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Abstract:

This study investigated what sociodemographic factors affect COVID-19 vaccination rates in

Arizona. It also investigated why individuals received or avoided the vaccine. Six

sociodemographic factors were tested, with these factors being political standing, age, gender

REC (race, ethnicity, and cultural identity) group, income, and education. A custom survey was

created and then sent across Arizona through university connections and an Arizona high school.

The data from the survey was then cleaned and analyzed using R and RStudio, finally being used

to create multivariate regression models. Political standing and age were shown to be significant

factors in predicting whether an Arizonan received the COVID-19 vaccine or not, while gender

and REC group were not shown to be significant factors. Education and income were eliminated

from the analysis for differing reasons. Individuals who received the vaccine seemed to mostly

do so for safety or protection of themselves and others, while individuals who did not receive the

vaccine largely did so due to mistrust in the vaccine. In order to use this information and increase

vaccination rates, misinformation regarding COVID-19 and the vaccine must be lessened and

Republican political figures should openly support their followers to receive the vaccine.
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Introduction:

Ever since its discovery in late 2019 in Wuhan, China, coronavirus has been spreading

and mutating throughout the world. It quickly became a global health crisis and was declared a

pandemic in March of 2020 by the World Health Organization. Now, two years later,

coronavirus, also known as COVID-19, is still prevalent and affects daily life all across the

globe. While a vaccine was released to the United States public in December of 2020, there has

been a continued struggle to get the population to vaccinate. The goal of this study is to

investigate the factors that influence vaccine hesitancy among Arizona residents. The

information obtained in this study can potentially be used to create more effective COVID-19

vaccination educational resources for the public. This will hopefully bring us closer to herd

immunity, which is an indirect protection from a disease when a sufficient percentage of the

population becomes immune.

Research conducted by Lin et al. tests COVID-19 vaccination receptivity and found that

education, age, race, and political standing all had an effect on the participant’s receptiveness to

the vaccine. The researchers further view their results under a broader scope by investigating the

response to this vaccine with respect to recent trends with vaccines and medical care unrelated to

COVID-19. The research paper includes evidence to support the idea that a vaccination gap has

been forming in recent years, and it has only grown and become more obvious due to the

COVID-19 pandemic. Background information regarding vaccine hesitancy is important to

understand as it shows that a vaccination gap has been a problem for many years, and the current

pandemic only highlights the importance of closing it to better protect the world from pandemics
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such as the current one.

More specifically to the COVID-19 pandemic, Hudson and Montelpare (2021) found that

many demographic factors potentially affect the rate of  COVID-19 vaccination, and there are

also many individual factors such as mistrust in authority that can affect COVID-19 vaccination

hesitancy. The Center for Disease Control (CDC) provides some very relevant information and

focuses on vaccine hesitancy as of April, 2021. This data shows which states and counties are

more hesitant to vaccinate. The CDC data, while much more broad, shows somewhat of a

political divide that will be further tested. For example, California and Washington, identified as

democratic leaning states, are much less hesitant than Texas and Oklahoma, strongly republican

leaning states. Research conducted by Artiga et al. (2021) examined specific political data, and it

established that vaccination rates in counties that voted for Biden have 11.7% higher vaccination

rates. Khubchandani et al. (2021) tests almost all of the same sociodemographic factors this

study plans to use in a survey, with the only differences being that the rapid assessment was prior

to the vaccines release and was not specifically focused on Arizona.

The research project aimed to determine what sociodemographic and demographic

factors affect COVID-19 vaccine hesitancy and to understand why individuals are getting or

avoiding the vaccine. This study is important to better protect Arizonans and will aim to provide

information which can be used to increase COVID-19 vaccination rates. This study is also

important as it was the first to test actual vaccination rates rather than perceived hesitancy. This

study addresses multiple gaps in the field of COVID-19 vaccination research, and provides

crucial information regarding which populations are avoiding the COVID-19 vaccine and their
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reasons for doing so.

Methods:

Procedures/Experimental Design:

This project will use a survey to collect data from around Arizona. This survey will first

ask participants if they are a resident of Arizona to ensure the data falls within the parameters of

the research question. Participants will then be asked for their sociodemographic status. These

questions ask for the participants age, ethnicity, gender, political standing, highest level of

education, and yearly income. Exact wording of questions and multiple choice answers are listed

in Appendix A. The survey was created using the University of Arizona Software, Qualtrics,

which is a survey creation software. It was then distributed to participants using the survey link

generated by Qualtrics. This link was then posted on social media, and it was also sent to the

University of Arizona STAR Lab staff. The survey was then sent directly to STAR Lab contacts.

