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Abstract 

The burden and complications of diabetes have been a public health concern and societal 

challenge for decades, and the rate of prevalence is projected to increase in the future. 

The study aims to examine the association between blood glucose monitoring, glycated 

hemoglobin test, and self-perceived health status among diabetic adults in the United 

States. Guided by the chronic care model, the study used data from the 2019 Behavioral 

Risk Factor Surveillance System to investigate diabetes management practices among 

diabetic adults in the United States. Quantitative and cross-sectional methods were used 

to assess the associations between diabetes management practices and self-perceived 

health status. Ordinal logistic regressions showed that the odds ratio of regular blood 

glucose monitoring [Exp (B) = 1.251, p < 0.05, 95% CI (1.160, 1.350)] and glycated 

hemoglobin tests (two times or more) [Exp (B) = .735, p < 0.05, 95% CI (.615, .878)] 

have statistically significant relationships with self-perceived health status. The 

moderation analysis showed a statistically significant association and direct interaction 

effect between race/ethnicity and blood glucose monitoring [B = .0076, p < 0.05, 95% CI 

(-.0009, .0144)]. The implications of social change from these results include a better 

understanding of how diabetes management practices impact self-perceived health status 

in reducing the prevalence and complications of the disease. Based on the results, people 

with diabetes who do not practice regular glucose monitoring can be targeted by health 

care professionals for effective diabetes management plans. Further studies are needed to 

evaluate the impact of glycated hemoglobin tests on the self-perception of health status 

among individuals with diabetes. 
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Chapter 1: Introduction to the Study 

Diabetes has been a public health concern for decades, and the prevalence rate is 

projected to increase in the future. An estimated 422 million people worldwide have 

diabetes (World Health Organization [WHO], 2014). The number of individuals with 

diabetes in the United States was 34.2 million in 2018, and it is projected to double by 

2050 as 1.5 million cases are diagnosed annually (American Diabetes Association 

[ADA], 2018; CDC, 2017). Though diabetes was the seventh leading cause of death in 

the United States in 2018, it is underreported as the underlying cause of death (ADA, 

2018).  

The diagnosis of diabetes can convey a poor perception of health among 

individuals with chronic diseases, just as self-perceived health (SPH) status can influence 

health service utilization, coping mechanisms, mortality, and morbidity rates. It is, 

therefore, essential to understanding an individual’s SPH status relating to diabetes, 

which is not only a valuable tool in achieving and maintaining glycemic control, but also 

enables health care providers to design intervention programs to improve outcomes 

(Kowall et al., 2017). Reducing the complications of diabetes and improving the health-

related quality of life with the disease is a public health goal. A continued intervention to 

promote healthy behaviors and improve the management of diabetes would not only 

prevent diabetes complications but also enhance SPH status, which allows for effective 

prevention, management, and treatment plans to improve the health, quality of life, and 

awareness of diabetes-related complications (CDC, 2021). My study adds to the existing 



2 

 

findings regarding the correlation of glycated glucose and glucose monitoring with self-

reported health status, underscoring the poor SPH status among individuals with diabetes. 

In this chapter, I discuss the synopsis of this study. The Background section 

consists of information related to the prevalence of diabetes and the associated 

complications, showing the gap in the literature and the justification for this research. The 

problem statement shows the significance of this research on the prevalence of diabetes 

in the United States. I also discuss the purpose of the study and how I conducted the 

research. The research questions and hypotheses are also stated as well as the theoretical 

foundation that guides the study. The chapter also consists of the key definitions, 

assumptions, scope and delimitations, limitations, and a summary.  

Background of the Study 

The two common types of diabetes are type 1 and type 2 diabetes. Type 1 diabetes 

(5–10% of all diabetes cases) involves the pancreas cells’ inability to secret enough 

insulin due to autoimmune disease, and type 2 diabetes (90 to 95% of all diabetes cases) 

is the combination of insulin resistance and inadequate production in the body. Type 2 

diabetes is the most common of all diabetic cases and is associated with obesity, 

inactivity, or genetic predispositions (DiClimente et al., 2013). Diabetes in older adults is 

an increasing public health issue in the United States as the group has the highest 

prevalence and risks for the complications of diabetes due to a glucose tolerance from 

increased sedentary lifestyles (Kirkman et al., 2012).  

Diabetes of all types can result in severe complications and increase the overall 

risk of mortality and morbidity (Arizona Department of Health Services and Bureau of 
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Tobacco and Chronic Disease, 2015). The complications associated with diabetes 

include, but are not limited to, kidney failure, retinopathy, neuropathy, and amputations 

(Reyes, 2017). The recommended components of diabetes management include 

optimizing glycemic control and diabetes care through blood glucose monitoring (BGM), 

glycated hemoglobin (HbA1c) tests, feet, eye exams, physical activities, and nutrition 

plans.  

Though some individuals from every race and ethnic group in the United States 

have diabetes (HealthyPeople2020, 2018), the health and economic burden of diabetes is 

not evenly shared across all racial and ethnic diabetes populations. Studies have 

consistently shown that in terms of the prevalence and complications of diabetes, the 

disproportionate burden of diabetes is evident among minority communities, including 

African Americans, Hispanics, and Native American Indians. National survey data from 

2010 showed that 7.6% of non-Hispanic White adults, 12.9% of African American adults, 

13.2% Hispanic adults, and 16.5% of Native American Indian adults had been diagnosed 

with diabetes (Chen et al., 2014). Furthermore, mortality and morbidity rates due to 

diabetes complications are higher among minority populations than Whites in urban and 

rural settings (Glenn et al., 2020). The inequitable distribution of health resources and 

socioeconomic factors contribute to the challenges between diabetes self-management 

and treatment plans, resulting in the prevalence and complications of diabetes (Kleirer & 

Dittman, 2014). 

In addition to addressing health inequity, research suggests that diabetes self-

management is the cornerstone of diabetes care, and SPH status is essential in deciding 
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whether individuals with diabetes follow recommended treatment and management plans 

(Kugbey et al., 2017). Some studies found SPH status as a significant factor that 

influences self-care practices and health outcomes among people living with diabetes and 

other chronic diseases. Diabetes management practices and SPH status involve a 

decision-making process that depends on patients’ understanding of their health 

conditions, whether it is manageable, curable, or severe. SPH among individuals with 

diabetes also influences compliance with recommended treatment goals, including 

glucose monitoring, adherence to medication, diet, and physical activities (Kugbey et al., 

2017). More efforts and resources should be directed toward understanding the struggles 

with diabetes self-management and care utilization among underserved communities 

(Reyes et al., 2017). Without implementing effective diabetes management practices and 

understanding the impact on perceived health status, individuals with the disease may 

face significant challenges and increasing burdens.  

Though there are several studies on the prevalence of diabetes and diabetes 

management, few have explored the association between BGM, HbA1c test, and SPH 

status among adults diagnosed with diabetes in the United States. This gap in the 

literature may affect the diabetes prevalence rate among adults in the United States. The 

prevalence and impact of diabetes have continued to increase, underscoring the 

significance of optimizing diabetes management among adults to reduce disease burden 

and improve health status and quality of life. Contributing factors to diabetes 

management’s poor compliance should be considered in intervention programs to reduce 

diabetic complications (Tull & Roseman, 2018). Therefore, this study addressed the 
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association between BGM, HbA1c test, and SPH status among adults diagnosed with 

diabetes in the United States. I also evaluated the interaction effect of race and ethnicity 

on the relationship between BGM and SPH status. 

Problem Statement 

Diabetes management activities such as BGM, HbA1c test, diet, exercise, and 

medications are beneficial; however, the association between BGM, HbA1c test, and 

SPH status among adults diagnosed with diabetes in the United States is unknown. 

Earlier studies have also not addressed the impact of race on the association between 

BGM and SPH status. If these potential gaps in diabetes management are not evaluated, 

they may lead to missed opportunities to reduce the risk factors and disease mortality. 

Given the increasing burden of diabetes on the health of people with the disease, it is 

critical for medical and public health care organizations to mitigate diabetes prevalence 

by promoting quality diabetes care and management. Though several recent studies 

suggest the need to focus on recommended guidelines for chronic disease management, 

few explored the impact of BGM on SPH status or the effect of the HbA1c tests on SPH 

status and whether race modifies the association between BGM on SPH status among 

diabetes adult populations. In this study, I addressed this gap in research, as findings 

ways to improve BGM and HbA1c test outcomes are critical to achieving optimal 

glycemic control and reducing the associated mortality, morbidity, and economic burden 

of the disease.  
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Purpose of the Study 

Because of the increasing prevalence of diabetes and the risk factors associated 

with the disease, I conducted quantitative and cross-sectional research using secondary 

data to evaluate whether BGM and HbA1c tests are associated with SPH status. 

Quantitative research enabled the understanding of the association between BGM and 

HbA1c test and SPH status, which may facilitate the design of health care systems and 

professions to prevent the disease, improve health outcomes, and promote quality of life. 

Using data from the 2019 National Behavioral Risk Factor Surveillance System (BRFSS) 

surveys and statistical analyses, I explored the associations between the independent and 

dependent variables for this study. I also examined the modifying effect of race/ethnicity 

on the association between BGM and SPH status. The variables were selected because 

they reflect diabetes self-management activity and clinical care for individuals with 

diabetes. The results of my study may also influence the re-design and development of 

intervention strategies to meet the needs and circumstances of individuals with diabetes, 

improve the quality of life, and reduce costly complications associated with the disease. 

Research Questions and Hypotheses 

The study used three research questions and hypotheses to examine the 

association between BGM, HbA1c test, and SPH status among adults with diabetes in the 

United States: 

Research Question 1: In the context of diabetes management, how is BGM 

associated with SPH status among adults in the United States while controlling for age, 

gender, race/ethnicity, education, and poverty level?  
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H01: In the context of diabetes management, BGM is not associated with SPH 

status among adults in the United States after controlling for age, gender, race/ethnicity, 

education, and poverty level. 

H11: In the context of diabetes management, BGM is associated with SPH status 

among adults in the United States after controlling for age, gender, race/ethnicity, 

education, and poverty level. 

Research Question 2: In the context of diabetes management, how is the HbA1c 

test associated with SPH status among adults in the United States while controlling for 

age, race/ethnicity, gender, education, and poverty level? 

H02: In the context of diabetes management, HbA1c tests are not associated with 

SPH status among adults in the United States after controlling for age, gender, 

race/ethnicity, education, and poverty level. 

H12: In the context of diabetes management, HbA1c tests are associated with SPH 

status among adults in the United States after controlling for age, gender, race/ethnicity, 

education, and poverty level. 

Research Question 3: Does race modify the association between BGM and SPH 

status after controlling for age, gender, education, and poverty level?  

H03: Race/ethnicity will not modify the association between BGM and SPH status 

among adults in the United States after controlling for age, gender, education, and 

poverty level. 
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H13: Race/ethnicity will modify the association between BGM and SPH status 

among adults in the United States after controlling for age, gender, education, and 

poverty level. 

Theoretical Foundation 

The chronic care model (CCM) framework was used to evaluate the association 

between BGM, HbA1c tests, and SPH status among adults diagnosed with diabetes in the 

United States and the modifying effect of race on the association between BGM and SPH 

status. I used the framework to examine how intervention programs using the CCM 

constructs and recommended guidelines for chronic disease care may improve diabetes 

management. 

Wagner developed the CCM in 1998 based on the meta-analyses of successful 

practices and system changes leading to improved chronic illness care (Si et al., 2008). 

The model was also derived from reviews and synthesis of interventions in various 

settings across multiple chronic disease conditions and healthcare systems (Bustamente et 

al., 2018). The CCM describes the interactions between health care system functions in 

guiding chronic disease management. The components of CCM include self-management 

support, healthcare systems, delivery system design, decision, and clinical information 

systems (Si et al., 2008).  

Since the development of CCM, it has been widely used in health care settings to 

improve chronic disease care, including diabetes management (Si et al., 2008). Recent 

health care studies have also used CCM to show evidence-based and practical strategies 

to prevent diabetes and improve outcomes. The model provides patients with self-
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management skills, tracking systems in self-care, and utilizing clinical services for 

diabetes management (Stellefson et al., 2013). The CCM has also allowed for more 

collaborative, patient-oriented approaches to the health care delivery system by 

emphasizing active participation and informed health care utilization to promote diabetes 

self-management (Glenn et al., 2020). Evidence shows that functional and clinical 

supports have positively influenced diabetes management care, resulting in glycemic 

control. In this study, I focused on two constructs—self-management support and the 

health care systems care to evaluate the association between BGM, HbA1c tests, and 

SPH status.  

