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	Detail How The Competency Was Synthesized In Your Project (may be through project activity, written product, and/or presentation

	Describe behavioral, social, and cultural factors that contribute to the health and well-being of communities.
	

In my CE, I examined the impact of easily accessible health information on decision-making as it regards COVID-19 vaccination. Understanding the social and cultural factors surrounding misinformation on the internet leading to mistrust of the vaccine helped inform what to address in the patient education material  (PEM).


	Demonstrate knowledge about behavioral, environmental, socioeconomic, organizational and cultural dynamics that can affect individual, community, public or global health.    
	
In this CE, I applied knowledge about the varied dynamics at play that impact a patient’s decision to get vaccinated, specifically against COVID-19. This influenced what questions were addressed in the PEM.

	
Demonstrate knowledge of epidemiology, biostatistics and the principles of primary, secondary, and tertiary prevention of disease to make medical decisions

	
In this CE, I explained the role of vaccination as an important component of primary prevention. Through the creation of PEM related to COVID-19 vaccination, I synthesized recommendations related to vaccination for dissemination to the general public.


	
Facilitate difficult health care conversations with patients and colleagues. Display awareness of barriers including language, health literacy and psychosocial needs.


	
In my CE, I created PEM to address common questions about COVID-19 vaccination. In playing particular attention to health literacy through readability, the PEM can help facilitate the COVID-19 vaccination campaign. 

	
Use relevant theories, methods, and research principles for designing and conducting community health research.



	
In my CE, I addressed the principle of health literacy as a way of assessing how to effectively communicate with patients. I specifically focused on readability as a component of overall health literacy, which I assessed using the Flesch-Kincaid Grade Level formula. 




Literature Review
Introduction

Ending the COVID-19 pandemic has become a global priority since its rapid global transmission became apparent in March 2020. Happily, we know much more than we did in those early days of the spring. Advancements in our knowledge regarding diagnostics and treatment have made us much better at identifying and managing those patients with COVID-19 disease. The greatest advancement has been made with primary prevention efforts culminating in the development of effective COVID-19 vaccines that were granted FDA emergency approval starting in  December 2020. Now, the nation’s public health priority is to minimize the number of new COVID-19 cases and deaths while widely distributing the vaccines to the U.S. public in order to achieve herd immunity. Public health officials have suggested that 80-85% of Americans need to be vaccinated to achieve herd immunity (1). At the time of writing this paper, COVID-19 vaccines have been widely available to adults in the United States with an estimated 28.4% of the populace fully vaccinated (2,3).

The increasing trend of people getting vaccinated is heartening but we still have quite a few people to vaccinate before achieving the recommended threshold for herd immunity.  Achieving herd immunity is important for halting community spread of the virus in conjunction with the other public health measures of handwashing, mask-wearing, and social distancing. But can we reach everyone who is eligible for vaccination in order to reach herd immunity?

Vaccine hesitancy has been a prominent topic of discussion during this pandemic as a barrier to achieving herd immunity. Around the world, vaccine-preventable diseases have been re-emerging in countries where they were previously eradicated or close to eradication. Notably measles has been making a resurgence in the United States, where it was previously declared eliminated in 2000. In 2019, there were 1282 individual cases of measles, which was the greatest number of cases reported in the United States since 1992 (4). These new cases are primarily among unvaccinated persons, who are eligible for vaccination but remained intentionally unvaccinated (5–7). The reasons for resurgence of measles are multifactorial, but multiple researchers agree that the role of vaccine refusal due to misconceptions about vaccine safety cannot be understated (8–10). 

This project explores the impact of growing vaccine hesitancy on the American ability to reach herd immunity with the COVID-19 vaccination program. The project also proposes tailoring  patient education materials (PEM) regarding the COVID-19 vaccine to a readability level that is appropriate for the average American. 

