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ABSTRACT 

AN EXAMINATION OF THE IMPACT OF HEALTH LITERACY ASSESSMENT ON 

INCARCERATED INDIVIDUALS WITH A DIAGNOSIS OF TYPE 2 DIABETES 

By 

Josi Rhea Rotunno 

Low health literacy levels limit healthcare outcomes in a variety of diagnoses.  Having a 

low health literacy level can significantly impact an individual’s ability to manage their 

condition.  Among these individuals are incarcerated individuals, who are especially 

vulnerable to low health literacy levels.  Due to regulations of the correctional facility, 

along with the vulnerability of the population, it is often difficult to get approval for 

studies and to make changes within this setting.  The stigma of incarceration, along with 

the difficulty in navigating the correctional setting regulations, often create barriers to 

making changes that could improve the health of incarcerated individuals.  Few studies 

have been completed on health literacy levels of incarcerated individuals.  The Newest 

Vital Sign is a reliable and valid tool that is being used in a multitude of settings and 

languages to assess health literacy levels.  The purpose of this project was to determine 

health literacy levels of incarcerated individuals with type 2 diabetes in a Midwestern 

facility along with the impact of educational materials provided over a one-month period 

of time. Using the appropriate tools to determine health literacy along with proper 

literacy-leveled education is paramount to positive health outcomes.  This project aimed 

to focus on type 2 diabetes and health literacy factors associated with disease 

management. 
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Chapter One  

Background and Significance 

Health Literacy and Diabetes 

         The epidemic of diabetes has reached new levels, currently listed in the top 10 causes of 

American deaths (Centers for Disease Control and Prevention [CDC], 2017).  A recent report 

published by the CDC (2017) looked at those living with diabetes or prediabetes in the United 

States and found concerning evidence in relation to diabetes.  The CDC (2017) report states there 

are currently "30 million diagnosed with diabetes and 84 million with prediabetes that has the 

potential of becoming type two diabetes" (para. 1).  With further evaluation, this study found that 

education and those diagnosed with diabetes had an inverse relationship (CDC, 2017).  

Education has been identified numerous times in the literature as a viable way to increase patient 

compliance for disease management (Sarac et al., 2017).  With the growth of chronic conditions, 

it is essential to take proactive measures to improve health outcomes. 

Diabetes is a disease that is rapidly increasing in the United States, leading to a multitude 

of complications and spending.  This disease has several different categories, with the most 

common types including type 1 diabetes and type 2 diabetes.  Type 1 diabetes generally 

manifests in children and young adults (American Diabetes Association, 2020).  This condition 

results in little to no production of insulin from the beta cells in the pancreas, which typically 

occurs when the immune system attacks the body's cells (American Diabetes Association, 2020).  

Insulin is a hormone released by the pancreas and allows the body to uptake sugar from the 

bloodstream for energy. In type 2 diabetes, the body is still producing insulin, but it may not be 

enough insulin, or the body may be resistant to insulin (American Diabetes Association, 2020).  

This condition generally manifests in those who are overweight or obese, and usually older than 
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18, though children may also develop it.  Each type of diabetes can potentially result in damage 

to the kidneys, nerves, eyes, and heart valves if it is not managed correctly (American Diabetes 

Association, 2020).  Management of type 1 diabetes generally requires insulin, diet modification, 

exercise management, and counseling.  Management for type 2 diabetes typically requires oral 

medication and, in severe cases, may require insulin.  To obtain successful outcomes for this 

condition, an understanding of the disease process and treatment is necessary. 

Though health literacy may be interpreted and defined in many ways, each one reaches 

the same conclusion.  Health literacy is generally defined as the ability to obtain, process, 

understand, and apply health knowledge (CDC, 2019).  A person with low health literacy may 

not have access to information related to their health.  They may be unable to understand or use 

the information that they have received or, alternatively, failed to receive the health information 

altogether (due to the patient declining information or a failure by the practitioner to provide it).   

In 2019, the CDC examined three categories of health literacy: literacy, numeracy, and 

ability to problem solve with technology (CDC, 2019).  The data were measured using both the 

paper and computer methods for measuring health literacy.  According to the CDC (2019), the 

most recent health literacy report shows that "only 9% of the participants scored in the highest 

category in relation to health numbers and only 12% scored in the highest category for health 

proficiency" in the United States (para. 1).  This statistic suggests that 91% of Americans are not 

able to properly apply numerical information in a way that benefits them the most, and 88% of 

Americans are not able to use health information in a way that results in the most positive health 

outcomes (CDC, 2019).  Assessment of health literacy can provide a reliable tool for healthcare 

professionals to use when dispensing health information.  This may better assist health care 

providers in preparing the most appropriate information tailored to the specific patient’s needs. 
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The Newest Vital Sign is a tool developed by Pfizer (2020) in recent years to quickly and 

efficiently assess health literacy levels.  This tool consists of a food nutrition label and a series of 

six questions to assess health literacy levels.  This includes questions related to calorie intake, 

carbohydrate intake, saturated fat intake, daily servings, and allergies.  The Newest Vital Sign 

may be viewed in Appendix E.  The Newest Vital Sign has been proven a reliable and valid 

method in the assessment of health literacy (Russell et al., 2019).  This assessment tool currently 

comes in two approved languages: Spanish and English.  Several variations and wordings of this 

assessment tool are now in the making.  Scoring of the six questions indicates a category of 

health literacy levels for that specific patient.  A score of zero to one suggests low health literacy, 

a score of two to three indicates a possibility of low health literacy, and a score of four to six 

indicates adequate health literacy (Pfizer, 2020).  The administration of this test will assist 

healthcare providers in understanding a patient's ability to comprehend and apply health 

information.  Through this assessment, a healthcare provider may better help a patient in self-

care activities and promote overall well-being. 