Self-Management Supports 

As provided in the model, the “self-management support” construct emphasizes 

the importance of a patient’s engagement in managing their care. The construct refers to 

the coping mechanisms and knowledge, and skills to improve health and wellness. As 

individuals with diabetes are expected to practice self-care and regularly monitor their 

blood glucose levels, the self-management support construct was used to evaluate the 

impact of BGM on SPH status among adults living with diabetes. Diabetes self-

management support provides advice with medication compliance, foot care examination, 

and physical activity to achieve diabetes self-management goals (Stellefson et al., 2013). 

CCM constructs imply that effective self-management will facilitate how individuals 

cope with the challenges and manage diabetes to reduce the emotional and psychological 

impact of the disease (Bustamente et al., 2018). Effective diabetes self-management 
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requires that individuals engage in activities that promote and improve health, such as 

provider-to-patient interactions and adequate engagement in self-management behaviors.  

Health care Systems  

The “health care systems” construct refers to program planning that involves 

measurable goals for better care and outcome of chronic diseases (Stellefson et al., 2013). 

The concept refers to the leadership roles in approving resources and eliminating 

healthcare barriers in diabetes management. The construct also includes establishing 

diabetes management training programs to help identify individuals at risk of developing 

complications and improving clinical and behavioral outcomes. Several studies have 

documented positive clinical outcomes as indicators of CCM’s effectiveness in diabetes 

management, both in clinical settings and personal environments. This study used the 

construct to evaluate the impact of HbA1c testing on SPH status among adults living with 

diabetes.  

Rationale 

I selected the CCM to guide my study approach in evaluating the research 

questions and variables: BGM and HbA1c test related to SPH status. The primary goals 

of diabetes management are to ensure glycemic control, improve health status and quality 

of life related to the CCM elements. A slight to moderate improvement in health 

outcomes has been associated with diabetes management following CCM components’ 

implementation (Davy et al., 2015). The CCM elements focus on enabling self-

management support (BGM), improving health care practices (HbA1c test), and 
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promoting general SPH status (Davy et al., 2015), which may help improve diabetes 

management among adults in the United States.  

Nature of the Study 

I used a quantitative, cross-sectional design to evaluate the association between 

BGM, HbA1c test, and SPH status. I utilized the 2019 National BRFSS datasets from the 

Centers for Disease Control and Prevention (CDC). The independent variables have 

ordinal levels of measurement, whereas the dependent variable has an ordinal 

measurement. I employed ordinal logistic regression to determine whether there is an 

association between BGM and SPH status in addition to an association between the 

HbA1c test and SPH status. Finally, moderation analysis was used to determine if race 

modifies the association between BGM and SPH status. The result was considered 

significant if the p-value was < 0.05. The G*P software version 3.1.9.4 was used to 

calculate the sample size for each research question (see Appendix B). The logistic 

regression analyses, moderation analysis, and descriptive statistics were computed using 

the Statistical Package for the Social Science (SPSS) version 27.  

Definitions 

Blood glucose monitoring (BGM): This refers to blood glucose testing to 

determine blood glucose levels. The criteria for the diagnosis of diabetes, according to 

the ADA, are two fasting blood glucose levels equal to or greater than 126 mg/dl on two 

separate occasions or a random blood glucose level equal to or greater than 200 mg/dl 

with symptoms (ADA, 2015). BGM is an independent variable that was evaluated with 

self-reported responses in the BRFSS dataset. 



12 

 

Diabetes incidence: This is the number of new cases of diabetes occurring within 

a period (National Center for Health Statistics, 2018). 

Diabetes management: This refers to diabetes self-management activities and 

clinical care from health care professionals to prevent and manage diabetes to improve 

the risk factors and adequacy of care (Lutfiyya et al., 2011).  

Diabetes prevalence: This is the actual number of individuals living with diabetes 

during a period or point in time or the frequency of diabetes cases within a defined 

community at a point in time (National Center for Health Statistics, 2018). 

Diabetes self-management: This is the ability of an individual to achieve glycemic 

control due to modified behaviors, including blood glucose testing, physical activities, 

healthy diet, periodic foot, eye exams, and medication adherence (Weller et al., 2017).  

Diabetes self-management education: This is the process of conveying and 

utilizing the knowledge and understanding of skills needed to advance the management 

of diabetes (Boakye et al., 2018). 

Dietary management: This is the regular consumption of healthy food items in 

line with treatment goals. The ADA recommends dietary management to improve and 

maintain glycemic targets and treatment goals (ADA, 2018).  

Eye examination: This refers to the annual eye dilation examination performed by 

health care professionals for retinopathy screening. The American Association of 

Diabetes Educators and the ADA recommend annual dilated eye examinations for 

individuals diagnosed with diabetes to prevent visual impairment and blindness (ADA, 

2018). 
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Foot care: This refers to the regular foot examination to reduce the chances of 

injury or damage that may result in serious complications. The American Association of 

Diabetes Educators and the ADA suggest regular home foot care and periodic foot 

examinations for individuals diagnosed with diabetes (ADA, 2015). 

Glycated hemoglobin (HbA1c) test: This refers to increased HbA1c testing by 

health care professionals to determine the average blood glucose level in 3 or 6 months to 

assess compliance with treatment goals. The HbA1c test is an independent variable that 

was evaluated with self-reported responses in the BRFSS dataset. 

Medication adherence: This is the collaborative engagement of a patient in a 

shared acceptable course of behavior to produce a therapeutic outcome (Senteio & 

Veinot, 2014).  

Physical activity/exercise: This is the amount of time a diabetes individual 

engages in physical activities or recreations other than routine duties. Physical exercise 

means engaging in moderate to vigorous physical activity for 30 or more minutes per day 

for 3–5 days a week. The ADA recommends regular exercise and losing weight to 

balance with treatment goals (ADA, 2015). 

Race: This is a group of people classified by common racial, tribal, national, or 

sociocultural identifications, including American Indians/Alaskan Natives, Asians, 

Blacks / African Americans, Native Hawaiians, or Other Pacific Islanders or Whites 

(National Institutes of Health, 2021). 

Self-perceived health (SPH) status: This is the general perception of health, which 

reflects on the general health, glycemic control, and well-being of respondents by 
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meeting diabetes screening guidelines, reaching diabetes diagnostic and treatment goals 

for optimal diabetes care (Lorem et al., 2020). SPH status is the dependent variable and 

was evaluated by selecting the questions and responses.  

Assumptions 

There are three assumptions associated with my study: 

1. I assumed that respondents had provided accurate survey questions since this is a 

secondary data analysis that contained self-reported responses. To ensure that 

participants provided accurate information in the BRFSS survey, they were 

assured that personal data would be de-identified and kept confidential. 

2. I assumed that the sample accurately represented the population from which it 

was drawn. The BRFSS is a telephone survey of adults in geographical 

stratifications and varying demographics. BRFSS uses data weighting 

methodology to allow additional design and demographic characteristics to make 

sample data representative of the population. 

3. I assumed that respondents were eligible households/persons as determined in the 

BRFSS survey eligibility requirement. 

The eligibility factor is essential in calculating of response, refusal, or non-response rates 

(CDC, 2021). Design weights account for the probability of selection and adjustment of 

non-response bias and non-coverage errors. BRFSS also uses iterative proportional fitting 

(IPF) to adjust for demographic differences among individuals sampled and the 

population they represent (CDC, 2020). IPF incorporates cellular survey data and allows 
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for more demographic characteristics that reflect populations’ sample distribution at state 

and local levels. 

Scope and Delimitations 

First, the scope of this study was limited to evaluating diabetes as one common 

diagnosis without differentiating several types of diabetes. As a secondary dataset, the 

2019 BRFSS data consist of a sample of individuals with known diabetes diagnoses 

without distinguishing type 1 or type 2 diabetes. Since most diabetes cases are type 2 

diabetes, additional research may be needed to examine the relationship between several 

types of diabetes and SPH status. 

Second, the scope of study was limited to adults 18 years and older who 

diagnosed diabetes as reported in the BRFSS dataset. In addition, the sample population 

also consisted of male and female respondents, but there was no differentiation based on 

sex or gender in the study analyses.  

Finally, the scope of this study was limited to the evaluation of two diabetes 

management practices: BGM and HbA1c tests for diabetes management. Other 

recommended diabetes management activities not evaluated in this study include physical 

activity, nutritional plan, medication adherence, foot care, and eye exams. I only focused 

on BGM and HbA1c test and how they relate to SPH status among adults with diabetes in 

the United States. 

Limitations 

The following limitations may be considered in the findings of this study. First, 

the study is a secondary data analysis, which was based on telephone surveys of 
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households. Telephone surveys have the potential for non-coverage errors due to the 

inability to reach some households and individuals, and therefore may not truly represent 

the population. A systemic failure may also exist in the BRFSS survey due to limited 

telephone coverage among young, transient, and low socioeconomic status populations, 

resulting in non-coverage, non-response, or measure (Arizona Department of Health 

Services and Bureau of Tobacco and Chronic Disease, 2017).  

Second, BRFSS data are based on self-reported responses. Self-reported data are 

subjective and depend on the respondent’s perspective, which may differ from objective 

health status assessments, resulting in a bias (CDC, 2020). As a result of the reported 

responses, the study result may not be suitable for generalization to a larger population. 

However, BRFSS uses design weights to adjust for age, race, sex, and other demographic 

variables to reduce non-coverage and non-response biases and errors at state levels. The 

IPF or (raking) is also used to adjust for demographic differences among individuals 

sampled and the population they represent. IPF incorporates cellular survey data and 

allows for more demographic characteristics that reflect the population's sample 

distribution at the state and local levels (CDC, 2020). Third, since the study is a cross-

sectional research approach, it is not suitable for generalization to the larger population.  

Despite the limitations, BRFSS data are dependable, valid, and correspond with 

data based on face-to-face interviews such as National Health Interview Survey and the 

National Health and Nutrition Examination Survey (CDC, 2020). BRFSS survey data 

also enable the identification of associations due to the large sample size and 

representation.  
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Significance of the Study 

The findings of this study may lead to the review and re-designing of the roles of 

health care systems, health care professionals, and patients in the diabetes continuum of 

care. The health care systems may need to implement intervention strategies at all levels 

in the diabetes management process by applying the CCM. Furthermore, intervention 

strategies for diabetes management practices may advance the CCM’s objectives of 

bridging the knowledge gap (Kadu & Stolee, 2015) and directing health care systems 

modifications to achieve sustained improvement and outcomes in diabetes care 

(Stellefson et al., 2013). 

Social Change 

The association between BGM, HbA1c tests, and SPH status is unknown among 

adults diagnosed with the disease in the United States. This study adds to the body of 

knowledge by evaluating this association. Successful diabetes management, including 

BGM and HbA1c tests, can improve glycemic control, health status, and quality of life 

through modified behaviors. Diabetes self-management leads to managing the disease 

daily, access to health care, and provider interactions. Thus, ineffective glycemic control 

may be associated with behavioral risks, including irregular BGM and insufficient 

HbA1c test, sedentary lifestyles, unhealthy diet, and disparities to access to healthcare. 

These behavioral risk and socioeconomic factors can exacerbate diabetes complications, 

increase individuals’ burden, and negatively affect self-perception of health status. 

Adequate understanding of diabetes management practices and resources will 

help develop effective strategies to improve BGM and HbA1c tests to enhance the quality 
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of life and achieve optimal health status. Diabetes management, whether it is self-care or 

clinical care, is essential to achieve and maintain optimal glycemic control and improve 

health and quality of life. Positive social change can be achieved by improving BGM and 

HbA1c tests and SPH status. The improvement could reduce mortality rates, the severity 

of disease complications, and economic burden regardless of gender, race/ethnicity, 

education, or poverty level. 

Summary and Transition 

Though diabetes is a common disease in the United States (HealthyPeople2020, 

2018), few studies have focused on the association between BGM and HbA1c tests and 

SPH status among adults diagnosed with the disease in the United States. In this research, 

I used a quantitative and cross-sectional method to explore the association between BGM 

and HbA1c tests and SPH status by evaluating the selected variables in the BRFSS 

datasets. I utilized the CCM to understand the environment and social circumstances 

necessary to implement diabetes management programs. In Chapter 2, I will discuss the 

literature relevant to the study topic. Chapter 3 will discuss the research methods, 

including the population of interest, sampling procedure, data collection method, 

operationalization of constructs, instruments, and data analyses. 
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Chapter 2: Literature Review 

Diabetes is a chronic disease with debilitating complications and a significant 

economic burden. The number of individuals with diabetes in the United States was 34.2 

million in 2018 and is projected to double or triple by 2050 (ADA, 2018). Diabetes 

management, including BGM, HbA1c tests, diet, exercise, foot care, eye exams, and 

medications, are reported as fundamental elements and recommended components of 

diabetes care. However, it is unknown how BGM and HbA1c tests are associated with 

SPH status among adults in the United States. The lack of research on the association 

between BGM and HbA1c tests and SPH status are potential gaps evaluated in this study. 