A Theory of Vaccine Hesitancy 

In 2011, the World Health Organization (WHO) Strategy Advisory Group of Experts on Immunization (SAGE) identified vaccine hesitancy as a threat to global vaccine uptake and endeavored to define the scope of it with the formation of a working group on vaccine hesitancy (11). Recognizing that vaccine hesitancy encompasses a range of attitudes and beliefs that hinder vaccine uptake, the group defined it as the following: “Delay in acceptance or refusal of vaccines despite availability of vaccine services. Vaccine hesitancy is complex and context specific, varying across time, space, and vaccines. It is influenced by factors such as complacency, convenience, and confidence”(11,12). This definition helped unify the heterogenous definitions of vaccine hesitancy in the literature to aid research efforts. The group also developed a tool to assess the degree of vaccine hesitancy in a population, and a model to describe the determinants of vaccine hesitancy. 

In this model, the determinants of vaccine hesitancy are described as the confluence of contextual influences, individual and group influences, and vaccine/vaccination specific issues (11). Dube et al. build upon this model by emphasizing that vaccine hesitancy “should always be looked at in the historical, political and socio-cultural context in which vaccination occurs”(12). They hypothesize that some factors playing a key role in the increase of vaccine hesitancy in the developed world include the role of media and communication, the role of public health and vaccine policies, and the role of health professionals within the above defined context.

Vaccine Hesitancy and COVID-19 vaccination
Dube et al argue that traditional media and the internet have become powerful vehicles for the dissemination of anti-vaccination messaging that has contributed to vaccine hesitancy (12). Certainly, the internet, in particular, has become a primary way by which Americans search for health information. Survey data has indicated that at least 72% of Americans search for health information online with social media becoming an increasingly popular source of information (13,14). 

Emerging data about where people get their information regarding COVID-19 seems to indicate that the internet remains a popular source for information. According to Google, coronavirus was most second most searched term after election results (15). Moreover, out of the top 5 most searched terms, 3 out of the 5 terms were related to coronavirus (15). While the data regarding what percentage of adults get their information about COVID-19 online does not yet exist, it is safe to assume that in the midst of a global pandemic where participation in the public sphere of social life is limited, people have turned to the internet as a source of health information. 

This is a problem because there is widespread misinformation regarding COVID-19  on the internet. The extent of this misinformation has become so alarming that in 2020, the Director-General of WHO declared there was an “infodemic”(16). A team in Italy found that in March 2020, there was an average of 46,000 tweets linked to COVID-19 misinformation every day (17). 48% of Americans indicated that they had seen some news about the coronavirus outbreak that seemed made up(18), and a majority at 86% feels that made-up news and information leaves Americans confused about the basic facts of the coronavirus outbreak (18). 

Furthermore, one study found that much of the misinformation regarding COVID-19 is not fabricated wholesale and instead reconfigures true or existing content(19). Of further concern, much of the misinformation either directly or indirectly questions the legitimacy of public authorities(19). Therefore, not only is there widespread inaccurate information but common sources of trusted information are being undermined in ways that make it challenging to correct misinformation. In this confusing media landscape with an overabundance of information, it is not surprising that many Americans feel confused about the basic facts of the pandemic. 

This confusion extends to information about the COVID-19 vaccination. Anecdotally, members of the public have emphasized concern about the haste of development, the lack of long-term safety data, and concern about the side effects of vaccination (1). Survey data from the Pew Research Center supports these anecdotal reports. Thirty percent of the public said they did not intend to get a vaccine in March 2021 (20). Of those people saying they would not get the vaccine, reasons varied, but the majority of concerns cited the rapidity of development and testing of the vaccine, side effects, and a desire to know more about effectiveness prior to vaccination (20).

These concerns are understandable and are typically the type of questions that healthcare professionals such as physicians are well-equipped to answer. However, these concerns are not occurring in a vacuum, but instead within a context. This context is one where misinformation and doubt are quickly propagating allowing for simple misperceptions to harden into beliefs and attitudes as it concerns not only the vaccine itself but the intentions of the government and institutions advocating for people to get vaccinated. With this in mind, vaccine confidence experts and historians have stated that vaccine hesitancy is less a crisis of truth and more a crisis of trust (1,21).