Statement of Problem 

Proper management of diabetes relies on patient understanding of their condition along 

with patient participation in self-care and ongoing, routine health visits with a healthcare 

provider.  Health literacy has the potential to positively or negatively affect health outcomes, 

especially for those with diabetes.  In individuals with diabetes, a high health literacy level is 

preferred to achieve positive health outcomes, whereas individuals with a lower health literacy 

level will have difficulty managing their condition, have gaps in their care, and misuse health 

information.  Understanding health literacy is a pivotal component in proper management of 

diabetes for positive health outcomes.  Those with a low health literacy level generally have a 
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more difficult time locating, understanding, and using the information they receive, leading to 

gaps in care and misuse of health information.  Understanding health literacy and the effect it has 

on those diagnosed with diabetes can better assist providers and patients in meeting the needs 

necessary to maintain an appropriate level of health. 

The relationship between diabetes and health literacy levels is not entirely black and 

white, though it is known that explicit health literacy does impact diabetes management in 

specific ways.  An article published in 2017 looked at health literacy levels and risk factors for 

the management of diabetes.  This article stated that certain factors, such as diet and exercise, 

were positively impacted by those who had higher health literacy levels (Proteroe, Rowlands, 

Barlam, & Levin-Zamir, 2017).  By providing the proper education related to diet and exercise, a 

provider may give the right tools to the patient to better manage their diabetes diagnosis.  An 

additional study, published in 2018, looked at the effects of diabetes education and health 

literacy on diabetes outcomes.  This study discovered that those with lower health literacy levels 

were more likely to have adverse health outcomes (Vandenbosch et al., 2018).  Also, this study 

found that, regardless of health literacy level, diabetes education related to self-management was 

beneficial to all levels of health literacy (Vandenbosch et al., 2018).  Education, regardless of the 

level of health literacy, has been proven successful in managing diabetes diagnoses, though 

predicting health literacy levels could improve health outcomes through more appropriate 

education materials. 

Statement of Purpose 

The purpose of this DNP project was to determine health literacy levels of incarcerated 

individuals with type 2 diabetes in a Midwestern facility along with the impact of educational 

material provided over a one-month period.  As more people are acquiring a diagnosis of 
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diabetes, and a large percentage of the population is not at an adequate health literacy level to 

apply health information, health literacy assessment is essential in managing and promoting 

positive health outcomes in those diagnosed with diabetes.  This project can better predict the 

impact low health literacy has on diabetes management and health outcomes. 

Research Question: Is there a relationship between providing educational material based upon 

the Newest Vital Sign scores and health literacy levels after one month? 

H0: There is no relationship between the Newest Vital Sign score, individualized educational 

material, and health literacy levels. 

Ha: There is a relationship between the Newest Vital Sign score, individualized educational 

material, and health literacy levels. 

Proposing an appropriate project can best determine if there is a significant relationship between 

health literacy assessments, education, and literacy levels in those diagnosed with diabetes. 

Methods 

Due to regulations, the information could not be accessed from the electronic medical 

record to identify individuals with type 2 diabetes.  Individuals were asked to participate in a 

voluntary DNP project through a JPay announcement.  This announcement was available to all 

incarcerated individuals through each of their JPay accounts via computer access.  This 

announcement gave a synopsis of the DNP project and asked for volunteers to send a kite to 

Healthcare (the standard term for a medical center in a correctional setting).  A kite consists of a 

form that the individual fills out and places in a box that goes directly to Healthcare nurses.  The 

use of the kite ensured that only Healthcare staff were eligible to read the information and 

protected participant identity.  Participants were then called to Healthcare to meet on a one-on-

one basis to discuss the project, confidentiality, and the Health Insurance Portability and 
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Accountability Act (HIPAA).  After forms were signed, participants produced a form of 

verification of type 2 diabetes medications, which could consist of them telling the researcher the 

drugs they currently take.  Ability to verify resulted in a check in the yes box for medication 

verification or insulin use.  The inability to verify did not prevent further participation in this 

project.   

The 28 participants received numerical order based upon inmate IDs.  Each inmate ID 

was given a number to correspond with its position in the sequence.  These numbers were then 

divided into two groups, with the even numbers being in one group and the odd numbers being in 

the other group.  The participants were then all given the Newest Vital Sign health literacy 

assessment.  Those participants of the odd-numbered group received traditional education 

currently used at this Midwestern facility.  The participants in the group of even numbers 

received educational material from the American Diabetes Association tailored to match their 

Newest Vital Sign score.  The Newest Vital Sign health literacy assessment was given again after 

one month to determine if there were changes to literacy level.  This data was then entered into 

an Excel database and later as an SPSS dataset.  The most appropriate project design for this 

project was quasi-experimental with interrupted pretest and posttest design.  This allowed for the 

manipulation of a variable from a nonrandom convenience sample.  The data were collected, 

entered into an Excel spreadsheet, and then finally placed in SPSS.  Using the SPSS software, an 

independent t-test was used to compare the two groups.   

Introduction to Theoretical Framework 

Theoretical frameworks can easily be incorporated into each aspect of nursing to tailor 

care in an individualized way.  Virginia Henderson created the nursing need theory to help meet 

individual patient needs (Petiprin, 2020).  This theory is founded on 14 primary needs for 
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everyone, some of which include food and water, the practice of religion, and self-expression.  

This theory also has three assumptions: that nurses care for patients day and night, nurses assist 

in patient care until a patient can care for himself or herself, and nurses should be appropriately 

educated in both the arts and sciences (Petiprin, 2020.).  This theory focuses on topics such as the 

importance of health literacy and proper education to help patients manage their health 

outcomes.  This theory proves vital in managing chronic conditions in those with low health 

literacy levels. 
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Chapter Two 

Literature Review 

Health Literacy Levels 

There is a continuous growth of low health literacy as populations with limited education 

in health continue to age and technology continues to create more complex systems.  Among 

those affected by health literacy are those with a specific and common chronic diagnosis—type 2 

diabetes.  According to the CDC (2017), nearly "10% of those who live in the United States of 

America have diabetes with nearly one-quarter of those being undiagnosed cases" (para. 2).  

