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Abstract
The COVID-19 pandemic has undeniably challenged our healthcare
system in terms of both prevention and treatment. There have been
different response programs to battle the pandemic and protect
citizens’ health, among which are the newly deployed COVID-19
vaccinations. In this project, we are interested in examining the
vaccine acquisition rates of people in Sedgwick County, Kansas and
if these proportions have close relationships with pandemic
associated social media postings. Specifically, we conducted a
systematic comparison of the vaccination rates among different age
groups reported at the county level and investigated their
relationships with vaccine-related Twitter hashtags. Using publicly
available data, we studied this phenomenon from a statistical
viewpoint to gain an informed understanding of how Sedgwick
residents actively participate in health protection measures.

Introduction & Background
No one expected for the world as we knew it to radically change in
January 2020, when the first case of COVID-19 was confirmed in the
United States. While there is no true “right way” to react to the quick
evolution of the full-blown pandemic, the responses vary greatly.
Some people became dooms-day preppers, others sought out
scientifically proven findings, while many continued their daily routines
as if nothing was different. For the world of healthcare, COVID-19
brought many challenges due to the lack of equipment, fluctuations of
public trust, and grueling hours spent in full precautionary cover. It is
no secret that the sentiment around vaccines and U.S. healthcare has
rapidly evolved as our world continues to adapt to the many
curveballs thrown by COVID. These have become frequented, now
even common conversations among the public, and social media is
no exception. While the past few years have been rough, hordes of
valuable information have been collected, which now needs to be
thoroughly looked at and analyzed. Some literature currently exists,
looking at data much different than ours and occasionally using the
same methods of analysis as we did.

Methodology
This study is performed in two main parts: exploratory and statistical
analysis.
I. Exploratory Data Analysis:
• Various meaningful visualization tools are utilized to gain a

thorough understanding of the vaccination rates of Sedgwick
county residents, with two important focuses: vaccination doses
and age, with
§ Vaccination doses: Dose 1, Dose 2, and Booster dose,
§ Age groups: Youth (12 to 17 years of age), Adult (18 to 64), and

Senior (above 65)
• Visualizations selected for display are shown in the Result section.
II. Statistical Analysis:
• Statistical calculations serve to provide reliable conclusions of the

two interested hypotheses:
§ The rates of vaccination of Sedgwick county residents increase

from December 2020 to January 2022
§ The differences exists in vaccination rates among different age

groups residing in Sedgwick county
• Hypothesis tests include the t-test and analysis of variance

(ANOVA)
• Details results for conclusion are shown in the Result section.

Exploratory Data Analysis Statistical Analysis

Vaccination Stage Age 
Group

T Df P-Value 95% CI 
Lower

95% CI Upper
Sample 

Estimates 
Mean of x:

Dose 1 Administered 12-17 12.504 430 < 2.2e-16 652.2558 Infinity 751.2993

18-64 11.813 430 < 2.2e-16 598.3582 Infinity 695.3968

65+ 9.3416 430 < 2.2e-16 146.5064 Infinity 177.8979

Vaccination Series 
Complete

12-17 14.086 430 < 2.2e-16 533.3542 Infinity 604.0418

18-64 14.086 430 < 2.2e-16 488.4482 Infinity 558.3735

65+ 7.8341 430 1.867e-14 110.8847 Infinity 140.4339

Booster Dose 
Administered

12-17 7.8934 20 < 7.961e-0.8 196.7443 Infinity 252.2381

18-64 9.2217 63 < 1.341e-13 433.44 Infinity 529.25

65+ 8.9089 63 < 4.655e-13 90.3399 Infinity 111.1719

Vaccination Stage Source of 
Variation

Sum of Squares Df Mean Square Value Pr(>F)

Dose 1 Administered Age 8.616e7 2 43079836 40.31 2.68e-11

Residuals 1.379e9 1290 1068630

Totals 20611.7777 1292

Vaccination Series 
Complete

Age 56273002 2 28136501 49.46 < 2e-16

Residuals 733850522 1290 568876

Totals 790123524 1292

Booster Dose 
Administered

Age 5676610 2 2838305 28.89 2.68e-11

Residuals 14343355 146 98242

Totals 20019965 148

Conclusions
From the investigation, we have drawn several conclusions regarding
the vaccination rates of the COVID-19 vaccination rate of residents of
Sedgwick County, KS. Firstly, there are increasing trends of obtaining
the vaccines, regardless of age groups and doses. Using only publicly
available vaccination data, we observe that there is an average of at
least one thousand dose 1 vaccines administered and series
completed (doses 1 and 2) daily. This number increases steadily in
the first quarter of 2021, and slowly stabilizes throughout the later part
of the year. Secondly, there are differences among the daily
vaccination rates among age groups considered, with older age
groups take more vaccines earlier, but later trumped by younger age
groups. This phenomenon is fully supported by the priority and
availability of COVID-19 vaccines developed and administered.
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Through extensive data collection on
Twitter and text mining deployment, we
first want to lead the investigation through
a story-telling approach with the word
cloud presented. It includes Twitter
hashtags of people in the Sedgwick
County area about the COVID-19
vaccines and related topics.
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