Additionally, I explored the impact of race on the association between BGM and SPH 

status. The purpose of my study was to evaluate whether BGM and HbA1c tests are 

associated with SPH status among adults diagnosed with diabetes in the United States 

and whether race modifies the association between blood glucose health and SPH status.  

Literature Search Strategy 

I explored online literature databases in the health sciences and multidisciplinary 

fields to search and locate relevant literature. The search for past literature includes, but is 

not limited to, ProQuest Central, EBSCOhost, Dissertations and Theses at Walden 

University, CINAHL Plus with Full Text, Academic Search Complete, MEDLINE with 

Full Text, and APA PsycINFO. I also searched for peer-reviewed journals, dissertations, 

Sage journals, articles, and fact sheets with Google Scholar, Google, the CDC, the WHO, 

ADA, American Association of Diabetes Educators, and health publications. The Walden 

Library was my primary resource for databases for the literature review. I limited most of 
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my search to recent materials from 2016 to 2021, but I also used older articles that were 

pertinent to my study.  

I also focused on the following terms, which were searched individually or with 

combined options: self-perceived health (SPH) status, blood glucose monitoring (BGM), 

glycated hemoglobin test (Hba1c test), diabetes self-management or self-care, diabetes 

care by healthcare professionals, self-diabetes management, clinical diabetes 

care/management, physical activity or exercise, dietary or nutrition management, 

medical adherence or compliance, footcare or foot examination, access to care or health 

care or healthcare systems, diabetes chronic care model, research designs and self-

management of diabetes, health literacy, and family support system. Search field 

functions, such as publication date, full text, subject type, and databases, were applied to 

obtain more specific articles.  

The literature review produced several qualitative, quantitative, and mixed 

research approaches that influenced diabetes management. Previous studies show that 

diabetes self-management requires BGM, HbA1c tests, dietary management, physical 

activities, and medication adherence. It also showed that well-managed diabetes might 

reduce complications and improve outcomes and overall quality of life. However, it is 

unclear in the literature review whether there are associations between BGM and HbA1c 

tests and self-perceived status among adults with diabetes in the United States. 

Theoretical Foundation 

The theoretical perspective used in this study is the CCM, which Wagner 

developed in 1998 to improve and guide the interactions between health care system 
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functions and chronic disease management (Si et al., 2008). CCM was derived from 

reviews and synthesis of interventions in various settings across multiple chronic disease 

conditions and health care systems (Bustamente et al., 2018). The components of CCM 

include self-management support, delivery system design, decision, and clinical 

information system (Si et al., 2008; see Figure 1). 

Figure 1 

 

Components of Chronic Care Model 

 

Note. Adapted from “Chronic Disease Management: What Will it Take to Improve Care 

for Chronic Illness?” by E. H. Wagner, 1998, Effective Clinical Practice, 1, p. 3.  

CCM’s objective is to advance an integrated care plan that eliminates disease 

management fragmentations while improving health outcomes (Stellefson et al., 

2013). Since its development, CCM has been widely used in health care settings to 
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improve diabetes management and health care system functions (Si et al., 2008). Diabetes 

management needs a health care system and care model based on structure, patient-

centered, and integrated stakeholders in diabetes care (Kadu & Stolee, 2015). The CCM 

framework provides the foundation to evaluate the association between the adequacies of 

diabetes management and clinical diabetes management and health status.  

The self-management support construct emphasizes the importance of the 

patient’s engagement in managing their care, like the diabetes management variable’s 

objective evaluated in this study. CCM allows patients to help make informed decisions 

concerning the care of their health condition (Blumental et al., 2016). To perform self-

care responsibility, people with diabetes need to have the ability and skills to engage in 

modified behaviors, including BGM, glucose hemoglobin testing, regular exercise, and a 

healthy diet to achieve diabetes control and optimal health outcomes. The construct meets 

the goals of diabetes self-management education, which enhances the knowledge and 

abilities of people living with diabetes to modify behaviors to reduce the complications of 

diabetes, improve health outcomes and quality of life. Effective diabetes self-

management facilitates how individuals cope with the challenges to maintain glycemic 

control and improve quality of life. Diabetes self-management also requires that 

individuals engage in activities that promote and improve health, such as provider-to-

patient interactions. The self-management support construct informed the evaluation of 

the impact of BGM on SPH status among adults living with diabetes in the United States. 

The health care system construct provides guidance on program planning that 

involves measurable goals for better chronic disease outcomes. The health care system 
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construct helps establish diabetes management training programs to help identify 

individuals at risk of developing complications and improve clinical and behavioral 

outcomes (Stellefson et al., 2013). Reforming the health care system to improve the 

health care model for diabetic patients is essential to diabetes management (Molayaghobi 

et al., 2019). According to the ADA (2019), CCM supports the need to redefine the 

health care delivery team’s roles and empower patient self-management of diabetes. 

Health care professionals’ evidence-based diabetes research and care protocols, clinical 

services, and educational practices have improved outcomes that benefit diabetes patients 

(Stellefson et al., 2013). Further, the CCM, with a specific focus on diabetes, has been 

effective in several health care settings in the United States compared to other translated 

evidence models (Blumenthal et al., 2016). The health care system constructs guided the 

evaluation of the impact of HbA1c testing on SPH status among adults living with 

diabetes. 

The strengths of CCM include evidence-based tools and synthesis of system 

changes to guide quality improvement in chronic disease management, adequate health 

care delivery system, and facilitation of self-management of care. The CCM has 

improved the quality of care of patients and populations while controlling for cost and 

allocation of resources (Kirsh & Aron, 2016). The limitation is that CCM is new in the 

health care system, implemented since 2001, compared to other conceptual models used 

and evaluated for decades. In the future, the impact of chronic illness management such 

as diabetes on health care and medical costs may motivate health care systems to apply 

CCM constructs to improve diabetes patient care and outcomes.  
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I selected the CCM to guide my study approach in addressing my research 

questions and study variables. The primary goals of diabetes management are to ensure 

glycemic control and improve health-related quality of life-related to the CCM elements. 

The CCM elements focus on enabling diabetes self-management, improving clinical 

diabetes management, and promoting health status (Davy et al., 2015). Evaluating the 

research variables, BGM, HbA1c test, and SPH status may enable health care providers 

and health care systems to formulate strategic interventions to improve diabetes 

management among adults in the United States. The theoretical model and selected 

constructs guided the investigation of the associations between BGM, HbA1c test, and 

SPH status to improve self-care and preventive actions for individuals at risk for diabetes 

and its complications. 

Literature Review 

In this section, I review the literature on diabetes management and SPH status. 

Diabetes management is reported as the fundamental element of diabetes care. However, 

how BGM and HbA1c tests affect SPH status among adults in the United States is 

unknown. The literature review includes diabetes self-management, health care systems, 

diabetes self-management education, BGM, HbA1c tests, physical activity, dietary 

management, medication adherence, foot care, and eye exams. I selected these topics 

because, despite the increasing prevalence and complications of diabetes, previous 

research has not explored the association between BGM, HbA1c tests, and SPH status 

among adults in the United States. 
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SPH Status  

Diabetes plays a significant role in the way individuals with the disease perceive 

their health status and general well-being. Diabetes is detrimental to a patient’s overall 

health, resulting in a poor perception of health status compared to the general population. 

Given the increasing risk and burden of diabetes, there should be measures to promote 

awareness of diabetes risk factors to avoid misperception or underestimation of the 

disease (Kowall et al., 2017). An individuals’ perception of general health is a strong 

prediction of morbidity and mortality, even after controlling for age, gender, and 

socioeconomic status (Mwinnyaa et al., 2018).  

The primary goal of Healthy People 2020 is to decrease the prevalence and 

burden of diabetes and improve health-related quality of life for individuals with diabetes 

(Milo & Connelly, 2018). Therefore, understanding patients’ SPH status relating to 

diabetes is vital in achieving and maintaining glycemic control and enabling health care 

providers to design intervention programs to improve outcomes. SPH is widely used in 

the public health field to mitigate the prevalence of chronic diseases and health-related 

risk factors as a subjective health status assessment. SPH status is also used to measure 

individual and population health when objective health measurements are unavailable. 

SPH reflects the underlying disease burden and, therefore, may predict mortality (Lorem 

et al., 2020).  

SPH is consistent with objective health status and can be used to measure health 

status in the general population and is a predictor of mortality and morbidity of various 

health conditions. SPH is a viable forecaster of overall physical health because it can 
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capture other elements of poor health that would otherwise be undetected through 

biomedical or clinical procedures (Mwinnyaa et al., 2018). SPH can be used as an 

assessment tool to prevent chronic health conditions, including diabetes, among high-risk 

populations (Yang et al., 2018). Additionally, the association between perceptions of risk 

diabetes to actual risk differs significantly by race, affecting diabetes prevalence and 

outcome (Yang et al., 2018). SPH is also associated with age, gender, and educational 

level, which I explore later in this review (Kowall et al., 2017). The recognition and 

understanding of how race and ethnicity impact individuals’ perceptions of diabetes risk 

will enable personalized intervention strategies. There are some health problems that 

clinical assessments cannot diagnose, hence the WHO recommendations to use SPH to 

assess individuals’ general health (Mwinnyaa et al., 2018).  

The Impact of Age 

Older adults represent the fastest-growing diabetes population and have become a 

rising public health burden (Kalyani et al., 2013). As life expectancy increases, the 

population of older people also increases, though aging is one of the risk factors of 

diabetes and its complications (Chia et al., 2018). Evidence shows that older people tend 

to decline in glucose tolerance due to increased sedentary lifestyles and less physical 

activity (Kirkman et al., 2012). The CDC projects that the prevalence of diabetes will 

double in the next two decades due to the aging population. Diabetes is associated with 

an increased risk of adverse health conditions affecting decisions whether glycemic 

control would be beneficial or not among older adults diagnosed with the disease 

(Kirkman et al., 2010).  
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Additionally, SPH status inversely correlates with age (Bonner et al., 2017). As a 

predictor of mortality and morbidity, SPH status influences the demands and utilization 

of health services, providing vital information to meet the changing needs of the aging 

population. Further, the absence of chronic conditions such as diabetes is predictive of 

good self-reported health in the 65-age group and above, and the absence of chronic 

health conditions in the younger age group has demonstrated the strongest association 

with self-perceived good health. The subjective health of the population decreases with 

age, which is consistent with existing knowledge that age was a risk factor for negative 

SPH (Wu et al., 2013). Older people, like younger adults, would benefit from a glycemic 

goal of less than 7% of glycated glucose value to prevent diabetes complications (Kalyani 

& Egan, 2013; Kirkman et al., 2012). Nevertheless, the ADA and the American 

Geriatrics Society recommend that a patient-centered approach based on health status is 

more relevant for older adults with diabetes.  

The Impact of Race 

The measurement of glucose is critical to effective diabetes management and 

treatment. BGM has improved glycemic control, health status, and quality of life among 

diabetes patients (Danne et al., 2017). Glycated glucose level is regarded as the gold 

standard in the assessment of glycemic control, and the values are associated with the 

complications of diabetes. However, the test cannot detect hypoglycemia or 

hyperglycemia daily (Danne et al., 2017). Glycated glucose values need to be used in 

considerations with other criteria for the screening and diagnosing of diabetes (Herman & 

Cohen, 2012). Regular BGM personalizes diabetes management and provides immediate 
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blood glucose values for hypoglycemia alarms and trends, thereby reducing the risk of 

hypoglycemic events (Janapala, 2019). However, both glucose measurement methods 

help maintain glycemic control, keep the blood levels normal, and prevent complications 

of diabetes such as cardiovascular disease, nephrology, retinopathy, and amputation of 

extremities. 