Also, a large percentage of Americans qualify as prediabetics within the prediabetes range.  With 

this percentage of the population having diabetes or prediabetes, the topic of health literacy and 

its impact on an individual’s diet and exercise habits is well-timed. 

 Diabetes management.  According to the American Diabetes Association Consensus 

Report (2019), three main aspects are essential in diabetes management.  These three aspects 

include "exercising 150 minutes per week, improving eating habits, and maintaining an initial 

body weight loss of 7–10%" (p. 1).  Some additional recommendations in this report include 

"increase in daily fiber intake through fruits and vegetables, 45% of calories being from 

carbohydrates, 35%–40% being from fats, and 16%–18% being from protein" (American 

Diabetes Association Consensus Report, 2019, p. 1).  This plan should be modified to each 

individual to obtain the suggested percentage of weight loss.  The recommended carbohydrate 

intake for someone with diabetes may be less than the average person at 130 g per day.  In 

contrast, protein and fiber intake, along with fat, should be increased in those with a diabetes 

diagnosis (American Diabetes Association Consensus Report, 2019).  Through understanding 
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health literacy, providers may be able to provide more appropriate education related to the topic 

of diet and exercise in those who need to manage diabetes. 

Health literacy.  Health literacy is a complex definition that is often difficult to separate 

from literacy itself.  Those who can function at a high level of literacy may still lack in 

understanding topics related to health.  Healthy People 2020 discusses several different aspects 

that go into determining health literacy.  Among these aspects includes the ability to "read and 

comprehend health-related materials such as the reading of discharge instructions" (U.S. 

Department of Health and Human Services, 2020, para. 1).  Several personal characteristics may 

hide health literacy levels allowing a person to present as if they have a high health literacy level 

(U.S. Department of Health and Human Services, 2020, para. 1).  Elements such as "high verbal 

fluency may mask low health literacy," resulting in a provider assuming a patient can understand 

materials provided at a higher health literacy level (U.S. Department of Health and Human 

Services, 2020, para. 1).  Improving awareness of health literacy in the clinical setting can better 

prepare practitioners to offer proper materials, such as discharge paperwork, education material, 

and prescription labels through the use of screening tools. 

Health literacy screening.  One screening tool, in particular, has offered recent evidence 

of its success in screening for low health literacy levels in those diagnosed with diabetes: the 

Newest Vital Sign.  The Newest Vital Sign was created by Pfizer (2020) and can be administered 

over a few minutes.  This tool consists of a food label along with a series of six questions related 

to reading, interpreting, and applying knowledge regarding the food label.  This tool rates 

participants within three categories: high likelihood of low health literacy, the possibility of low 

health literacy, and adequate health literacy.  One additional benefit of this tool is its ability to be 

delivered in both the Spanish and English languages.  A study published in 2018 looked at the 



  

 

10 

 
 

test-retest reliability of this tool.  This study found that "in-person and phone administration of 

this test performed at a similar level" (Russell et al., 2019, p. 471).  Also, this study found that 

the "Newest Vital Sign offers a high level of test-retest reliability in samples that are retested 

within a short time span" (Russell et al., 2019, p. 752).  Several studies have been completed on 

the use of the Newest Vital Sign and its relation to health literacy, as well as the effect of low 

health literacy on diabetes.  These studies have shown, on several occasions, the concerns and 

disparities related to a combination of both low health literacy and diabetes.   

Quality of life.  With health literacy being a newer topic within the healthcare setting, 

there are up-and-coming studies relating health literacy to several different outcomes in those 

diagnosed with diabetes.  In 2015, Sayah, Qiu, and Johnson completed a survey to determine the 

association between quality of life in those diagnosed with diabetes and health literacy levels.  

This survey included 1,948 participants with type 2 diabetes (p. 1,487).  These participants 

ranged in age from "54.6 to 74.6 years of age" (Sayah et al., 2015, p. 1,487).  Nearly "45% of the 

participants were female, and almost 13% of those had inadequate health literacy levels" while 

participating in this year-long study (Sayah et al., 2015, p. 1,487).  Through a longitudinal study, 

Sayah, et al. (2015) attempted to assess health literacy and quality of life over one year through 

the use of "three screening tools: EuroQol-5 Dimension scale (EQ-5D), Mathematical 

Competence Scale (MCS), along with EuroQol-5 Dimension Five Level scale (EQ-5D-5L) and 

Short Form (SF-12)" (p. 1,487).  Descriptive statistics were tested through the use of a chi-square 

test (Sayah et al., 2015, p. 1,489).  Through this study, it was found that one-third of the 

participants had a low self-efficacy score, 12% had inadequate health literacy scores, and 19% 

screened positive for depression (Sayah et al., 2015, p. 1,489).  In conclusion, based on this 
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study, providers need to offer educational material at the appropriate reading level to promote 

self-efficacy and overall quality of life. 

 Diet and exercise impact.  A study published in 2018 looked at the impact of low health 

literacy levels on the ability of those with diabetes to follow diet and exercise regimens.  The 649 

participants of this cross-sectional study were participants in a support group for those with type 

2 diabetes (Juul, Rowlands, & Maindal, 2018, p. 331).  These participants were asked to answer 

four questionnaires: the "Summary of Diabetes Self Care Activities (SDSCA), European Health 

Literacy Survey Questionnaire Short Version (HLS-EU-Q16), Diabetes Health Literacy Scale, 

and Treatment Self Regulation Questionnarie (TSRQ)" (Juul et al., 2018, p. 332).  In 

combination, these scales were used to measure diet and exercise through a self-reported method 

(Juul et al., 2018, p. 332).  Additional measurements included "motivation to complete activities, 

health literacy, and diabetes-specific health literacy" (Juul et al., 2018, p. 333).  This study 

adjusted for education and included three categories: age, gender, and amount of time with a 

diabetes diagnosis (Juul et al., 2018).  Linear regression was used for this study, and results 

suggested that health literacy and the amount of self-motivation present directly influence the 

outcomes in those with type 2 diabetes (Juul et al., 2018).  Providers may benefit from this study 

in better understanding the interactions between self-motivation and health literacy.  By 

providing appropriate education, a provider has a better understanding of the patient's individual 

needs and can encourage a patient to self-motivate. 