The researcher also collaborated with the administration at the high school to send the survey out

to all students and staff at the school.

Justification:

A survey was chosen by the researcher to address the question of whether or not

sociodemographic factors affect vaccination choices because surveys allow for larger areas to be

tested. Surveys also make it easier to attain large data sets which is important when looking at

statewide trends. The use of a survey also allows for each participant to receive the same,

unbiased questions and the anonymity and detachment from human interaction leads to the

respondent being more open as they are less influenced by social pressures. The specific
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questions used in the survey directly target different sociodemographic factors in order to

determine whether certain those who fit certain sociodemographic groups are more or less likely

to vaccinate.

Hypothesis:

There are several factors that might have an effect on whether or not one gets

vaccinated for COVID-19. The factors in this study include: age, ethnicity, gender, education,

political standing and income. I hypothesize that age will positively correlate with vaccination

because older individuals are more affected by COVID-19 than younger individuals. Ethnicity

will impact the decision of whether or not to get vaccinated for COVID-19 and non-minority

individuals will get vaccinated at higher rates than minorities individuals because they have little

to no historical trauma and tend to have better experiences with medical professionals. Gender

will have an effect on the decision of whether or not to get vaccinated for COVID-19 and women

will get vaccinated at higher rates than men because they tend to care more about safety and their

own health. Education will impact the decision of whether or not to get vaccinated for

COVID-19 and more educated individuals will get vaccinated than less educated people because

they will have learned how to find reputable research and how to research in general more than

less educated individuals. Political standing will be significant in one’s decision of whether or

not to get vaccinated for COVID-19 and Democrats will get vaccinated at higher rates than

Republicans because they tend to care more about public health and their leaders support the

vaccine. Income will impact the decision of whether or not to get vaccinated for COVID-19 and
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higher earning individuals will be more likely to get vaccinated because they will have easier

access to the vaccine and vaccination locations.

Safety:

As the project is being done virtually and only contains a survey, there are no physical

risks. The survey is completely anonymous to protect privacy, and no questions or comments

throughout the survey will cause stress to eliminate mental risks. Internal Review Board and

Human Subject Forms have also been completed to ensure participant safety.

Data Analysis:

The data was analyzed using R and RStudio, a data analysis language and software, and

showed vaccination trends associated with each sociodemographic factor, if they existed. The

free response questions were tokenized, or split into single words, and then tested for word

frequency. Common words such as “I” and “a” were removed. The responses were then looked

at by the researcher to confirm the common themes shown with the word frequency test.

Statistical analysis, namely multifactorial regression, was used to determine which groups are

less likely to be vaccinated. Logistic regression was also utilized, and the response variable is

binary for the short answer responses in order to more accurately assess why the respondents

have their vaccination beliefs. Results were reported in probabilities of getting the COVID-19

across different groups. The free response section was also used to test average length of

response across both groups, vaccinated and unvaccinated. For all visualizations, 95%

confidence intervals are shown to establish differences across groups. P values are also reported

for the significant results.
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Results:

Political Standing:

As seen in Figure 1, the large majority of the 250 respondents who are residents of

Arizona were affiliated with a prominent political party. The question was not required to ensure

participants were comfortable with completing the survey leading to 7 participants not providing

their political affiliation. The “Not Available” group was dismissed from the analysis due to

limited sample size. From the raw data, Democrats are the highest vaccinated group, followed by

Independents and then Republicans.
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Figure 2 depicts the probability of an Arizonan being vaccinated based on political

standing while considering the other analyzed factors (age, gender, REC group). The logistic

regression model shows that Democrats are 15% more likely to be vaccinated than Independents

and 38% more likely to be vaccinated than Republicans. These values were significant to

p<.0001 and the most significant results obtained.

Age:
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Figure 3 depicts the probability of an Arizonan being vaccinated based on age while

considering the other analyzed factors. The logistic regression model shows that there is a

positive correlation between age and chance of being vaccinated. The results are not completely

confident seen in the 106% chance of 80 year olds being vaccinated, but the trend is significant

to the p < .001.

Gender:
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Depicted in Figure 4 is the raw data relating to gender and vaccination. The “Other” section is a

mix of those who replied to “What gender do you identify as?” with “Non-Binary”, “Prefer not to say”, or

“Undecided”. These respondents were grouped to ensure anonymity and try to get significant results from

these groups. From the raw data, there is a small difference between the genders and vaccination rates

with the largest variation being 5%.
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Figure 5 displays the probability of an Arizonan being vaccinated based on gender while

considering the other sociodemographic factors. The logistic regression model shows that the

vaccination rates between the gender groups largely overlap. The “Other” category was not

displayed as the confidence levels are too low to be displayed. Gender was not a significant

factor in whether one is vaccinated with a p > .05.

