
PROJECT 2: Comparing Vaccine Responses
Our second project further contrasts the online discussion with actual 
vaccination behaviors to uncover the complexities of how public 
attention shifts and settles among different vaccines (i.e., COVID-19, 
Influenza, MMR, and HPV).

PROJECT 3: Decoding COVID-19 TopicsPROJECT 1: Identifying Vaccine Sentiments
This project delves into the dynamic sentiments on social media (i.e., 
Twitter), using machine learning techniques to quantify evolving 
vaccine sentiments across the United States between 2015-2019 
based on over 11.7 million tweets. 

Figure 1. The workflow of identifying vaccine sentiments. 

Online vs. Offline

• A positive correlation between ‘Pro-vaccine’ users (online) and the 
actual vaccination rates (offline).

• The identified positive vaccine sentiments online can be used as 
an indicator for evaluating offline vaccination rates, offering a 
timely lens into the pulse of the nation’s vaccine discourse.

A2P Ratio: Vaccine Hesitancy
• A positive correlation between A2P ratio 
     (online) and the estimated vaccine hesitancy from CDC (offline)
• A2P ratio can effectively monitor vaccine hesitancy in near real-time. 
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INTRODUCTION
The COVID-19 has caused unprecedented 
impacts on people around the world, resulting 
in a diverse array of community experiences 
regarding the pandemic and vaccination. This 
leads to the question: How can we learn from 
those different experiences to be more 
proactive in response to new emerging public 
health crises? To answer this question, and 
others alike, we applied three distinct data-
driven explorations into public perceptions and 
concerns about the pandemic as well as public 
sentiments and behaviors towards vaccination. 

Utilizing a broad array of media—from social 
media analysis and comparison with 
vaccination rates, to the convergent and 
divergent topics between newspapers and 
personal interviews—our explorations offer not 
only a comprehensive view of the multifaceted 
nature of the pandemic’s impacts but also 
insights of the complex public vaccine 
discourse, paving the way for future health 
communication and vaccine coverage 
enhancement.
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Figure 2. Left: Spatial distribution of Pro-vaccine users and its correlation between the actual 
vaccination records; Right: Spatial distribution A2P ratio and its correlation between the 
estimated vaccine hesitancy from CDC.

Figure 3. The workflow of comparing vaccine responses. 

The media has the capability in shaping people’s agenda of issues.
• The public’s attention switches 

from one vaccination to another 
over time. 

• A cyclical pattern, with peaks 
generally occurring during the 
winter flu seasons before 
COVID-19 outbreak. Figure 4. The quarterly distribution of percentage of users by 

different vaccine discussion from 2015-2021.

• A small peak during winter flu season in 2020 under the 
dominance of COVID-19 vaccination debate, indicating a link 
between COVID-19 and flu vaccines, potentially due to perceived 
similarities in symptoms between the two illnesses.

The more media links two issues (e.g., the similarities between COVID 
and influenza), the more the public may see them as interconnected.

Figure 5. The comparison between different vaccine 
discussions on Twitter and growth rate of the actual 
vaccination rate collected from the CDC.
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• The HPV and MMR vaccine rates are 
rather volatile.

• The peak rate of flu vaccinations 
emerges close to the peak of the flu 
vaccine discussion on Twitter.

• The prominence of an issue (e.g., 
COVID-19 vaccine discussion) on 
social media can affect the public’s 
behavior on another issue (e.g., flu 
vaccine uptake).

Project 3 transitions from 
the social media to the 
digital newspaper and 
individual interviews, 
providing a unique blend of 
quantitative and qualitative 
insights into the public’s 
pandemic experiences. 
This “big-thick” approach 
highlights the convergence 
and divergence of pandemic-related topics between newspapers and 
personal narratives, uncovering insights into the multifaceted nature of 
the pandemic’s impacts and emphasizing the critical role of reliable 
information in shaping public perceptions and behaviors.

Figure 6. The workflow of decoding COVID-19 topics. 

RESULTS

Topic Percentage Description
Topic 1:

Public Health & 
Vaccine 

Deployment 

0.1918
Vaccine deployment and disease control, indicating a comprehensive 
discussion on vaccination strategies, the nature of the virus as well as 
its variants. 

Topic 2: 
Community Health 

& Vaccination
0.1616

The granular aspects of vaccination administration and its impact on 
community health, covering the distribution of vaccine doses, the role of 
health departments and workers in the vaccination process, as well as 
the implementation of health mandates. 

Topic 3: 
Societal Impacts 0.1508

The profound societal impacts of the pandemic that talked about the 
extensive changes experienced in both public and private life, 
underscoring the link between health policies, societal adaptation, and 
public response during the pandemic. 

Topic 4: 
Community 
Responses

0.1354
The challenges faced by healthcare systems and the responses across 
communities, looking at how families, medical institutions, universities, 
and communities responded to the spread of the virus. 

Topic 5: 
Safety Measures 0.1205

The safety measures implemented during the pandemic, such as mask 
mandates, social distancing and the reopening of business and schools, 
reflecting the impact of these measures on people’s daily lives, and the 
actions taken by local governments

Topic 6: 
Presidential 

Election
0.1203

The complexities of the U.S. presidential election during the pandemic, 
focusing on the presidential candidates, “Trump” and “Biden” and their 
respective campaigns. 

Topic 7: 
Economic Impacts 

& Corporate 
Strategies

0.1196

The economic impact of the pandemic and the corresponding strategies 
employed by corporations, ranging from market trends and stock 
market volatilities to the broader economic challenges under the impact 
of the pandemic. 

Figure 7: (a) Decoded topics from newspaper; (b) The distribution of identified topics by different 
scales; (c) The spatial distribution of identified topics across different regions in New York State.
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• Providing a broader and more comprehensive view covering public 
health, policies and economics.

• While public health emerged as the most prominent topic, the 
overall distribution of topics in newspapers was relatively balanced.

Newspaper: macro-level perspective

Topic Percentage Description

Topic 1: 
News Broadcasting 
& Trust

0.4639

The sources of information about the pandemic and vaccination, where 
the local and global news channels were the main information sources. 
There was a significant concern among participants about the accuracy 
and reliability of the news received.

Topic 2: 
People & Everyday 
life

0. 2824
The impacts of the pandemic on people’s everyday life and personal 
health precautions, including discussion about COVID-19 symptoms 
and preventative measures.

Topic 3: 
Mandates & Mental 
Health

0.2536

The impact of government mandates during the pandemic, such as 
significant activity suspension, business closures, and mandatory home 
confinement, resulting in feelings of isolation and exacerbated the 
mental health challenges among individuals. 

Interviews: micro-level perspective
• Focusing more on individuals’ experience, emotions and concerns 

during the pandemic. 
• The distribution of topics in 

interviews is relatively uneven 
compared to that of 
newspapers. But both sources
highlighted the profound pandemic impacts on people’s daily life.
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