 Health literacy and management.  A study published in 2017 looked at the relationship 

between health literacy levels, diabetes, and diabetes management.  This study had a total of 232 

participants complete the examination with over 100 of them being men and approximately 100 

of them being women (Tseng, Liao, Wen, & Chuang, 2017).  This cross-sectional study required 
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participants to complete three surveys: the Newest Vital Sign, a diet inventory, and a diet 

knowledge survey (Tseng et al., 2017).  Information such as weight, past glycosylated 

hemoglobin (hemoglobin A1c) levels, and demographic factors, such as education, age, gender, 

and career choice, were all factored into the study (Tseng et al., 2017).  This study, in particular, 

looked at a theoretical framework based on the stage of change.  This study started with a 

meeting with a dietician, followed by a 24-hour intake assessment (Tseng et al., 2017).  Based on 

this assessment, participants were then placed into a specific group.  The participants were asked 

to complete a Diabetic Nutrition Knowledge Survey, which has been verified to have a high level 

of internal consistency (Tseng et al., 2017).  The Newest Vital Sign was then used, due to its 

reliability score, to assess the health literacy levels of the participants (Tseng et al., 2017).  This 

study discovered that health literacy negatively affected hemoglobin A1c minimally and 

indirectly but did not directly affect glycemic control (Tseng et al., 2017).  This study went on to 

discuss that none of the relationships are cut and dried; each is interconnected.  For participants 

to improve diabetes management, the focus should be placed on education, not only to improve 

overall health literacy, but also to ensure participants understand and are ready for change.   

Tools for Measurement 

 Health literacy tools.  Health literacy assessment in those with a diagnosis of diabetes 

could serve as a tool to ensure the proper level of education is provided to promote better health 

outcomes.  The Newest Vital Sign is a relatively new tool.  A study completed by Heinrich 

(2012) looked at the relationship between demographics, health literacy assessment, and diabetes 

outcomes.  A cross-sectional study was conducted of 54 participants with type 2 diabetes 

(Heinrich, 2012).  This study consisted of "23 females and 31 males ages 19–66 with nearly half 

being Black, 25% being Latino, and 25% being White" (Heinrich, 2012, p. 218).  The Newest 
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Vital Sign was used to assess the health literacy levels of these participants.  Approximately 65% 

of the participants qualified as having low health literacy, with the majority of those being 

minority populations (Heinrich, 2012).  This study goes on to discuss that education seemed not 

to affect the health literacy levels of those who participated (Heinrich, 2012).  This study 

suggests the importance of assessing health literacy in those diagnosed with diabetes to ensure 

the proper educational material is being provided to ensure positive health outcomes. 

 Reliability assessment.  To properly use the Newest Vital Sign tool, it is essential to 

understand the implications of the instrument and its reliability.  A study completed in 2019 

looked at opioid use and the administration of the Newest Vital Sign over the phone and in 

person.  Sociodemographic characteristics were collected as well as setting, pain score, last 

medication received, and time of previous medication (Russell et al., 2019).  There were 216 

participants in total with nearly 70 of those receiving the in-person second interview and about 

150 receiving the phone interview (Russell et al., 2019).  The average "age of participants was 43 

with one-third being male and half being white" (Russell et al., 2019, p. 1).  Those who 

participated in the group in person were assessed in person, and those who were assessed over 

the telephone were given supplies in an envelope (Russell et al., 2019).  Chi-square, Fisher's 

exact test, and Kruskal-Wallis tests were used to examine the Newest Vital Sign scores and the 

variation between groups (Russell et al., 2019).  This study discovered that the Newest Vital Sign 

is a reliable tool that is best used when administered over a short time frame and is effective over 

telephone contact. 

Based on the literature available, it is clear to see that the Newest Vital Sign, though new, 

is successful in predicting health literacy levels and is a reliable tool to use in this context.  Low 

health literacy levels can have an enormous impact on the quality of life and health outcomes, 
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resulting in disorders such as depression, specifically in those diagnosed with diabetes.  Low 

health literacy levels are an issue in addressing diet and exercise regimens in those diagnosed 

with diabetes.  Also, it has been discovered that low health literacy levels can negatively impact 

physiological components such as hemoglobin A1c and glycemic control in those diagnosed with 

diabetes.  Health literacy levels, when assessed, can better ensure providers are giving the proper 

education to secure positive patient outcomes.  Though there is research on diabetes and the 

Newest Vital Sign, there are very few studies relating this specific tool with diabetes 

management and effects in the incarcerated population.  A study that directly connects the 

Newest Vital Sign tool to health outcomes in those with diabetes could provide the information 

necessary for providers to address things such as diet, exercise, and body mass index.  Tying in a 

nursing framework that focuses on patient needs and independence can concentrate on patients 

obtaining the proper knowledge to care for themselves through literacy assessment.   

Theoretical Framework 

 Nursing theories relate in several ways to different specialties and general nursing 

practice.  Each theory can link back to the nursing metaparadigm through health, nursing, 

environment, and person.  Virginia Henderson is among the nursing theorists who have founded 

a theory in nursing, the nursing need theory which is useful in many different specialties.  This 

theory, based on patient needs, looks at three other aspects of nursing.  The first assumption 

includes the caring element and states that "nurses care for a patient until he or she can care for 

him or herself" (Petiprin, 2020, para. 1).  The second assumption suggests that nurses will devote 

all time to patients, providing around the clock nursing care (Petiprin, 2020).  Though 

interpretation can change from nurse to nurse, this theory requires nurses to be willing to provide 

the care necessary to ensure positive patient outcomes through teaching and time devotion.  The 
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final assumption requires nurses to have an education in not only nursing science but also the arts 

(Petiprin, 2020).  This model then goes on to describe 14 components that define the active 

duties of a nurse (Petiprin, 2020). A few of these needs critical to nursing, according to 

Henderson, include "breathing, eating and drinking adequately, sleep and rest, select suitable 

clothing, avoid danger, worship one's faith, and play" (Petiprin, 2020, para.1).  With this model, 

nurses must be able to recognize the physiological, sociological, psychological, and spiritual 

aspects of a patient.  The nurse must be able to identify the patient's ability to meet these needs 

and understand where partial or full assistance is necessary until a patient can meet his or her 

needs on his or her own.  Through the application of this theory to those diagnosed with diabetes, 

health literacy can be managed in a way that promotes appropriate patient outcomes in those 

diagnosed with diabetes. 