Health Behavior and Vaccination

We can generally think of the decision to vaccinate as an individual’s assessment of whether they perceive themselves to be at risk for a health outcome, whether that health outcome is seen as a negative one, and whether the benefits of getting vaccinated outweigh the perceived barriers to vaccination (22,23) as described by the Health Belief Model. The interaction between these individual perceptions with modifying factors, such as knowledge, leads to individual behavior either towards or away from vaccination (22).

Traditionally, the job of the public health field has been to influence knowledge in order to influence behavior that shifts people towards making the decision to get vaccinated. However, this has typically been from the perspective of “knowledge-deficit” – the idea that if you give vaccine hesitant people more information then they will change their minds (1,12,24,25). But it appears that how information is presented that influences behavior as opposed to just having more information. Researchers have found that online anti-vaccination information is often framed as narrative that describes how consequences of vaccination occur as opposed to the likelihood of it occurring (14). Whether or not the information is true, it can certainly be persuasive and distort the perceptions of those who are most vulnerable to the messaging – vaccine hesitant individuals.

This implies that improving vaccine uptake among vaccine hesitant people may be more about addressing the underlying values in conflict with vaccination, and not just the misconceptions. This would require a shift away from a knowledge-deficit approach to a values-based approach. And the literature suggests that the most effective messenger for this approach is a health professional, since they remain the most trusted source of information on vaccinations for most patients (12,26). But health care professionals cannot do this alone and the creation of supportive tools can help facilitate the conversation between patients and their providers as they discuss the decision to vaccinate.

Health Literacy and COVID-19 Vaccination

The CDC defines personal health literacy as “the degree to which individuals have the ability to find, understand, and use information and services to inform health-related decisions and actions for themselves and others”(27). This demonstrates that a critical component of health literacy is not only access but also interpretation and actionability. Research has already found that the existing online COVID-19 PEMs are insufficient for facilitating public knowledge due to challenges of readability, content, and quality of Web-based PEMs (28,29). This is a problem because there is overlap between those people who are susceptible to unreliable information on the internet and people who have lower levels of health literacy (14,30). It is these same people who are susceptible to misinformation that may be convinced to receive the COVID-19 vaccine if receiving clear information from a trusted source. 

Health literacy is a multidimensional concept and includes domains such as fundamental literacy which describes the skills and strategies involved in reading, speaking, writing and interpreting numbers (30). Readability of PEMs and the corresponding grade level has been studied at length as a proxy for assessing whether a text is too difficult for its intended audience (31,32). Both the American Medical Association and the National Institutes of Health have recommended that in order for health information to be accessible to the general public, it should be written at the sixth-grade level or below (33). While readability literature does not exist about the COVID-19 vaccines specifically, as stated above, existing research is demonstrating that the readability of existing web-based COVID-19  PEMs well exceeds the sixth-grade level with a range between 9th grade and 12th grade depending on the type of readability formula used (29).

The written product associated with this paper will use the Flesch-Kincaid Grade-Level Formula to create readable PEM that discusses the COVID-19 vaccine.  The Flesch-Kincaid Grade-Level Formula was developed in the 1970s by Peter Kincaid and his team under contract to the U.S. Navy to help facilitate creation of Navy training material for the understanding of enlisted personnel (34). Over time, the formula, along with other formulas, has been adopted for general use as a measure to assess health literacy in the research literature and a standard by which to assess the accessibility of PEM (35). While I acknowledge that readability is one component of accessible health information, such a tool can help create a framework for discussing vaccination between patients and health care professionals and help combat the misinformation that contributes to vaccine hesitancy. 