Evidence suggests that variations of HbA1c levels among race groups might 

affect the diagnose of diabetes in all ethnic populations. Though some biological 

conditions may affect the interpretation and use of HbA1c levels, disparities in access to 

healthcare and quality of diabetes care account for significant variations among race 

groups and populations (Cavagnolli et al., 2017). Absolute glycated glucose values were 

higher in Black (0.26%), Asian (0.24%), and Latino (0.08) persons when compared to 

White individuals. Factors other than blood glucose levels, glycemic control, and access 

to health care or quality of diabetes care might account for the differences in glycated 

glucose levels for the ethnic groups and populations (Cavagnolli et al., 2017). Though it 

is known that glycated glucose levels are lower in Whites than other ethnic groups, 

ethnicity does not modify the association between glycated glucose levels and diabetes 

complications among all populations (Cavagnolli et al., 2017). However, it is still 

unknown how the difference in glycated glucose levels of ethnic groups could impact the 

diagnosis, monitoring, and treatment of individuals with diabetes, warranting the need to 

understand the variations in glycated glucose levels due to race to improve the clinical 

use and management.  
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Differences in SPH status based on race have been reported in several patient 

populations. Thomas et al. (2010) suggested that Blacks were likely to report a poor SPH 

status than whites (15% versus 11%; OR = 1.88; p < .001). A post-high school education 

increased the odds of rating poor SPH among blacks (OR = 1.86; 95% confidence 

interval [CI] (1.07. 3.24), p = .3), though education was not related to SPH in Whites. 

The authors also noted that SPH status correlated closely with objective clinical health 

status among Whites than Blacks. The study's findings agreed with existing literature 

showing that poor SPH correlated more with poor clinical health status and mortality in 

Whites than Blacks. Thomas et al. (2010) suggested that pessimistic views on health by 

Blacks adversely impact expected outcomes from clinical management. In addition, 

diabetes screening, prevention, and healthcare services are low among Blacks than 

Whites. The authors also suggested that race/ethnicity is essential for understanding 

disparities in clinical care and designing culturally sensitive interventions to address 

racial health disparities in diabetes. The study by (Thomas et al., 2010) was a cross-

sectional study of diabetes patients and cannot be generalized to a healthy population. 

Another limitation was a low representation of Blacks and other ethnic groups than 

Whites in the sample size. Bombak and Bruce (2012) stated that it is important to 

understand the role race plays in how individuals rate their health status to allow for a 

more dependable cross-ethnic comparison and understanding of health disparities to 

enable culturally-tailored intervention programs. It is vital to understand how ethnicity 

and cultures influence the perception of health when evaluating health disparities within 

ethnic groups,  
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The Impact of Gender 

Gender-related differences affect the incidence, prevalence, risk factors, and 

treatment of many diseases, including diabetes (Mauvais-Jarvis, 2017). Kautzky-Willer et 

al. (2015) noted that women are at a higher risk of low blood glucose levels than men, 

aligning with previous findings. The differences in glycemic control were suggested to 

occur because of dissimilarities in body fat distribution and hormones affecting glucose 

metabolism in women. Women tend to have lower skeletal muscle and higher fatty 

tissues and other biochemical contents than men of the same age and physical health. 

These differences have predisposed women to insulin resistance affecting glycemic 

control (Mauvais-Jarvis, 2017). Understanding gender-related differences are important 

in selecting an appropriate intervention plan for diabetes patients. Kautzky-Willer, Kosi, 

and Mihalievic (2015) found that although women weigh less, their body mass index and 

insulin dose are higher compared to men (BMI< 28kg/m2, p<0.001; BMI> 28kg/m2, 

p=0.002). The authors also found that HbA1c levels of (<7%) tend to be lower in men 

than women for patients who received insulin treatment from baseline (33% of men vs. 

26.5% of women; p < 0.001), and that women are more likely than men to have lower 

blood glucose than normal (OR 1.80; 95% CI 1.08, 3.00; p = 0.02). Regular BGM in 

women will improve glycemic control and prevent diabetes complications (Kautzky-

Willer et al., 2015). 

Choe, Kim, and Cho (2018) also suggested that men are more likely than women 

to reach glycemic goals underscoring the need for a gender-specific approach in diabetes 

management. Therefore, there is a need to monitor diabetes women more closely due to 
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gender differences and vulnerabilities in maintaining glycemic control. This 

consideration is important as people with diabetes are found to have different disease 

outcomes. The study by Choe, Kim, and Cho (2018) was a retrospective cohort, subject 

to the loss of participants. However, the study's findings may be relevant to healthcare 

professionals due to the large sample size. 

Another gender difference affecting blood glucose levels is that diabetes 

management and treatment are not gender-specific, resulting in differences in treatment 

responses, risk factors, and outcomes. Arnetz et al. (2014) noted that women are less 

likely to meet HbA1c targets than men despite having a better diet and practicing regular 

BGM. The authors shared the argument with Kautzky-Willer et al. (2015) that gender 

differences in diabetes management and responses are based on biological and socio- 

physiological factors, including BMI, hormonal changes, and lifestyles. Furthermore, 

men are more likely to reach glycemic goals than women, but they are more likely to 

have excessive blood glucose levels and be hospitalized with diabetes-related conditions 

(Arnetz et al., 2014). 

Glucose metabolic disorders are associated with increased mortality, diminished 

quality of life, and productivity (Kautzky-Willer et al., 2015). In the study to assess 

gender differences in mortality and morbidity in diabetes patients, Krag et al. (2016) 

noted that in routine diabetes management, women had reduced mortality and diabetes-

related outcome than men. In gender-related diabetes behaviors, women tend to report 

negative SPH status, utilize healthcare more, diet but exercise less than men. However, 

gender differences in diabetes behavior and disease outcome do not impact the benefits of 
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diabetes interventions for all genders. While Women implement disease management 

plans efficiently, which might impact outcomes, men are challenged by daily 

considerations and behavioral changes due to diabetes. Krag et al. (2016) study is a post 

hoc study with observational findings, but the result is generalizable to a larger diabetes 

population.  

The Role of Education 

BGM plays a vital role in keeping glucose levels within target ranges and in 

reducing diabetes complications. HbA1c tests provide a sense of glycemic control within 

two to three months. Contrarily, BGM requires keeping track of glucose results, date and 

time, medications and doses, and other treatment plans and goals. Self-diabetes 

management requires individuals with diabetes to have the knowledge and skills to 

understand their routines and responsibilities in their diabetes care (Weinstock et al., 

2021). 

Diabetes education enables patients to understand their blood glucose values and 

adjust food and medication intake to control glucose levels (Kumah-Crystal & Mulvaney, 

2013). Regular blood glucose values influence treatment plans suitable for the individual 

patient. Psychosocial factors, including stress, anxiety, and perceived susceptibility over 

glycemic variabilities, may result in negative self-perception of health. The authors 

suggested improving education and skills to support patients with diabetes in BGM to 

facilitate self and clinical diabetes care. 

Diabetes also impacts how individuals with the disease perceive their health 

status. Therefore, understanding a patient's SPH status is vital to achieving glycemic 
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control, improving disease outcomes, and improving quality of life. SPH status is not 

only a measure of population health, a predictor of risk factors of mortality and 

healthcare utilization; it is an integral part of general health and quality of life (Kartal & 

Inci, 2011). Evidence shows that increased education and higher income are indicators of 

good health. On the contrary, low education, age, and gender income are associated with 

poor health and a negative perception of quality of life.  

HbA1c test is critical in diabetes management as it is a reliable measure of 

glycemic control and health status for diabetes patients. Importantly, glycemic control 

values correlate with the patient’s perception of health, and the information is vital to 

design intervention plans and treatment (Kartal & Inci, 2011). The authors suggested a 

statistically significant gender difference between good and poor SPH status, females, 

and males (good: 59.3 vs. 56.9, poor: 40.7 vs. 41.2). Also, education and age showed 

significant differences between good and poor SPH status. No education (good: 34%, 

poor 67%), high/college education (good: 81% and poor: 20%. Age <50 (good: 81%, 

poor: 19%). Age > 50 (good: 48%, poor: 53%). Toci et al. (2015) suggested that 

socioeconomic factors impact health status, and there is a correlation between SPH and 

self-reported morbidity among older adults. Low education, poverty, and chronic health 

conditions are common among vulnerable populations and may impact how SPH is 

reported in the group. 

Evidence also shows that chronic diseases such as diabetes negatively impact 

patients’ health, making them report poor SPH compared to the general population. 

Individuals diagnosed with diabetes have a low perception of quality of life and health 
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status compared to those with no diagnosis of diabetes (Kartal & Inci, 2011). Though 

self-perception of health is subjective, it has become a valuable public health tool to 

assess an individual and a community's health status and quality of life (Cite). SPH status 

also enables healthcare professionals to devise intervention and treatment plans to 

mitigate complications, improve health outcomes and quality of life. Though 

demographic factors, including race, age, gender, and education, were presented as 

confounding variables in the study, the relationships between the demographics and SPH 

status were explored in the literature review section. 

The practice of diabetes self-management activities requires acquiring knowledge 

and abilities to engage in appropriate behaviors to optimize health outcomes. McCleary 

and Jones (2011) suggested that the knowledge of a diabetes patient and the level of 

health literacy should be considered to facilitate successful management of the disease. 

Programs designed to improve self-management activities should be developed with 

people who use them and are sensitive to cultural preferences. The researcher 

recommended that further research focus on culturally sensitive strategies to enhance 

health literacy and diabetes self-management practices to improve health outcomes. 

Given the increasing prevalence of diabetes and the severity of the complications among 

minority groups and the general population, it is essential to incorporate tailored cultural 

strategies in diabetes self-management programs to promote individuals' ability to access 

and utilize diabetes-care information. Overall, diabetes self-management education and 

health literacy directly impact diabetes and related outcomes and costs. The researchers' 
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central issue is that diabetes education and patients’ willingness are essential to 

improving outcomes and life quality.  

The Impact of Poverty Level 

Several studies have shown that diabetes disproportionately affects vulnerable 

populations, including low-income groups, racial and ethnic communities. Poverty is one 

of the constructs of socioeconomic status, a predictor of the incidence and prevalence of 

many disease conditions, including diabetes. Socioeconomic status is associated with 

access to healthcare, healthy food, and environmental services (Hill-Briggs, 2021). 

Economic status is often measured by an individual's income, household, or community, 

and individuals with low-income experience more diabetes complications and mortality. 

Hill-Briggs (2021) noted a widening disparity in diabetes prevalence associated with 

income. Low income was associated with higher levels of HbA1c and an increased risk 

of diabetes complications. Compared with high-income people, low-income individuals 

are less likely to be insured. They may lack healthcare access, impacting their ability to 

receive diabetes care such as BGM and HbA1c tests. Poverty may also result in a 

diabetes individual reducing or delaying their medications due to cost. 

Adequate understanding of SPH determinants could provide essential information 

to health promotion programs (Ian Andrew, 2017). Social causation models explain that 

persons in lower socioeconomic status strata are subject to poor housing, poor nutrition, 

inadequate education, and access to medical services that trigger poorer health outcomes. 

Bonner et al. (2017) noted that individuals aged 65 and above, and in the highest income 

bracket ($80,000), were 1.94 times more likely to report good health than those in the 
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same age group with low income. Wu et al. (2013) noted that individuals with higher 

income are more optimistic about their health due to indulgence in healthy lifestyles and 

behaviors than individuals with low income, associated with poor SPH. Bonner et al. 

(2017) study a cross-sectional design that focuses on associations and not causation. The 

study was also not representative of the population as some communities and groups of 

individuals were excluded. 

Although SPH is lauded as a good predictor of health status, mortality, and 

morbidity, it is considered an inferior indicator of population health when compared to 

objective health measures such as clinical diagnoses and identifications. It is essential to 

understand the inequities in SPH and the factors contributing to it. The study may add to 

the existing literature by focusing specifically on demographic characteristics and 

socioeconomics and how the factors impact diabetes patients with SPH status. 

Health Care System 

No single intervention plan is appropriate for all individuals with diabetes. That 

means that diabetes patients should access healthcare systems and treatment plans to 

achieve optimal glucose levels, including self-monitoring of blood glucose, self-

management training and resources, laboratory evaluations, and medical dietary therapy. 

Diabetes self-management education and skills are needed to enable individuals with 

diabetes to access appropriate medical care to prevent diabetes complications, achieve 

optimal glucose control, and reduce the disease's economic burden (AMA, 2012). 