 This theory relates to the nursing metaparadigm through four aspects: health, 

environment, nurse, and person.  The nursing need theory defines the person as a whole 

individual (Petiprin, 2020).  Requiring nurses to have an education in art means nurses must 

understand and be aware of the cultures in nursing and how they may impact and shape the 

person and his or her decisions in healthcare.  This theory enables nurses to work through all 

levels of care with the patient around the clock to ensure that physiological as well as emotional 

needs are being met.  This method will assist in the health of the patient and their ability to 

maintain health on their own.  Henderson considers the environment to include both external 

stimuli that act on the patient as well as internal impulses; this theory also includes family as part 

of the environment (Petiprin, 2020).  Through each of these aspects, the nurse has the 

responsibility to understand the environment affecting the patient to ensure that care is 
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performed consistently based on an arts and science education until the patient can care for 

himself or herself.   

 Henderson's nursing need theory can be applied to the issue of health literacy in those 

diagnosed with diabetes today.  In recognizing the patient, the nurse must understand the 

physiological condition, diabetes, and the pathophysiology of this condition.  The nurse must 

also understand the psychological, sociological, and spiritual aspects concerning this condition.  

Through education in the sciences and arts, the nurse can adequately understand the 

pathophysiology of the disease and the risks of mental illnesses, such as depression, due to the 

condition.  The nurse will also be able to understand the possible difficulty with social 

interactions and the contradictions between spirituality and medical treatment.  The nurse with 

this education will better understand the effect of health literacy and the possible causes of low 

health literacy.  The nurse will recognize when physiological, psychological, sociological, and 

spiritual aspects have limited the patient's health literacy.  Education in arts and science will help 

a nurse to identify when the needs of these specific patients are not being met through the 

understanding of these four aspects and using tools that can eliminate gaps within care.   

With diabetes diagnosis and health literacy, nurses will understand through Henderson's 

theory that around the clock care is necessary for the management of this condition.  As a nurse, 

around the clock care does not merely mean assessing blood sugar and providing insulin or oral 

medication as prescribed.  A nurse practicing with Henderson's nursing need theory will further 

understand the need to evaluate sociological components, such as health literacy.  Through this 

assessment, the nurse can determine where conditions are present and prevent gaps in care.  

Through the use of the Newest Vital Sign assessment tool, the nurse can assess where low health 
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literacy is present. Through this, the nurse can provide the proper education during each 

encounter, around the clock, until the patient can care for themselves.    

 Following Henderson's nursing need theory requires nurses to supplement or assist with 

care until the patient can provide full care.  Through the Newest Vital Sign, nurses can recognize 

health literacy levels early on.  This tool can help nurses tailor education material based on 

patient-specific needs to ensure that this education is consistently provided.  Providing this 

education on diabetes can always ensure that patients can understand materials such as food 

labels, medication labels, and exercise regimens in a way that is beneficial to their health 

outcomes.  Through each of these three assumptions, nurses will help assist patients in meeting 

the 14 needs described by Henderson until they can meet the requirements alone.   

 Henderson's nursing need theory allows nurses to meet each of these 14 components 

through the management of diabetes outcomes with the assessment of health literacy.  Through 

health literacy assessment and management in diabetes, nurses can adequately educate patients 

on eating and drinking correctly to maintain proper nutrition, but also meet spiritual needs.  

Nurses can assist patients in understanding and performing specific exercises that provide 

comfort and health to the patient and aid in weight management.  Nursing can adequately 

educate patients in order to prevent exposure to environmental dangers, such as medication 

errors and foods high in sugar, based on individual literacy needs.  Nurses have the duty to 

ensure that the four aspects of the metaparadigm are being met through recreation, social 

gatherings and events, education, and support.  Through Henderson's nursing need theory, nurses 

can close the gaps in care and manage health literacy in those with diabetes to ensure proper 

health outcomes and needs are being met consistently. 
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Chapter Three 

Methods 

Purpose 

The purpose of this DNP project was to determine health literacy levels of incarcerated 

individuals with type 2 diabetes in a Midwestern facility along with the impact of educational 

materials over a one-month time frame.  The goal of this project was to determine if health 

literacy levels are changed with diet and exercise suggestions from the American Diabetes 

Association by providing individuals with educational material that is appropriate for health 

literacy levels in comparison to traditional education.  This project has the potential to 

supplement research already offered on the impact of health literacy on those with a diagnosis of 

type 2 diabetes.  This project can provide additional information as to whether the Newest Vital 

Sign tool can be used quickly to increase compliance and, in the future, diminish long-term care 

costs. 

Sample 

 Many individuals are being provided with educational material in a written form that they 

cannot understand or apply due to low health literacy levels.  This leads to an inability to comply 

with diet and exercise regimens that would best promote positive health outcomes.  Participants 

were selected by convenience sampling.  Volunteers were sought for participation from a 

population of 1,700 incarcerated individuals at a Midwestern facility.  A sample of 1,016 

participants was identified to gain a 95% confidence level (Creative Research Solutions, 2020).  

Participants were of the male gender, due to the population of the Midwestern correctional 

facility.  Participant were between 18 years of age and 70 years of age with a diagnosis of type 2 

diabetes and were incarcerated.  Excluding factors for this research project included those who 
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did not speak English as their primary language, those under the age of 18, and those who did not 

choose to participate or finish the entire project. 