REC Group:

The table displayed above, Figure 6, shows the vaccination percentage of different REC

(race, ethnicity, and cultural identity) groups and their participant count. Once again, an “Other”

category was created to ensure anonymity and obtain significant results. This section includes

participants who identify with one REC group which is not “White” or “Hispanic or Latino/a”. A

“More Than One” section was created to include all respondents who picked more than one REC

group to once again ensure anonymity and create a larger, significant group. There is some

variation between the REC groups with the largest being a 9% difference between the “White”

group and “Hispanic or Latino/a” group.
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Displayed above in Figure 7 is a logistic regression model with the four REC groups

analyzed while taking the other variables into account. There is less confidence with the “Other”

group due to its small sample size. Regardless, there is an overlap between all groups signifying

no significant difference. REC group was not a significant factor in Arizonan vaccination with a

p>.05.

Education and Income:
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Education was eliminated from the analysis due to a large correlation with age. Income

was removed from the analysis as the data was unreliable due to poor question phrasing on the

survey.

Free response:

One main common theme emerged from the responses from vaccinated individuals on

why they received the vaccine. Out of the respondents who received the vaccine, the most

commonly used word was “protect” in their response. This was followed by another significant

word, “family” and then the word “safe”. Some examples of these words being used include

responses such as: “To protect myself and others”, “To keep myself and family members safe”,

and “To protect family and friends and put the pandemic behind us”. Out of the participants who

did not receive the vaccine, the common theme of mistrust in the vaccine was prevalent. This

was seen in two ways, through fear of adverse side effects and belief that the vaccine was not

tested enough. The theme of mistrust can be seen in responses such as: “the vaccine doesn’t have

enough clinical trial”, “Need more long term data…”, and “i don't believe it and dont trust it”.

Discussion:

The research project aimed at shedding light at what sociodemographic factors affect

COVID-19 vaccine hesitancy and why individuals are getting or avoiding the vaccine. Results

show that there is a significant link between political standing and COVID-19 vaccination in

Arizonans. With a difference of 15% between Democrats and Independents, and a difference of

38% between Democrats and Republicans, it is clear from this study that political standing

plays a major role in an Arizonans choice on whether or not to get vaccinated against



Effects of Sociodemographic Factors on COVID-19

14

COVID-19. Since there was a common theme of distrust in the vaccine among those who did

not get vaccinated, there may be a link between vaccine hesitancy and being a Republican. This

is most likely due to right leaning news sources being more critical of the vaccine than other

news sources along with many prominent Republican politicians openly opposing the

COVID-19 vaccine. This trend could also be partially due to the Republican party’s diminished

focus on public health compared to other parties. Attempts to vaccinate more of the population

could benefit from Republican figure heads supporting the science behind the vaccine and news

sources reporting accurate vaccine information.

Results also show a positive effect of age on the chance of an Arizonan being vaccinated.

Between the ages of 10 and 80, there was a 34% difference in the probability of the individual

being vaccinated. While the results are significant to a p<.001, the figure depicts one of the

limitations of multivariate regression models as there is a predicted 106% chance of 80 year old

Arizonans being vaccinated. This room for error is covered on the figure as the confidence range

is relatively large. It was still included in the figure and analysis as it fits the trend and the

confidence floor is still above all other ages. This significant trend is likely due to older

individuals being more likely to contract COVID-19 and severe effects from the virus. The worry

of safety for older individuals could be used to support COVID-19 vaccination rates by having

articles and advertisements ask Americans to get vaccinated for their grandparents and older

people in their communities.

The raw survey data with vaccination rates by gender shows minimal variation between

genders. Even though responses other than “Male” and “Female” were grouped to preserve
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anonymity and gain significant results, the results from the “Other” category were not continent

enough to include in the logistic regression model. Analyzing the logistic regression model for

gender shows no significant difference between the genders. This can be seen by the large

overlap of the genders even with their small confidence range. While other studies predicted a

difference between the genders and vaccination rates, that was not depicted in this study. This

could be due to the participants being more educated or planning to be more educated reducing

the impact of vaccine misinformation. Misinformation that the vaccine made women infertile did

have an impact on a couple participants who said they did not get vaccinated, but it was largely a

non issue. The gap between the gender of participants can explain why men got vaccinated at

similar rates even though they tend to care about public health less, but this lesser care for

societal health could have been canceled out by misinformation which targeted the fear of

women.