Though diabetes self-management is critical to maintaining glycemic control in 

individuals, access to proper medications, equipment, and supplies should be available to 
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enable patients to comply with treatment and therapy goals in their daily lives. Healthcare 

professionals should also be aware of the diversity in the manifestation and impacts of 

diabetes upon patients and tailor treatment plans to individual patients (AMA, 2012). The 

high cost of diabetes in terms of economic burden and complications underscores the 

need to manage the disease properly.  

As the cornerstone of treatment, diabetes management can prevent complications 

and reduce direct medical costs. Ferdinand and Nasser (2015) noted that racial and ethnic 

inequalities in diabetes care and hospitalization rate make healthcare delivery and the 

outcome more complicated, often explaining the high diabetes complications in minority 

communities. Ferdinand and Nasser (2015) suggested that reducing healthcare disparities 

should include patient satisfaction surveys and cultural competency assessments. 

However, broader intervention programs and approaches are required to improve diabetes 

outcomes and promote healthy behaviors among patients and communities.  

Contrary to the perception that the high cost of health impedes healthcare access, 

Nicklett et al. (2017) argued that access-related barriers were not associated with worse 

diabetes management. In the cross-sectional study to evaluate the association between 

healthcare access and diabetes management, the authors found that other than copay 

expenses with glycated glucose testing, no other access-related factors were significantly 

associated with diabetes management (-0.86 (0.38) *, [-1.61, -0.11]. Titus and Kataoka-

Yahiro (2019) disagreed with the findings of Nicklett et al. (2017), noting that the 

inability to eat healthy food and lack of access to daily exercise was access to healthcare 

barriers among low-income Hispanics. However, Titus and Kataoka-Yahiro (2019) 
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recommended that future studies examine if Hispanics with access to care control diets 

and physical activities better.  

According to the CDC (2017), evidence-based behavioral programs, including 

dietary management, physical activity, and weight loss, can potentially delay or prevent 

type 2 diabetes in individuals with prediabetes. The underserved communities report 

higher utilization of emergency and home health visits than individuals with easy access 

to hospitals, transportation services, and the ability to pay for out-of-pocket expenses. 

The study's limitation is the lack of randomization of samples and accurate representation 

of the underserved health care beneficiaries with diabetes. The research is essential for 

policy planning and intervention programs to improve the future care of individuals with 

diabetes who may lack access to health care.  

BGM and HbA1c Test  

The American Association of Diabetes Educators and the ADA recommended 

that individuals with diabetes engage in regular BGM for effective self-care and optimal 

outcomes (ADA, 2015). Continuous blood glucose testing provides glucose levels and 

trends that allow users to prevent and treat hypoglycemia sooner. However, few studies 

identified issues with the accuracy and malfunctions of glucose monitoring devices.  

Diabetes self-management is fundamental to achieving optimal health outcomes 

and requires BGM, HbA1c test, dietary management, physical activities, and adherence 

to medication regimens. However, differences in observed outcomes may include 

race/ethnicity and disparities in access to healthcare systems. Raffle et al. (2012) 

conducted a study to assess the factors contributing to effective diabetes self-management 
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behaviors in the Appalachian region, as evidenced by regular BGM. Based on their 

findings (F [8, 3630] = 2.57, p<.01), the authors suggested that for successful self-

management to be achieved, individuals with diabetes should be aware and understand 

behaviors that need to be incorporated into their daily lives and activities. A successful 

diabetes self-management goal is to optimize glycemic control, thereby reducing 

complications and disease burden. The authors also found that the financial 

circumstances do not impede successful diabetes self-management as measured by BGM 

in the Appalachian region. 

Physical Activity  

Physical activity as a construct of diabetes management is the engagement in 

physical activities or recreations other than regular job duties. Daily physical activity is 

an essential part of the self-management of diabetes, along with diet and medications in 

the prevention and management of type 2 diabetes. Unfortunately, many individuals with 

the disease find it challenging to be regularly active (Colberg et al., 2016). Evidence 

shows that active engagement in physical activities may improve glycemic control, 

reduce diabetes complications, and improve life quality. Both moderate and intense 

physical activities have been shown to reduce the risk of developing T2D and improve 

quality of life. Moderate to vigorous exercise may reduce diabetes risk by up to 46%, 

compared with diet and exercise at 42%, and diet alone at 31% (Colberg et al., 2016). 

Engaging in structured physical exercises is vital for glycemic control, reducing 

diabetes complications, and the overall health of individuals with diabetes. However, 

physical activity regimen should be tailored to the individuals and diabetes type (Colberg 
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et al., 2016). Adults with diabetes need to perform regular aerobic and resistance 

exercises for optimal glycemic control and health outcomes. Physical activity and dietary 

management interventions reduce diabetes and body weight while improving 

cardiovascular and metabolic functions. Adults with diabetes are encouraged to indulge 

in 150 minutes or moderate to intense physical activity at least three days every week. It 

is recommended that a careful evaluation of an individual's medical and physical history 

and other factors be considered in determining the appropriate level of physical exercises 

to engage in or avoid (Colberg et al., 2016). 

Dietary Management 

Evidence shows that reducing fat and caloric amounts in diet can significantly 

lower the body mass, resulting in weight loss and improved diabetes outcomes. The 

dietary goal for adults with diabetes is to improve blood glucose levels, reduce body 

weight, and improve cardiovascular risk factors. An adequate nutritional regimen for 

diabetes should consider the culture, socioeconomic environment, and comorbidities, 

among other factors (Evert, 2019). According to the ADA, the dietary goal for 

individuals with diabetes should be centered on improving and maintaining glycemic 

targets, achieving weight management goals, and improving cardiovascular risk factors in 

line with customized treatment goals. ADA also recommends that medical nutrition 

therapy be dynamic with changes in health status, life stages, other treatment goals, 

including medication and physical activity (Evert et al., 2019).  

Many individuals with diabetes continue to experience challenges with meeting 

treatment plans and goals despite advances in diabetes care, including effective 



41 

 

medications and delivery devices, blood sugar monitoring, and measuring devices. The 

challenges range from individual needs and situations, lack of skills and resources, and 

the healthcare system where diabetes patients receive care and services. Peyrot et al. 

(2018) noted that diabetes self-management requires daily decisions regarding diet, 

physical activity, BGM, foot examinations, and medication use. Given the 

disproportionality of individuals with diabetes in minority communities and the 

disparities in healthcare access, the authors found that, across ethnic groups, the desire to 

improve self-management was higher for healthy dietary management (73%) than 

physical exercise (69%), medication adherence (46%), and BGM at 46%. The overall 

score of healthy eating and physical activities was higher among Chinese and Hispanic 

Americans than non-Hispanic Whites and African Americans. Across all ethnic groups, 

self-management efforts were highest in medication use, healthy dietary management, 

foot care, intermediate blood sugar monitoring, and lowest in physical activities. Peyrot 

et al. (2018) concluded that healthcare professionals should use patient-oriented 

approaches and consider ethnicity in tailoring self-management support. The study is an 

effort to evaluate and improve self-management behaviors across ethnic groups in the 

US. The study's limitation is that it is based on self-reported data, and the samples may 

not represent the ethnic communities from which it was drawn. 

Medication Adherence 

Medication adherence is the collaborative engagement in a shared acceptable 

course of behavior to produce a therapeutic outcome (Senteio & Veinot, 2014). Despite 

effective medications and delivery devices, BGM and meeting treatment goals continue 
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to pose serious challenges for many people with diabetes. The CDC recommends that 

individuals with diabetes indulge in healthy dietary management and moderate physical 

activities while taking insulin or other medications. Minority groups report lower 

medication adherence rates to diabetes management due to a range of factors, including 

but not limited to personal, economic, social, and cultural barriers (McElfish et al., 2018). 

The researchers conducted a study with 40 Pacific Islanders and found that the 

Marshallese encounter sociocultural barriers, including financial difficulties, lack of 

diabetes disease management, cultural practices that influence medication adherence. 40 

to 70% of the study participants reported difficulty paying for medications and other cost-

related non-adherence, which showed cost-related barriers as significant for diabetes 

patients. However, while about 70% of the participants reported difficulty with 

medication payments and cost-related non-adherence, only 25% requested low-cost 

medications. The findings were consistent with the body of knowledge that shows the 

importance of access to healthcare for diabetes patients to achieve medication adherence 

among minority communities.  

Also, Patel et al. (2018) noted that financial burden is a significant concern for 

individuals engaged in self-management of diabetes. The authors suggested that 

healthcare systems' focus on price transparency and lowering insurance costs had 

diverted attention and intervention to address cost-related issues to improve medication 

adherence. Furthermore, Patel et al. (2018) also argued that financial barrier is a 

significant deterrent to medication adherence, which manifests in dosage reduction, 

frequency, and delays in filling prescriptions. These cost-related management behaviors 



43 

 

result in worse glycemic control, declining functioning, and increased hospitalization 

rates. 

Evidence-based and measurable interventions are needed to address the broader 

financial challenges adults with diabetes experience. Despite Medicaid expansion and 

health insurance reform efforts, minority populations, including African Americans, have 

continued to experience diabetes management challenges and access to care (Glenn et al., 

2020). The authors noted that African Americans are more likely to abandon or delay 

seeking medical care and services due to cost, resulting in poor health outcomes. African 

Americans are also less likely to comply with diabetes medication and treatment plans 

and, therefore, experience worse health outcomes more quickly (Senteio & Veinot, 

2014). 

Other compounding difficulties in diabetes management and medication 

adherence include transportation and competing family priorities to utilize healthcare 

services and the lack of access to diabetes preventive care and services. Glenn et al. 

(2020) argued that the high rate of poorly controlled diabetes among minority groups 

reflects disparities. Moreover, that active participation in healthcare services would lead 

to better outcomes and reduced overall healthcare costs. Sommers, Maylene, Blandonet 

al. (2017) argued that the expansion of healthcare coverage has led to an increase in 

accessibility and affordability (p<0.05) and quality (p<0.10), which has translated into 

reduced cost-related delays in both care and medication use. However, the expansion of 

coverage has also increased the difficulty of obtaining visits with specialists. Coverage 

expansion regarding utilization and preventive care increased in glucose screening (25%), 
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cholesterol monitoring, and self-reported health-related diabetes management. There 

were also significant reductions in emergency visits (28%), but no significant changes 

were noted with hospitalization and out-of-pocket expenses among high-risk patients 

with diabetes. 

In 2018, Bustamente et al. used a cross-national sample of older adults to examine 

the relationship between access to healthcare, the healthcare system, and diabetes self-

management activities in LA and CDMX. The authors found that social support is a 

statistically significant predictor of improved diabetes self-management (37%–51%, p < 

0.05), especially in the context of treatment, testing, and access to care. The research 

supported existing findings that the limited health care system and access represent a 

barrier to diabetes self-management. According to the CCM framework, differences in 

accessing healthcare systems will impact managing diabetes conditions (Bustamente et 

al., 2018). Vaccaro and Huffman (2012) also observed that Mexican and African 

Americans tend to have limited access and utilization of quality health care, even when 

controlling for insurance and income status. The authors stated that it is essential for 

individuals with diabetes to acquire adequate diabetes self-management skills to lower 

diabetes-related complications.  

Individuals without healthcare coverage may not be receiving enough guidance 

and advice necessary to manage their diabetes regarding glycemic control, dietary intake, 

weight management, foot and eye care. To attain and maintain optimal diabetes health 

outcomes, individuals must engage in self-management behaviors, such as a healthy diet, 

regular physical activities, BGM, medication adherence, and foot care. Optimizing these 
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behaviors in adults with diabetes may improve outcomes and reduce the risk of disease-

related complications (Smalls et al., 2014). The diabetes self-care was assessed with other 

items, including diet, physical activities, BGM, medication adherence, and foot care. 

These authors found that social support (r = 0.31, p < 0.001) and access to healthy food 

(r = −0.20, p = 0.001) were significantly associated with diabetes self-care and should be 

considered in future intervention plans.  

Foot Care  

Many endocrinologists consider foot care as paramount for diabetes care, but 

most people with diabetes do not practice adequate self-footcare. According to the 

National Institute of Health and Clinical Excellence (NICE) guidance, individuals with 

diabetes and their health care professionals should have a regular foot care regimen to 

check for nerve damage, ulcers, or poor circulation. NICE also recommends that 

individuals with elevated blood glucose levels and diabetes engage in the daily foot care 

plan and report any concerns to their healthcare providers. According to Lynch, Strom, 

and Egede (2011), the national goal for improving diabetes care should include self-

management and access to care, such as primary care and specialty healthcare services. 