The initial sample size was 28 participants to begin this research project.  Participants 

were called to come to Healthcare individually.  At that time, each participant met with the 

researcher to discuss the details of the research project.  Participants were given the HIPAA 

form, educated on their rights as participants before signing the document, and reassured that no 

harm or punishment would occur for non-participation.  Participants were then given the 

Informed Consent Form located in Appendix F, and this was read to each individual.  After 

signing this, participants were given a copy of the Informed Consent Form to keep.   

 Each participant was put in numerical order according to their inmate ID.  Each inmate 

ID was given a number.  Participants were then divided into two groups: even numbers and odd 

numbers.  Each participant was given the Newest Vital Sign assessment (a questionnaire).  Even 

numbered individuals were then given an education from the American Diabetes Association 

based upon the health literacy level score they received.  The odd numbered individuals were 

given the Newest Vital Sign assessment and then were given the traditional education that is 

already being provided at this setting for diet and exercise.  Participants were handed the printed 

educational materials before they left Healthcare.  After one month of having the reading 

material available to them, participants returned to retake the Newest Vital Sign assessment.  

Reassessing this allowed for the visualization of changes in health literacy levels by comparing 

the pretest and posttest. 

 Participants ranged in age from 20 years old to 70 years old. The sample consisted of 15 

White participants, 12 Black participants, and one Indigenous person’s.  This information was 

obtained through the Midwestern public offender information website. Academic levels ranged 
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from finishing eighth grade, obtaining a General Educational Development (GED), all the way to 

earning a bachelor's degree.  Participants were asked to state their highest level of education with 

the first Newest Vital Sign quiz.  This information is shown in more detail in Table 2.  

Participants needed to be receiving oral or insulin medication for diabetes management.  A 

majority of these participants reported taking insulin for type 2 diabetes treatment.   

Project Approval 

Institutional Review Board (IRB) approval was amongst the support needed to begin this 

DNP research project.  Full Board Review was required, as this research project worked directly 

with a vulnerable population.  The meeting for IRB approval took place on April 29, 2020, at 

8:00 in the morning.  This meeting resulted in approval, pending required changes.  Among these 

changes were simplifying the consent form to a lower reading level, adding in the risk of 

financial stressors related to purchasing healthier food from the store, and confidentiality from 

correctional staff.  Also, it was suggested that the project be assessed at a few different intervals: 

one week and one month.  It was decided that participants would be evaluated at one month and 

three months, though constraints only allowed for assessment at the one-month interval.  These 

changes were submitted to the IRB Board.  IRB approval was obtained from Northern Michigan 

University on May 11, 2020.  Consent was also obtained from the facility and state research 

department.  Permission was obtained to use the Newest Vital Sign and teaching material from 

the American Diabetes Association before the start of the project.  This information may be 

viewed in Appendix C and Appendix D. 

Sample Collection 

The sample collection was done in a manner to ensure staff at the facility did not know 

which individuals were participating in the research project.  Protecting participant identity was 
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necessary to prevent retaliation or different treatment from the correctional staff.  Volunteers 

were selected by sending out a JPay notice asking for volunteers, ages 18 to 70 with Type 2 

Diabetes, who were willing to participate in a project related to health literacy.  Individuals were 

instructed to send a note to Healthcare, leaving it in the confidential Healthcare box with 

identifying information on it.  Individuals were then identified and spoken to about the project on 

a one-on-one basis.  The consent form was read to each individual.  Individuals were given a 

blank copy of the consent form to keep and signed the consent form and HIPAA form.   

Upon completion of the consent form and HIPAA form, participants were ensured that 

their identity would be confidential.  This also confirmed that no volunteer knew of another 

volunteer's involvement.  Information could be entered into a printed Excel sheet and taken out 

of the facility to be stored appropriately.  Following the initial identification, no volunteer was 

identified using any identifying factors.  Each volunteer was determined via the corresponding 

number they were assigned.   

Design and Procedures 

  An issue was identified throughout the facility: Participant reading levels were 

incompatible with the reading material provided.  The issue was brought to the researcher’s 

attention through complaints of incarcerated individuals about lack of education.  Goals were set 

to accomplish the project and to seek new information.  A plan was put into place to collect 

quantitative as well as demographic information.  Demographic information consisted of race 

and patient identifying information.  Quantitative data consisted of health literacy levels.  Data 

was collected following a quasi-experimental design.  The sample was a convenience sample, as 

it was taken from the Midwestern correctional facility due to the availability of participants.   
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A report was sent out through inmate JPay asking for volunteers with type 2 diabetes.  

This report asked those who wanted to volunteer to send a kite to Healthcare.  These letters were 

placed directly in Healthcare's mailbox at the facility to ensure staff had no way of knowing who 

would like to participate in this project.  Each person who sent a kite was asked to come to 

Healthcare for a one-on-one visit.  This visit consisted of confirmation of type 2 diabetes through 

verification of medication, learning about the project, being educated on HIPAA, and signing the 

HIPAA form and the consent form (if the individual decided to participate).  A participant could 

show the researcher evidence of medication for type 2 diabetes (the researcher’s only way to 

verify type 2 diabetes without access to an electronic medical record) to verify the diagnosis.  If 

the participant could produce a medication, the researcher was able to check a box on an Excel 

spreadsheet used for recording data.  This researcher did not exclude any participants from the 

project based on their ability to produce a medication for verification of diagnosis. 

 Participants were split into the two groups, and everyone was given the Newest Vital 

Sign health literacy assessment.  These scores were placed into an Excel spreadsheet on a secure 

computer along with the corresponding participant age and race.  Participants were then given 

the educational material and were retested using the Newest Vital Sign after one month.  

Educational material for the experimental group for scores zero to one can be seen in Appendix 

G and Appendix H.  Educational material for scores two to three can be seen in Appendix I and 

Appendix J.  Educational material for scores four to six can be seen in appendices K through N.  