Method
I referred to the CDC Web Page on “Frequently Asked Questions about COVID-19 Vaccination” to inform the questions that I would include in the PEM. I cross-referenced these questions against research that I performed for my proposal that included the commonly stated reasons for mistrusting the COVID-19 vaccines. These reasons included low levels of trust in vaccine development, partisanship, concerns about side effects, and misinformation. To that end, I thought broadly of the questions that needed to be answered as being:

· Basic information about the vaccine including how it works
· Information about the vaccine development
· Information about the side effects
· Information about how behavior can change after vaccination is complete

I also referred to the PEM by the CDC for childhood vaccines. They were useful in thinking about what questions to answer and how to present the information.

After deciding on the questions to include, I then set about answering them. As I mentioned in my discussion of the literature review, I referred to reputable resources emerging when using search engines. I tried to avoid peer-reviewed literature, but that became challenging when trying to discuss the development of the vaccines.

I tried initially to write answers to the questions as plainly as I could. After that point, I then used the Flesch-Kincaid Grade Level assessment included in Word to see what grade level my document represented. I had to prepare my text for this assessment. Readability assessment can be impacted by embedded punctation such as periods (like Dr.) which can be registered as a sentence. For similar reasons, I removed bulleted lists and removed headers. 
I assessed Flesch-Kincaid grade level at two levels. Because the grade level score for the whole document represents an average, I thought it was also valuable to assess each answer to ensure I assessed the grade level of the whole document, then assessed by each answer. I did not want the average to obscure any answers that might be less readable. 

The Flesch-Kincaid formula is influenced by two main factors: the syllables included in a sentence, and the length of a sentence. Long words are typically considered to be greater than 3 syllables. Long sentences are typically considered to be longer than 20-25 words. Per recommendations from CMS and AHRQ, I also assessed short words that may be difficult to understand, such as medical jargon. I highlighted these using a different color for each parameter.

These highlights became my targets for editing, but not at the expense of neglecting to edit any other part of the document. My process was to check the grading level of sentences as I wrote. I then would check a whole answer after I finished writing. Given that the average American reads at an 8th grade level, my goal was to have my answers be at a Flesch-Kincaid Grade Level of 8th grade or less.

Conclusions
Using the Flesch-Kincaid Grade Level formula to create PEM  is a useful exercise for being intentional about what language we use to communicate health information but is limited. I found the formula very useful for revealing that I often write long sentences with multi-syllabic terms, which are often unnecessary. Checking my writing prompted me to write more simply which is beneficial for any reader of health information independent of education level. 

The limitations of the Flesch-Kincaid Grade Level formula for creating PEM are numerous. Medical jargon often is multi-syllabic but the Flesch-Kincaid Grade Level formula does not account for commonality of terms. At this point, I would be surprised if people were unaware of the term pandemic or vaccination despite these being specialized terms. In addition, complex syntax increases the Grade Level but can be useful for conveying information such as listing side effects for the vaccine. 

As I mentioned in my proposal, readability is really only one component of overall comprehension. A focus on the formula can be detrimental. You can write information at an 8th grade level that is also non-sensical. Writing clear and cohesively using vocabulary that the audience will understand is always a good guideline independent of whether it creates longer sentences or uses medical jargon. Presentation of the information is also important for attracting and holding people’s attention.

The next steps would be to assess perceived readability this with another researcher. Keeping in mind that accessible PEM is also about presentation, there would have to be thought given to how to present the information. After that, then, of course, the true test of whether this information is accessible would be sharing it with the population of interest and assessing people’s perceptions. 

Thinking more broadly about the role of vaccine hesitancy in preventing achievement of herd-immunity during the pandemic, movement towards a values-based approach to addressing vaccine hesitancy seems essential. Keeping in mind that the advent of the internet has meant easy access to both information and misinformation, the way forward cannot include only additional information. Careful attention must be paid to how this information is presented to the general population. While health care professionals may be comfortable with the language of likelihoods and probabilities, what most people care about is the meaning of them and how this meaning is framed (14). Public health can learn from the most effective of the anti-vaccination campaigns by using the existing evidence-base regarding COVID-19 vaccine to form positive narratives the benefits vaccinations can bring to an individual’s life. Perhaps this means moving away from a message that emphasizes herd immunity, which focuses on societal benefit, and towards a message emphasizing increased ability to participate in public life again, as an individual. 