Lynch et al. (2011) analyzed the 2007 BRFSS based on 10570 veterans with diabetes to 

examine diabetes care among veterans' populations in rural versus urban areas. The study 

results demonstrated that 74% of rural veterans versus 64% of urban veterans were more 

likely to have foot care or examination. Sixty-three percent of urban veterans versus 59% 

of rural veterans were more likely to have blood glucose testing regularly. Self-

management activities were slighter higher among rural veterans than their urban 
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counterparts, though provider-based quality care was not significantly different between 

the two groups. Lynch et al. (2011) findings were consistent with previous research on 

self-management activities and health care utilization among veterans since about 94% of 

them have health insurance.  

Evidence shows that the progression of diabetes complications can be reduced by 

preventive care or self-care, such as BGM or foot care. However, a concern exists that 

diabetes preventive care is suboptimal, especially in underserved communities and rural 

areas. A cross-sectional analysis of the 2008-2010 BRFSS was conducted by Sohn et al. 

(2016) to evaluate disparities in receiving preventive care between Appalachian and non-

Appalachian counties and within Appalachian counties. Sohn et al. (2016) found 

significant disparities in socioeconomic status and access to care factors. Suboptimal care 

was received by those in distressed counties with limited access to preventive care due to 

physicians' unavailability or podiatrists. Also, 24% of those in distressed counties 

perceived cost as a barrier to medical care to 11% in competitive counties. Distressed 

counties in the Appalachian region had a 68% annual foot examination compared to 

77.8% of those in competitive counties (p<0.001, all comparisons). It is also important to 

note that at-risk counties exceeded self-care behaviors, as demonstrated by 71% of daily 

glucose checks versus 63.9% in competitive counties. Also, daily foot self-care was 

72.5% higher in distressed counties than 69.7% in competitive counties in the 

Appalachian region. Sohn et al. (2016) noted significant disparities in healthcare access 

and clinical services such as annual foot examinations and blood glucose tests. They also 

reported no self-care disparities based on daily foot care and blood glucose monitor. The 
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findings were consistent with previous studies that improving health care access could 

reduce disparities in preventive care for diabetes management.  

Eye Exam 

Annual eye dilation examination performed by health care professionals for 

retinopathy screening. Diabetic retinopathies are progressive complications with an 

increased risk of loss of vision or blindness. The American Association of Diabetes 

Educators and the ADA recommend annual dilated eye examinations for individuals 

diagnosed with diabetes to prevent visual impairment and blindness (ADA, 2015). 

Unfortunately, many individuals with diabetes do not receive the eye care, and education 

recommended to mitigate diabetic retinopathies (Beaser et al., 2018). Benoit et al. (2019) 

found that the frequency of eye exams is low and suggestive of a systemic change in the 

health care systems. The authors used multinomial logistic regression to assess the 

relationship between the frequency of eye examination visits and diabetes duration. 

Forty-eight percent of 298383 patients with diabetes and no diabetic retinopathy did not 

receive eye exams over the study period. Only 15.4% met the ADA’s recommendation 

for an annual or biennial eye examination. 11.2 % of 13215 patients diagnosed with 

diabetes and diabetes retinopathy did not have eye examination visits over the study 

period, though 51% met the ADA recommendations for an annual eye exam. Out of 

355384 subjects, only 41.6% of diabetes patients with no diabetic retinopathy met the 

ADA recommendation for annual or biennial eye exams. Clinical eye care is even lower 

in minority populations and individuals with low socioeconomic status.  
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Though many factors were responsible for low eye care utilization by Benoit et al. 

(2019), clinical referral rates were found to be suboptimal by the authors. The limitations 

of the study include a lack of laboratory results and accurate clinical diagnoses. Also, the 

sample size was large, but it was not representative of the overall population. Also, eye 

care utilization varies by race and ethnicity, and such information was not available for 

the study. The authors recommended changes in the healthcare systems to address 

suboptimal eye care usage among individuals with diabetes. 

Summary and Conclusions 

The literature review produced several qualitative, quantitative, and mixed 

research approaches that influenced diabetes management practices. The literary review 

identified vital factors that influence diabetes management in both minority groups and 

the general population. The independent variables (BGM and HbA1c tests), the 

dependent variables (SPH status), and the confounding variables, including 

race/ethnicity, age, gender, education, and poverty, play crucial roles in diabetes 

management.  

The CCM frameworks provided the foundation for researchers to evaluate their 

perceptions and interactions with their knowledge and behavior. CCM posits that 

improved functional and clinical outcomes for disease management result from 

productive collaborations and engagements between patients and healthcare 

professionals. Many studies have been conducted and intervention programs created for 

diabetes and how individuals understand and process the disease's knowledge. Though 

several studies have been conducted on diabetes and its complications, there is a need to 
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understand the disease's continued prevalence in the general population, especially 

among minority and vulnerable groups.  

The impact of demographic characteristics on SPH status was explored. Evidence 

shows that the diagnosis of diabetes may lead to poor perception of health status among 

individuals with the disease. Also, the SPH status of a population influences health 

service utilization, mortality, and morbidity rates. Understanding SPH status relating to 

diabetes is a crucial tool in achieving and maintaining glycemic control. It enables 

healthcare providers to design intervention programs to improve outcomes, quality of life 

and reduce the complications associated with the disease. 

Though several studies acknowledged that diabetes self-management is 

fundamental to achieving optimal health outcomes, it was shown that an improved 

healthcare system for individuals with diabetes might also eliminate the mortality rates 

and complications. Treatment and therapies that improve blood glucose levels and 

mitigate diabetes complications may also significantly reduce health care costs. Though 

self-management is critical to maintaining glycemic control in individuals, access to 

proper medications, equipment, and supplies should be available to enable patients to 

comply with treatment and therapy goals in their daily lives. Healthcare professionals 

should also be aware of the diversity in the manifestation and impacts of diabetes upon 

patients and tailor treatment plans to individual patients.  

Physical activity was the predominant predictor of reduced diabetes risk, even 

when weight loss goals are not achieved. Engaging in structured physical exercises is 

vital for glycemic control, reducing diabetes complications, and the overall health of 
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individuals with diabetes. Physical exercise has associated risk factors with diabetes, such 

as cardiac events, hypoglycemia, and hyperglycemia. However, the risk of an adverse 

event is considered minimal in low and moderate levels of activities. 

The dietary goal for adults with diabetes should be centered on improving and 

maintaining glycemic targets, achieving weight management goals, and improving 

cardiovascular risk factors in line with customized treatment goals. Diabetes self-

management requires daily diet, physical activity, BGM, foot examinations, and 

medication use. Given the disproportionality of individuals with diabetes in minority 

communities and the disparities in healthcare access, the desire to improve self-

management was higher for healthy dietary management (73%), physical exercise (69%), 

medication adherence (46%), and BGM at 46% across all ethnic groups.  

The financial burden is a significant concern for individuals engaged in diabetes 

self-management, especially with out-of-pocket expenses, copays, and cost-sharing for 

supplies, medications, health care visits, physical activity, or access to healthy food. 

Minority groups report lower medication adherence rates to diabetes management due to 

numerous factors, including personal, economic, social, and cultural barriers. Individuals 

without healthcare coverage may not be receiving enough guidance and advice necessary 

to manage their diabetes regarding glycemic control, dietary intake, weight management, 

foot, and eye care. It was also observed that financial circumstances do not impede 

successful diabetes self-management as measured by BGM in the Appalachian region. 

Foot care and eye exams are considered minimal risk, and most diabetes 

individuals do not practice adequate self-care. Evidence shows that the progression of 
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diabetes complications can be reduced by preventive care and self-care, such as BGM or 

foot check. However, a concern exists that diabetes preventive care is suboptimal, 

especially in underserved communities and rural areas. Many individuals with diabetes 

do not receive recommended eye care and education to mitigate diabetic retinopathies. 

Though many factors were responsible for low eye care utilization, clinical referral rates 

were suboptimal. Eye care utilization varies by race and ethnicity, and it was 

recommended that changes in the healthcare systems address suboptimal eye care usage 

among individuals with diabetes. 

Major limitations in the existing literature are the lack of randomization of 

samples and accurate representation of the underserved health care beneficiaries with 

diabetes, even with large sample sizes. The use of cross-sectional designs also made it 

challenging to associate diabetes quality of life and other variables. Another limitation 

noted in the current literature is the lack of clarity with general literacy and the role of 

each form of literacy in diabetes knowledge and self-management behaviors. I plan to 

utilize numerical data and statistical analyses to evaluate the associations between BGM, 

HbA1c tests, and SPH status. 

My study findings may add to the body of knowledge if the association between 

BGM, HbA1c tests, and SPH status among adults in the United States is known. The 

knowledge was gained by evaluating individuals' responses, whether they regularly 

monitored their blood glucose levels and checked their HbA1c levels at least twice a 

year, and how that impacts their SPH status. The research design, rationale, and 

methodology of the study were discussed in chapter three. 
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Chapter 3: Research Method 

I conducted quantitative, cross-sectional research to evaluate whether BGM and 

HbA1c tests are associated with SPH status among adults with diabetes in the United 

States. I explored the associations between the independent variables BGM and HbA1c 

tests and the dependent variable SPH status. I also examined if race modifies the 

association between BGM and SPH status. This chapter provides the methodology, 

including the sample population, the sampling method, data collection, instrumentation, 

data sources and management, and data analysis plan.  

Research Design and Rationale 

I employed a quantitative and cross-sectional design for my study. I used 

secondary data from the 2019 National BRFSS surveys to assess the associations between 

the independent variables (BGM and HbA1c tests) and the dependent variable (SPH 

status). Quantitative research was appropriate for this study because of the use of data 

and measurement scales to conduct statistical analyses using SPSS (Ansari et al., 2016). 

A cross-sectional design was used to assess the prevalence and burden of diabetes among 

adults in the United States in 2019. The cross-sectional design enabled the estimation of 

the prevalence of diabetes and the demographic characteristics in the target population 

(Alexander et al., 2015). Understanding these associations helps facilitate the design of 

interventions to reduce the prevalence of diabetes, improve health outcomes, and promote 

quality of life for adults with diabetes in the United States.  
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Methodology 

The research method evaluated the association between BGM, HbA1c test, and 

SPH status among diabetic adults in the United States. I used ordinal logistic regressions 

to evaluate the relationships between BGM, HbA1c test, and SPH status, respectively. 

Moderation analysis was also used to determine the role of race/ethnicity in the 

association between BGM and SPH status.  

Population 

In the study, I conducted a secondary data analysis using datasets from the 2019 

BRFSS surveys. My sample size was n = 418,268 respondents from the United States, 

including the District of Columbia, Guam, and Puerto Rico, though New Jersey was 

excluded because it did not have the required data for inclusion (CDC, 2019). The study 

population includes adults 18 years and older who are diagnosed with diabetes as 

reported in the BRFSS dataset. The sample population consisted of male and female 

respondents with no differentiation based on sex or gender in the study analyses. 

Power Analysis 

The G*Power software version 3.1.9.4 was used to calculate the sample size for 

each research question. A z test was selected for logistic regressions. The power analysis 

was computed a priori for the sample size using power level, effect size, and goodness-

of-fit. The 2019 BRFSS dataset have 418,268 respondents, which were all used as cases 

for my analyses. 

Research Question 1 null hypothesis: In the context of diabetes management, 

BGM is not associated with SPH status among adults in the United States after 
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controlling for age, gender, race/ethnicity, education, and poverty level. A power level of 

95% was selected to capture a more representative sample size. The p value was at 0.05 

to decide whether to reject or fail to reject the null hypothesis. An effect size of 0.5 was 

selected to ensure that the observed difference in statistical analyses is significant and did 

not occur by chance (Meera, 2021). The goodness of fit was set at 0.0 due to no 

modifying variables. Based on the G*Power version 3.1.9.4 calculation of the sample 

size, there was a 95% chance of correctly rejecting the null hypothesis that BGM was not 

associated with SPH status with 988 participants. The final sample size used in the 

statistical analysis for the BGM variable was 25,780 cases, representing 6.1% of the total 

number of cases (n=418,268).  

Research Question 1 alternative hypothesis: In the context of diabetes 

management, BGM is associated with SPH status among adults in the United States after 

controlling for age, gender, race/ethnicity, education, and poverty level. A power level of 

95% was selected, the p value was set at 0.05, an effect size of 0.5 was selected, and the 

goodness of fit was set at 0.0 due to no modifying variables. Based on the G*Power 

version 3.1.9.4 calculation of the sample size, there was a 95% chance of not rejecting the 

null hypothesis when BGM was associated with SPH status with 988 participants. The 

final sample size used in the statistical analysis for BGM variable was 25,780 cases.  