All participant scores were placed in the Excel spreadsheet under the corresponding test number 

next to the corresponding assigned number of the participant.  The data collection process lasted 

for a total of one month.  Participants were seen on an individual one-on-one basis for each 

Newest Vital Sign assessment.   
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Measures 

 Several tools may be used to measure health literacy levels.  The Newest Vital Sign was 

chosen for this specific project.  This tool is an observational tool and allows the observer to 

monitor and check off participant actions over time to determine their health literacy level.  This 

instrument takes approximately three minutes to administer and consists of giving participants an 

ice cream label.  After having time to look over the label, the participants are then asked a series 

of questions.  This quiz asks a series of questions that encourage participants to read, synthesize, 

and apply information from the ice cream label.  The first four questions look at calorie 

consumption, carbohydrates, serving size, and saturated fat.  The observer checks the 

corresponding yes or no box according to how the patient answers the question.  The fifth 

question assesses the participant's ability to find allergy information on the food label.  If the 

participant answers this question correctly, the box is checked yes, and the sixth question is read.  

If the participant does not answer correctly, the box is checked no, and the quiz is complete.  The 

sixth question asks for a simple explanation related to the answer to the fifth question. 

 Following the quiz, the participant's scores are added up. A score of zero to one suggests 

a high probability of limited health literacy.  A score of two to three is indicative of limited 

health literacy.  A score of four to six indicates adequate health literacy.  Permission to use this 

assessment tool was obtained from Pfizer before initiating the project, which may be seen in 

Appendix C. 

Reliability 

   The Newest Vital Sign has proven to be a sound and valid source when assessing health 

literacy levels.  This tool has been confirmed to be reliable by authorities such as Russell et al., 

who used the tool to evaluate its reliability in person and over the phone (2019).  Russell also 
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determined that this tool is consistent when testing and retesting participants (2019).  In addition 

to this, other studies compared the Newest Vital Sign to assessments such as the Rapid Estimate 

of Adult Literacy in Medicine (REALM) and the Test of Functional Health Literacy in Adults 

(TOFHLA) and found the Newest Vital Sign to be "more comprehensive" than other reviews 

(Haung, Shiyanbola, Smith, & Chan, 2018, p. 1).  Chronbach's alpha was found to be "0.78 when 

looking at numeracy and 0.91 when examining document literacy," indicating that this tool is 

reliable and would lose reliability as questions are removed (Haung, 2018, p. 1).   

Validity  

 Internal consistency is more than adequate in studies that looked at the use of the Newest 

Vital Sign in both children and adults (Driessnack, Chung, Perkhounkova, & Hein, 2014).  The 

Newest Vital Sign has shown to have a "positive predictive value of 91% and a negative 

predictive value of 24%" (Driessnack, 2014, p. 1).  This indicates that there is a strong likelihood 

that those who have low health literacy levels will be identified as such.  Though this runs a risk 

of false positives for low health literacy, it ensures that fewer people are being given reading 

material that they are unable to comprehend and apply due to health literacy level.   

Data Analysis 

 Using SPSS, a t-test was used to compare the means of health literacy levels at each of 

the two intervals.  Percentages were used to track the changes in health literacy level scores for 

each group.  Information such as ethnicity, education level, and age were also collected for 

statistical analysis from the public offender tracking site and from participants.  Following the 

collections of data, all data will be stored in a locked cabinet for seven years and then will be 

destroyed.   
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Chapter Four 

Data Analysis 

 The purpose of this DNP project was to determine health literacy levels of incarcerated 

individuals with type 2 diabetes in a Midwestern facility along with the impact of educational 

material provided over a one-month time-frame.  The goal of this information is for providers to 

better understand what method of providing educational material is best for promoting health 

literacy levels and understanding of the information provided.  This information is necessary for 

the future nursing care and education of incarcerated individuals.  Though this project looks 

specifically at those incarcerated with type 2 diabetes, this project can be adjusted to other 

chronic health conditions.  This project also aims to evaluate the educational material provided to 

different incarcerated individuals.  By using existing educational material for the control group, 

this will be compared to the experimental group to determine if the standard education is 

appropriate for incarcerated individuals at this specific Midwestern facility.   

Demographics 

 A total of 28 participants were recruited using the JPay method for this project.  Of these 

participants, all 28 were of the male gender, as this convenience sample was collected from a 

group of male incarcerated individuals at a Midwestern correctional facility.  Each individual 

reported their education level during the first assessment.  Educational levels ranged from an 

eighth grade education to bachelor's degrees, including GEDs.   

Participants were asked to show medication as evidence of type 2 diabetes.  A large 

majority of these participants reported being on insulin two times a day while the rest were able 

to present a medication used for type 2 diabetes with the participant’s name on it.  The insulin 

was kept in Healthcare, while medications were kept in individuals’ cells.  The majority of the 
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population were White and Black, with one participant being an Indigenous person.  Participant 

ages ranged from 20 years of age up to 70 years of age.  Following the first round of the Newest 

Vital Sign and the receipt of educational material, one participant chose to withdraw from this 

research project. 

Descriptive Statistics 

 This DNP research project consisted of a sample of 28 male individuals. Note: one 

participant withdrew from the study before the completion of the research project.  The sample 

population had a range of 50 years, with the youngest being 20 years old and the oldest being 70 

years old.  When analyzing statistics, it was noted the mode of the sample was 48 and 53 years 

old.  The mean age for this sample population was 48.89 years old.  The following graph shows 

the breakdown of participants based upon age range.   

 

 

Figure 1. Age of Participants Frequency Table. Each bar in this diagram represents a specific age 

group. 
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The sample for this DNP research project contained only three races.  The largest race 

represented in this research project was White, with 53.9% of participants being White.  The next 

largest race identified in this research project was Black (42.9%).  Only one participant was an 

Indigenous person, representing 3.6% of the sample population.  In addition to age and race, 

education was taken into consideration when looking at the sample population of this project. 

Table 1 

Race of Participants 

Race Number of Participants 
Percentage 

Black                                       12                                                    42.9% 

White 15                                                   53.6% 

Indigenous Persons 1                                                    3.60% 

   

Note.  The percentage of participants for each race consisted of nearly half White and half Black 

with a small percentage of Indigenous persons. 