Written Product
What is the COVID-19 vaccine?

The vaccine is a tool developed to help end the pandemic. It teaches your immune system how to fight COVID-19 infection. 

How does the COVID-19 vaccine work?

The vaccine contains instructions for helping your body create a target. This target is used to teach your immune system how to fight COVID-19. The instructions are called messenger RNA (mRNA), and the target is called a protein. The protein is NOT alive and does not stay in your body. You will not catch COVID-19 from the vaccine. 

Our immune cells know that the target should not be in our body. The immune cells create more specialized immune cells that can find and destroy COVID-19 virus. 

The important part is that your immune system has a memory. It will remember the target. This makes your immune system ready to fight living COVID-19 virus. 

How was the COVID-19 vaccine able to be approved so quickly?

Creating the vaccine was faster than usual. It usually takes a long time to test a vaccine. There are a lot of reasons for testing being faster during the pandemic:

· Governments and private donors gave money to help create a safe vaccine. This meant many trials testing the vaccine could happen at the same time. Usually, trials happen one after another. 

· Researchers from around the world worked together to figure out the instructions for the COVID-19 virus. Also, the instructions for COVID-19 virus are similar to instructions for other viruses like SARS. This made it easier. 

· The vaccine was tested on animals. It also went through three phases of testing in people. The FDA approved the vaccines because they are safe and can protect you from COVID-19 infection. 

Why should I get the COVID-19 vaccine?

The more people who get the vaccine, the faster we can go back to normal life. The vaccine helps protect you, and also protects other people. The vaccine is one thing that we can all do to stop the spread of COVID-19. Other things we can do are wearing masks and washing our hands:

· We can help protect people who cannot get the vaccine yet by wearing our masks in public. 

· Washing our hands helps stop germs from spreading to surfaces or other people. 

Which COVID-19 vaccine should I get?

All of the vaccines are good at fighting COVID-19 disease. Even better, they stop you from getting COVID-19 disease that could land you in the hospital or lead to death. 

What side effects should I expect after getting the vaccine?

Most side effects are normal. They can happen as your immune system learns how to fight COVID-19 infection. Also, many people do not experience any side effects.

Common side effects are:
· Pain, redness, or swelling at the site of the shot
· Fever
· Fatigue
· Headache
· Muscle pain
· Chills
· Joint pain 
· Nausea and vomiting
· Feeling unwell
·  Swollen lymph nodes. 

You’ll be monitored for 15 minutes after getting the shot. Most side effects happen in the first three days after getting the shot and last only one or two days. 

Are there any less common side effects that I should look out for?

Some people can have a severe allergic reaction. This reaction is called anaphylaxis. It often happens within four hours of your first vaccine dose. Some symptoms include:
· Shortness of breath that does not go away
· Wheezing
· Swollen lips, eyes or tongue
· Redness or itchiness in other places than where you got your shot

If you experience any of these symptoms please go to the hospital. 

Do I still need to social distance and wear masks after finishing my COVID-19 vaccination?

If it is 2 weeks after you got the last dose of your vaccine, then you can do the following:
· Spend time indoors with other people who have finished getting their shots. You do not need to wear a mask or social distance with other people who have finished getting their shots
· You can spend time indoors with unvaccinated people from one pod who are low risk from falling very ill if they get COVID-19 disease. You do not need to wear your mask or social distance
· It’s important to help protect other people after you are vaccinated. In public, you will not know who is vaccinated or not. Set a good by wearing your mask and social distancing. Do the same when you visit unvaccinated people who are at high risk from falling very ill from COVID-19
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