Research Question 2 null hypothesis: In the context of diabetes management, 

HbA1c tests are not associated with SPH status among adults in the United States after 

controlling for age, gender, race/ethnicity, education, and poverty level. A power level of 

95% was selected, the p value was set at 0.05, an effect size of 0.5 was selected, and the 
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goodness of fit was set at 0.0 due to no modifying variables. Based on the G*Power 

version 3.1.9.4 calculation of the sample size, there was a 95% chance of correctly 

rejecting the null hypothesis that HbA1c tests were not associated with SPH status with 

988 participants. The final sample size used in the statistical analysis for the HbA1c tests 

variable was 25,779 cases, representing 6.1% of the total number of cases (n=418,268).  

Research Question 2 alternative hypothesis: In the context of diabetes 

management, HbA1c tests are associated with SPH status among adults in the United 

States after controlling for age, gender, race, education, and poverty level. A power level 

of 95% was selected, the p value was set at 0.05, an effect size of 0.5 was selected, and 

the goodness of fit was set at 0.0 due to no modifying variables. Based on the G*Power 

version 3.1.9.4 calculation of the sample size, there was a 95% chance of correctly 

rejecting the null hypothesis that the HbA1c tests were not associated with SPH status 

with 988 participants. The final sample size used in the statistical analysis for the HbA1c 

tests variable was 25,779 cases. 

Research Question 3 null hypothesis: Race will not modify the association 

between BGM and SPH status among adults in the United States after controlling for age, 

gender, education, and poverty level. A 95% power level was selected, the p value was 

set at 0.05, and the goodness of fit of 0.5 was selected. Based on the G*Power version 

3.1.9.4 calculation of the sample size, there was a 95% chance of correctly rejecting the 

null hypothesis that race will not modify the association between BGM and SPH status 

with 1,975 participants. The final sample size used in the moderation analysis was 25,780 

cases, representing 6.1% of the total number of cases (n=418,268).  
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Research Question 3 alternative hypothesis: Race will not modify the association 

between BGM and SPH status among adults in the United States after controlling for age, 

gender, education, and poverty level. A 95% power level was selected, the p value was 

set at 0.05, and the goodness of fit of 0.5 was selected. Based on the G*Power calculation 

of the sample size, there was a 95% chance of correctly rejecting the null hypothesis that 

race will modify the association between BGM with SPH status with 1,975 participants. 

The final sample size used in the moderation analysis was 25,780 cases.  

Sampling and Sampling Procedures 

The BRFSS sample design consists of a random telephone survey sampling, 

geographic stratifications, random digit, dialing, and a computer-assisted telephone 

interviewing system. The sampling technique considers the number of adults and 

telephone lines in the household, cluster size, stratum size, and age/race/sex 

demographics. The BRFSS uses a disproportionate stratified sample design for landline 

telephone samples and A random sample design for cellular telephone surveys. 

Disproportionate stratified sample design allows dividing telephone numbers into two 

strata sampled separately to obtain a probability sample of all households with telephone 

lines. Participants who are eligible for BRFSS include adults 18 years and older living in 

households or college housing. Eligible individuals living in group residences and 

vacation homes are excluded from the land telephone survey but included cellular phone 

surveys (CDC, 2020). 

Sampling weighting for BRFSS includes the IPF, also known as raking, and 

design weights. Data weighting allows for more representation and characteristics of the 
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population from which the data was obtained. IPF incorporates cellular survey data and 

allows for more demographic characteristics that reflect populations’ sample distribution 

at state and local levels. IPF weight adjusts for age, race, sex, and other demographic 

variables to significantly reduce non-coverage and non-response biases at state levels. 

Design weights account for the probability of selection and adjustment of non-response 

bias and non-coverage errors. BRFSS also uses raking to adjust for demographic 

differences among individuals sampled and the population they represent (CDC, 2020). 

The limitation of telephone surveys is a potential for non-coverage errors due to 

the inability to reach some households. Telephone coverage may be lower to population 

subgroups due to socioeconomic status, poor health, and a younger household head. Self-

reported data also has the potential for under-reporting than information based on 

physical measurements. Despite the limitations, BRFSS data are dependable, valid, and 

correspond with data based on face-to-face interviews such as National Health Interview 

Survey and the National Health and Nutrition Examination Survey. 

Procedures for Data Collection (Secondary Data) 

I selected the National BRFSS datasets because they are the primary sources of 

timely and accurate data for major health-related reports (Arizona Department of Health 

Services and Bureau of Tobacco and Chronic Disease, 2017). The BRFSS collects U.S. 

residents’ data concerning health-related behavioral risks, chronic conditions, preventive 

health practices, and health care access to chronic diseases and injury. BRFSS data are 

collected annually at the state and local levels to promote healthy activities and disease 

prevention initiatives (CDC, 2020). National and state health departments use BRFSS 
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data to identify, design, implement, evaluate critical health issues, propose health 

policies, measure progress toward health objectives, and monitor preventive disease 

programs (CDC, 2020). The BRFSS survey also collects demographic data, such as 

race/ethnicity, gender, income, and education attainment. The data collected from BRFSS 

are de-identified to protect the participants’ privacy and confidentiality.  

I obtained the National BRFSS datasets from the CDC website. I reviewed the 

datasets and the codebook and saved them on my personal computer. The 2019 BRFSS 

dataset have 418,268 respondents from surveillance surveys by landline telephone and 

cellphone from 50 states of America, including the District of Columbia, Guam, and 

Puerto Rico. New Jersey was excluded from the 2019 BRFSS data because it did not 

have the required data for inclusion (CDC, 2019). The responses in the 2019 BRFSS data 

were self-reported. The selected variables for my study analyses include RBGM, HbA1c 

test, SPH status, and Race.  

The sample methods used for 2019 BRFSS data include a disproportionate 

stratified sample, which is commonly used for landline telephone sampling, and the 

simple random sample design used for Guam and Puerto Rico. The cellphone sampling 

frames are based on the database of commercially available telephone exchanges. The 

target population for cellphone samples in 2019 consists of individuals in private 

residences or college housing. The computer-assisted telephone interview system was 

used in 2019 for data collection.  
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Instrumentation  

The 2019 BRFSS survey is an instrument that was used to collect data for this 

study. The BRFSS surveys have standardized questions to assess the prevalence of risk 

factors for various diseases, quality of life, and changes in the population’s risk (CDC, 

2020). The 2019 BRFSS questionnaires have 23 modules of core content questions, sets 

of questions on specific topics, and state-added questions to address specific needs, which 

could last an average of 25 to 30 minutes. The core portion of the BRFSS questionnaire 

could last up to 18 minutes, and other added questions from states may add another 5 to 

10 minutes, bringing the total survey time to 25 to 30 minutes. 

The instrument was suitable for this study because the survey is a significant 

source of state-level public health data for health planning promotion and disease 

prevention. The surveillance system also estimates the prevalence of health behaviors and 

conditions and monitors preventive disease programs. The states rely on the BRFSS self-

reported database to capture and evaluate the prevalence of diabetes in the population. 

Data Operationalization 

In the BRFSS dataset, the names of the study variables were retained according to 

their functions in the study. The name of one variable was changed from the general 

health status to the SPH status in this study. Table 1 describes the operational names and 

functions of the independent and dependent variables. The table includes the names of the 

variables been evaluated, the measurement scale, the questions, and responses as selected 

from the BRFSS dataset, the response interpretations, and the confounding variable used. 
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Table 1 

 

Independent and Dependent Variables 

Variable Measurement RQ Responses Interpretations Confounding 

variables 

BGM Ordinal Do you 

monitor your 

blood glucose 

level regularly, 

including 

when family 

members and 

friends help 

you to do so?  

1 = regular 

2 = not regular 

3 = never 

1 = good SPH 

2 = fair SPH 

3 = poor SPH 

Race/ethnicity, 

age, gender, 

education, and 

poverty level 

HbA1c test Ordinal Have you seen 

a provider 2 

times or more 

in the past 12 

months for an 

HbA1c test?  

1 = two times 

or more 

2 = two times 

or less 

3 = never 

1 = good SPH 

2 = fair SPH 

3 = poor SPH 

Race/ethnicity, 

age, gender, 

education, and 

poverty level 

Dependent Variable 

SPH Ordinal How would 

you describe 

your general 

health status?  

1 = good 

2 = fair 

3 = poor 

1 = good SPH 

2 = fair SPH 

3 = poor SPH 

Race/ethnicity, 

age, gender, 

education, and 

poverty level 

Moderating Variable for RQ 3 

Race/ethnicity  

1 = White 

2 = Black 

3 = Asian 

4 = A/Indian 

5 = Hispanic 

6 = Other 

Scale Does 

race/ethnicity 

modify the 

association 

between 

regular BGM 

and SPH?  

N/A Moderation 

effect 

Age, gender, 

education, and 

poverty level 
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Data Analysis Plan 

I conducted a secondary data analysis using the national BRFSS datasets and the 

Statistical Package for the Social Science (SPSS) version 27, which is a package that 

enables researchers to conduct statistical analyses. As discussed later in the section, SPSS 

was used to generate descriptive data statistics and statistical analyses for logistic 

regressions. 

Research Questions and Hypotheses 

The research questions and hypotheses were used to evaluate the association 

between BGM, HbA1c test, and SPH status as selected in the BRFSS dataset. 

RQ1: In the context of diabetes management, how is BGM associated with SPH 

status among adults in the United States while controlling for age, gender, 

race/ethnicity, education, and poverty level?  

H01: In the context of diabetes management, BGM is not associated with 

SPH status among adults in the United States after controlling for age, 

gender, race/ethnicity, education, and poverty level. 

H11: In the context of diabetes management, BGM is associated with SPH 

status among adults in the United States after controlling for age, gender, 

race/ethnicity, education, and poverty level. 

RQ2: In the context of diabetes management, how is the HbA1c test associated 

with SPH status among adults in the United States while controlling for age, 

race/ethnicity, gender, education, and poverty level? 
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H02: In the context of diabetes management, HbA1c tests are not 

associated with SPH status among adults in the United States after 

controlling for age, gender, race/ethnicity, education, and poverty level. 

H12: In the context of diabetes management, HbA1c tests are associated 

with SPH status among adults in the United States after controlling for 

age, gender, race/ethnicity, education, and poverty level. 

RQ3: Does race modify the association between BGM and SPH status after 

controlling for age, gender, education, and poverty level?  

H03: Race/ethnicity will not modify the association between BGM and SPH status 

among adults in the United States after controlling for age, gender, education, and 

poverty level. 

H13: Race/ethnicity will modify the association between BGM and SPH 

status among adults in the United States after controlling for age, gender, 

education, and poverty level. 

Statistical Tests 

The data analysis plan to evaluate each research question included the use of 

ordinal logistic regressions to conduct the statistical analysis for research questions 1 and 

2 and a moderation analysis for research question 3. I also used the generalized linear 

models as a secondary process of ordinal logistic regressions for a robust test of model 

effects and parameter-estimate outputs. I conducted a bivariate analysis for each research 

question to determine the relationship between the variables' existence, strength, and 
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direction. The analyses were conducted using the Statistical Package for the Social 

Science (SPSS) software version 27.  

In Research Question 1, ordinal logistic regression was employed to evaluate the 

association between BGM and SPH status. The independent and dependent variables for 

Research Question 1 were BGM and SPH status. The result was considered significant if 

the p-value was less than 0.05 (p <0.05). Suppose the ordinal logistic regression result 

was less than the p-value (p <0.05), it would mean an association exists between BGM 

and SPH status. Also, it may be interpreted that the BGM variable would improve SPH 

status. On the other hand, if the ordinal logistic regression result were greater than the p-

value (p >0.05), it would demonstrate that there was no association between BGM and 

SPH status. It may also be stated that the BGM variable may not improve SPH status.  

Additionally, OR was used to reflect changes in the odds of being in a higher 

category on the SPH status for every value increase on the RBGM, holding confounding 

variables constant. An OR greater than 1 or less than 1 suggests an increasing or 

decreasing probability of being at a higher level on the SPH status variable as values on 

the BGM increase or decrease. An OR equal to 1 suggests no predicted change in the 

likelihood of being in a higher category as values on BGM increase or decrease. 