 

 When evaluating the educational level of the sample population, there was a wide range 

of education, from an eighth grade education to four years of college and/or a bachelor's degree.  

One participant did not report an educational level.  The majority of participants in this project 

completed a 12th grade education or a GED.  Only three of the 28 participants in this project 

completed a four-year college degree, making up 10.7% of the sample population.  In evaluating 

medications used for this sample population, eight out of the 28 participants used oral medicines 

to treat their type 2 diabetes diagnosis, making up 28.6% of the sample population.  Of the 28 
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participants, 20 used insulin to manage their type 2 diabetes diagnosis.  This constitutes 71.4% of 

the sample.   

Table 2 

Educational Level of Participants 

Education Number of Participants                                           
 

Not reported             1                                                  3.60% 

8th Grade             1                                                 3.60% 

10th Grade             3                                                10.70% 

11th Grade             2                                                    7.10% 

12th Grade/GED           18                                                          64.3% 

3 Year College            1                                                       3.60% 

4+ Year College            2                                                      7.10% 

Note.  Half of the participants had a 12th grade education. 

Inferential Statistics 

Statistical analysis for this research project utilized paired t-tests.  This test used the 

initial scores of the Newest Vital Sign as well as the Newest Vital Sign scores at the one-month 

mark.  The p value for this project yielded .110, which is not a statistically significant difference.  

The degrees of freedom for this research project was 26 (df=26).  The mean difference between 

the initial Newest Vital Sign score and following the one-month interval was -.222 with a 95% 

confidence interval from the lower level of -.498 to the upper level of .054.  These results 

Percentages 
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indicate that assessing health literacy levels and providing education tailored to literacy level 

showed no significant difference than that of the control group.  Tailoring educational material 

based upon The Newest Vital Sign scores provided no significant change in final health literacy 

levels when comparing literacy levels to those who received the standard education.   

 

  

Paired Differences 

t df 

Sig.   

(2-tailed) Mean 

Std.  

Deviation 

Std.  

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pair 1 Initial Scoring 

- One Month 

Scoring 

-.222 .698 .134 -.498 .054 -1.654 26 .110 

 

Figure 2. Paired T-Test. Initial and one-month scoring yields a significance of .110. 

 

Discussion 

Based on the findings in this DNP project, assessing health literacy using the Newest 

Vital Sign tool and providing individualized education does not result in significantly different 

Newest Vital Sign scores following one month.  In comparison to other similar studies, these 

results do differ in their failure to yield significant results.  This DNP project, however, is one of 

the few studies that have been completed in the correctional setting and the only one of its kind 

conducted in a Midwestern facility, making comparisons difficult. 

Clinical Implications 
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 This DNP project concluded that there was no significant difference between the 

experimental and control groups.  This serves as important information within the clinical 

setting.  Assessing health literacy using the Newest Vital Sign resulted in proper measurement of 

health literacy levels in incarcerated individuals.  However, tailoring education to the individuals 

in the experimental group did not show any significant results in the overall health literacy level 

of these individuals.  Within the clinical setting, this does not mean that assessing health literacy 

levels is not essential. 

 Health practitioners in the practice setting should continue to assess a patient’s 

educational level and primary language.  Based on this data, it may not be beneficial to provide 

education specific to each individual.  This likely will waste time for practitioners, as it yields no 

significant changes in health literacy levels.   

Recommendations for Future Research 

 Future research may take into consideration the period of time over which the project is 

conducted.  Providing individuals with a more extended period may offer more information as to 

individuals' ability to comprehend and retain information that is provided.  Also, conducting this 

study on a more widely diverse population may better take into account ethnicity and gender 

differences.   

Strengths  

 There are several strengths to this project that make it a reliable source to use for future 

practitioners.  The strengths of this project include the sample and the instrument that was 

utilized.  The sample was collected from a Midwestern correctional facility.  There has been little 

to no research looking at examples of incarcerated individuals and health literacy.  This project 

can be used in comparison to other studies outside the facility and can supplement further 
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research that has been done on incarcerated individuals.  The Newest Vital Sign is a robust tool 

with high reliability and validity components.  This tool has been successful in tracking health 

literacy in several different populations with chronic diseases.  This project has also proven to be 

reliable when monitoring a sample over an extended period.   

 The researcher gave the Newest Vital Sign quiz to each individual on a one-on-one basis.  

Individuals were not able to talk with each other until after the examination was complete.  

Participants were not given the results or answers to the questions.  This strength ensured that 

participants were not able to share information about the quiz with other individuals and 

confirmed that there was no chance of sharing quiz questions or answers.  The data that was 

collected was relatively easy to analyze, and the results were generalizable.  Though this project 

has several strengths, weaknesses led to the project not reaching its potential.   

Limitations 

 Limitations of this project started with limits of regulations on the Electronic Medical 

Record (EMR).  The facility and state did not provide authorization for the use of the EMR for 

this project.  This resulted in an inability to confirm diabetic cases.  Participants were then asked 

to show medications or state that they were on insulin, with no method of confirmation.   

Additionally, though the Newest Vital Sign does come with a Spanish component, those 

who do not speak English as their first language were not asked to participate.  Therefore, this 

project is not generalizable to participants who do not speak English as their first language. For 

those participants who are entirely illiterate, there was an inability to provide educational 

information.  Those who are illiterate were still able to participate in the project and were given 

educational material, regardless of their ability to read and understand it.   
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This project was completed at a men's correctional facility.  This ensures that data is not 

generalizable to the female population, as women were not looked at for this project.  Also, there 

were only three races presented in this project Black, White, and Indigenous persons.  This 

serves as a limitation, as it is not representative of all the races present in Midwestern 

correctional facilities. 

 An additional limitation consisted of the time-frames with which individuals were given 

the educational material and retested.  Another measurement of health literacy following three 

months may have been beneficial in assessing knowledge retention in these individuals.   
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