The collected data that was analyzed to look for a possible link between REC group and

COVID-19 vaccination had to be grouped in a few different ways before it was analyzed. First,

to obtain significant results and avoid revealing the identity of individuals from smaller REC

groups, any participant who chose more than one option of the ethnicity question was grouped

into the “More Than One” category. Then, any individuals solely identifying with the remaining

minority populations which did not have a significant population, such as “Black or African

American” and “East Asian”, were grouped into the “Other” category due to limited respondents

from each group. They were not grouped with the “More Than One” category as they did not fit

the criteria and had enough respondents to still obtain significant results. As seen in the results
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all of the REC groups largely overlapped with relatively small confidence ranges aside from the

“Other” category, signifying minimal or no link between REC group and probability of getting

vaccinated. There is most likely no significant link between REC group and vaccination status

due how new the pandemic and the publication of the vaccine has been. Since the COVID-19

vaccine was created using newer technology, most news on the vaccine was from a hesitant

standpoint giving all populations similar information. At the same time, the newness of the

whole process limits the impact of the historical trauma because the whole situation is so novel.

While education and income data was collected, both variables were omitted from the

analysis. Education, when being analyzed, showed extremely similar results to the age analysis.

Age, having more significant results, was kept in the analysis while education was removed. The

income question, “How much money do you make a year? (before taxes)”, was poorly phrased

leading to confusing results. The question should have asked for household income which is a

better identifier of socioeconomic status, yes asking vaguely for personal income led to a lot of

“0” responses. The income data was then ruled unreliable and removed to not interfere with the

overall analysis.

The free response section yielded only qualitative data, yet this data showed some

important common themes between vaccinated and unvaccinated populations. The vaccinated

population largely listed the safety of themselves and others as their reason for getting

vaccinated. These individuals see COVID-19 as more dangerous than unvaccinated populations,

seen as they view COVID-19 as dangerous enough to make protection a priority. Many

respondents also wanted to return to normal life, and saw their vaccination as a step in that
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direction. Others felt it was their moral obligation to protect the community by getting

vaccinated. The opposite views are seen from the unvaccinated respondents. Many of these

individuals downplayed the danger of COVID-19 and compared it to the common cold. Others

felt the dangers of COVID-19 did not match the risk of adverse vaccinations effects. This is most

likely due to exposure to news sources which downplay the danger of COVID-19 and spread

vaccine misinformation and fear. The effect of misinformation regarding the vaccine on

unvaccinated individuals was prevalent  in two ways as most respondents believed COVID-19 to

be nearly harmless or saw the vaccine as a major health risk. This information highlights the

importance of fighting media misinformation and paves the way for increasing vaccination rates.

In order to get the unvaccinated populations to get vaccinated, mainstream media sources need to

be providing accurate information on COVID-19 and the vaccine.

Conclusion:

Political standing was shown to be a major factor in whether an Arizonan gets vaccinated

against COVID-19 and age was shown to have a positive effect on the probability of Arizonan

receiving the vaccine. Gender and REC group did not play a significant role in the decision of

whether or not to vaccinate. The common themes of safety and protection were found in the

vaccinated population while mistrust in the vaccine was a common theme among the

unvaccinated. A future broader study could give nationwide results. Future studies could use

individual participant interviews or focus group sessions could provide more detailed, qualitative

reasons for why people choose to get vaccinated, or not.
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Appendix A: Survey Questions

Q1: Do you live in Arizona?

Yes

No

Q2: How old are you?

Free Response

Q3: What ethnicity do you identify as? (select all that apply)

White

Black or African American

Native American

East Asian

South Asian

Hispanic or Latino/a

Middle eastern

Q4: What gender do you identify as?

Male

Female

Non-binary

Undecided

Prefer not to say

Q5: What is your highest level of education?

None (Includes current high school students)

High School Diploma or equivalent certificate

Bachelor’s degree

Master’s degree

Doctorate

Q6: Which major American political party do you most identify with?

Democratic

Republican

Independent

Q7: How much money do you make a year? (before taxes)

Free Response

Q8: Have you received the COVID-19 Vaccine?

Yes
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No

Q9: When did you receive your first dose of the COVID-19 vaccine? (month and year)

Free Response

Q10: Why did you get vaccinated?

Free Response

Q11: Do you plan on getting vaccinated?

Free Response

Q12: Why have you not gotten vaccinated yet?

Free Response

Q13: Why do you not plan on getting the vaccine?

Free Response