Ordinal logistic regression was used for research question #2 (H02 and H12) to 

examine the association between HbA1c tests and SPH status. The independent and 

dependent variables for research question #2 were HbA1c tests and SPH status, 

respectively. The result was considered significant if the p-value was less than 0.05(p 

<0.05). If the ordinal logistic regression result were less than the p-value (p < 0.05), it 
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would mean that an association exists between HbA1c tests and SPH status. It may also 

be interpreted that the I- HbA1c tests variable would improve SPH status. On the 

contrary, if the ordinal logistic regression analysis result were greater than the p-value (p 

> 0.05), it would mean that there was no association between HbA1c tests and SPH 

status. It may also be stated that the HbA1c tests variable may not improve SPH status. 

Again, OR was used to reflect changes in the odds of being in a higher category 

on the SPH status variable for every value increase on HbA1c tests test, holding 

confounding variables constant. An OR greater than 1 or less than 1, suggests an 

increasing or decreasing probability of being at a higher level on the SPH status as values 

on the HbA1c tests increases or decrease. An OR equal to 1, suggests no predicted 

change in the likelihood of being in a higher category as values on HbA1c tests increases 

and decrease. 

Finally, Research Question 3 was evaluated using a moderation analysis to 

determine if race modifies the BGM and SPH status variables. The independent and 

dependent variables for Research Question 3 were regular BGM and SPH status, 

respectively, with race as a covariate. The result was considered significant if p-value 

was less than 0.5(p <0.05). If the result of moderation analysis were less than the p-value 

(p < 0.05), it would indicate a positive interaction effect of race on the association 

between BGM and SPH status. It may also be interpreted that race plays a significant role 

in the BGM and SPH status association. However, if the result of the moderation analysis 

were greater than the p-value (p > 0.05), it would indicate that an inverse interaction 

effect of race/ethnicity on the association between BGM and SPH status. It may also 
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suggest that race/ethnicity does not modify the association between BGM and SPH 

status. 

As a statistical tool, ordinal logistic regressions were appropriate for Research 

Questions 1 and 2 because the independent variables were categorical, while the 

dependent variable has an ordinal variable with coded responses. Logistic regression 

reduces the effect of confounding variables and helps to predict the probability of binary 

events. A moderation analysis was equally appropriate for Research Question 3 as it 

explained the impact of an independent variable on a dependent variable under the 

influence of a moderating variable. The assumptions for ordinal logistic regressions 

include the ordinal level of measurements, a large sample size, no multicollinearity 

between predictor variables, and no normal distribution of variables (Thanda, 2020). The 

predictor variables BGM and HbA1c tests were assessed a priori to verify there were no 

violations of the assumptions. Parameters such as the goodness-of-fit, Log-likelihood, 

Wald, and OR were also calculated to determine the relationships' strength and direction. 

Threats to Validity 

The validity types discussed are external and internal validity.  

External Validity 

The external validity signifies the extrapolation of study findings to different 

populations or samples. The result of my study was not generalizable to a larger 

population because of the use of secondary data analyses. Also, the use of cross-sectional 

design allowed me to assess the predictor and outcome variables but did not provide a 

cause-and-effect relationship. Finally, BRFSS data are based on subjective self-reported 
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responses, which may differ from the objective health status assessments, resulting in a 

bias (CDC, 2020).  

Internal Validity 

The internal validity measures how observed effects of dependent variables are 

attributable to the independent variables. The assumptions for ordinal logistic regression, 

generalized linear regressions, and moderation analysis were evaluated before conducting 

the statistical analyses. The assumptions discussed include the levels of measurement for 

the analytical methods, multicollinearity, sample size and proportion of odds. The 

assumptions of proportional odds were not met with ordinal logistic regression; I used the 

generalized linear models to complete my analysis for research questions 1 and 2.  

Ethical Procedures 

In this study, I conducted a secondary data analysis using the 2019 BRFSS 

datasets. The use of these datasets eliminated direct contact with human subjects and the 

requirement for informed consent. The BRFSS data were available in the public domain 

of the Center for Disease and Prevention website. The data were not derived from any 

websites belonging to me, and there was no conflict of interest. There was no requirement 

for a memorandum of understanding for data sharing since datasets were de-identified 

and anonymous. I also submitted a request to use the 2019 BRFSS dataset to the 

Institutional Review Board of Walden University (approval no. 06-22-21-0425548).  

Summary 

The information discussed in chapter 3 defined the methodology employed for 

this study. The quantitative research method and cross-sectional design were used to 
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explore the association between BGM, HbA1c tests, and self-perceived status among 

adults with diabetes in the United States. The 2019 BRFSS dataset for the research and 

the target population groups were also discussed. The process of obtaining the 2019 

BRFSS data from the CDC was outlined. Finally, the use of ordinal logistic regression 

and moderation analyses for my statistical methods were discussed. In chapter 4, the 

abstract was developed, and the study results and findings were discussed using tables, 

figures, graphs, and narratives. 
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Chapter 4: Results 

The purpose of this quantitative, cross-sectional study was to examine whether 

BGM and HbA1c tests are associated with SPH status among adults with diabetes in the 

United States. I also wanted to examine whether race moderates the association between 

BGM and SPH status. The knowledge and understanding of the associations may 

facilitate intervention designs and strategies to improve health outcomes and promote 

quality of life among diabetes adults. It may allow the understanding of the role of 

race/ethnicity in the relationship between BGM and SPH status.  

In chapter 4, I discuss the data collection process, the statistical analyses 

performed, the assumptions, and the study results. I described the descriptive statistics for 

my independent and dependent variables and presented my findings for each research 

question. Finally, I present the summary and interpretations of the findings of my study 

and a transition to Chapter 5.  

Data Collection 

The secondary data used were the 2019 BRFSS dataset, which were available for 

public use on the CDC website. The 2019 BRFSS datasets are the most recent 

surveillance data on diabetes and other chronic health conditions from the adult 

population residing in the United States. The 2019 BRFSS datasets consist of the 

variables of interest and the sample size needed for this study. After receiving Walden’s 

Institutional Review Board approval, I downloaded the 2019 BRFSS dataset to my 

personal computer to be used for this study. 
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The 2019 BRFSS weighting methodology (also known as raking) includes the 

design and sociodemographic characteristics of the population, such as race, gender, 

educational level, income level, marital status, telephone sources, regions, and states. The 

design weight accounts for the probability of selection and adjustment of nonresponse 

bias and non-coverage errors. Raking weight is an adjustment of the population based on 

demographic differences between those samples and the population they represent. The 

overall goal of data weighting is to ensure that the sample data are representative of the 

population from which it was drawn. 

Pre-Analysis Data Preparations 

In SPSS, I selected eight-core study and related variables out of the 342 variables 

in the 2019 BRFSS dataset. I created the variable view string and numeric values using 

the SPSS transform function. The BRFSS variable name for general health was renamed 

SPH status for the study. The variables for BGM and HbA1c tests were recoded from 

scale to ordinal variables, and the SPH status variable was recoded from scale to an 

ordinal variable for the research questions. Data cleaning was performed, and the missing 

values were replaced with the serial mean for BGM, HbA1c tests, and SPH status.  

I also downloaded the Hayes Process macro version 3.5 for moderation analysis 

and saved it on the SPSS software 27. Because the Hayes moderation analysis requires 

variable names not more than eight-character letters (Crowson, 2020), I renamed the 

variables for Research Question 3 as BGM for regular BGM and SPH for SPH status in 

2019 BRFSS dataset. The variable “race/ethnicity” was retained as a scale measurement 

for Research Question 3.  
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Study Results 

In this section, I present the statistical analyses and study results, starting with the 

descriptive and frequency statistics computed with SPSS software version 27. I evaluated 

the assumptions of the statistical analyses used in the study. I also designated numbers to 

the outputs tables and separately presented the answers to Research Questions 1–3.  

Table 2 presents the descriptive statistics for BGM and HbA1c tests and the 

dependent variable SPH status. The descriptive statistics provided the necessary values to 

guide inferences during the study analysis of data. I also used the frequency statistics to 

characterize the variables of interest, including the valid numbers of each category 

variable, the missing values, and the mean, mode, standard deviations, range, minimum, 

and maximum of the variables as shown in Table 3. The frequency statistics were 

important in the statistical analyses and in answering the three research questions. 

Table 2 

Descriptive Statistics 

 N Min. Max. Mean SD 

SPH 418,268 1.00 3.00 1.2534 .54749 

BGM 418,268 1.00 3.00 1.5601 .17776 

HbA1c 418,268 1.00 3.00 1.1400 .09789 

@Race 418,268 1 6 1.70 1.455 

Gender 418,268 1.00 3.00 1.5461 .49787 

Age 418,268 1.00 3.00 2.3381 .60013 

Education 

level 

418,268 1.00 3.00 2.6338 .53064 

Poverty level 418,268 1.00 3.00 2.0958 .69160 

Valid N 

(listwise) 

418,268 1.00 3.00   
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Table 3 

 

Frequency Statistics  

  SPH1 BGM HbA1c @Race Gender Age Education 

level 

Poverty 

level 

N Valid 418,268 418,268 418,268 418,268 418,268 418,268 418,268 418,268 

 Missing 0 0 0 0 0 0 0 0 

Mean  1.2534 1.5601 1.1400 1.70 1.5461 2.3381 2.6338 2.0958 

Median  1.0000 1.5600 1.1400 1.00 2.0000 2.3381 3.0000 2.0000 

Mode  1.00 1.56 1.14 1 2.00 2.34 3.00 2.00 

SD  .54749 .17776 .09789 1.455 .49787 .60013 .53064 .69160 

Range  2.00 2.00 2.00 5.00 1.00 2.00 2.00 2.00 

Min.  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Max.  3.00 3.00 3.00 6.00 2.00 3.00 3.00 3.00 

 

Assumptions 

The five assumptions for ordinal logistic regression and linear regression 

(moderation analysis) were evaluated to ensure that they were met and that the results 

were valid. Assumption 1 is that the dependent variable should have ordinal 

measurements (Walden Academic Skills Center, 2019). This assumption was met with 

the use of independent and dependent variables for ordinal logistic regression.  

Assumption 2 is that the independent variables should have continuous, ordinal, 

or nominal measurement levels (Walden Academic Skills Center, 2019). This assumption 

was met as the independent variables BGM, and HbA1c tests were measured at ordinal 

levels for Research Questions 1 and 2. For Research Question 3, the race variable was 

measured at a scale level for moderation analyses. 

Assumption 3 is no multicollinearity between independent variables (Walden 

Academic Skills Center, 2019). The assumption was met as the predictors (independent 

variables) are not correlated and provided independent information in the regression 
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model. Assumption 4 is that there are the proportion of odds (Walden Academic Skills 

Center, 2019). This assumption was met, as shown later in the study analyses  

Finally, Assumption 5 is that the sample size should be large enough to draw 

sufficient conclusions (Zach, 2020). The assumption was met as demonstrated by the 

sample sizes in the descriptive statistics table for Research Questions 1, 2, and 3 

statistical analyses.  

Bivariate Correlation Matrix Analysis for BGM 

I followed the following steps for bivariate correlation analysis for BGM:  

• Step 1: The number of cases was (n = 418,268). 

• Step 2: The correlation between BGM and SPH status was determined to be 

significant (p < .01). 

• Step 3: Per the Pearson correlation value (-.024), the direction of the 

relationship between BGM and SPH status was negative, meaning that lower 

levels of BGM were associated with higher levels of SPH status. 

• Step 4: The correlation coefficient value is r = 0.024, showing a weak 

relationship between BGM and SPH status (Rockinson-Szapkiw, 2013). 

• Step 5: The coefficient of determination was 0.06%, meaning that BGM 

helped to explain 0.06% of the variance in the scores of SPH status. 

A Pearson correlation coefficient was conducted to examine the null hypothesis that there 

is no association between BGM and SPH status (n = 418,268). There was a significant 

but negative association between BGM and SPH status (M=1.5601 SD = .17776), (M= 
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1.2534, SD= .54749), r (418268) = -.024, p <.01. The result means that lower levels of 

BGM are associated with higher levels of SPH status. 

Bivariate Correlation Matrix Analysis for HbA1c 

I followed these steps for bivariate correlation for HbA1c:  

• Step 1: The number of cases was (n = 418,268). 

• Step 2: The correlation was determined to be significant (p < .01). 

• Step 3: Per the Pearson correlation value (-.027), the direction of the 

relationship between the HbA1c test and SPH status was negative, meaning 

that lower levels of the HbA1c test are associated with higher levels of SPH 

status. 

• Step 4: The correlation coefficient value is r = 0.027, indicating a weak 

relationship between the HbA1c test and SPH status (Rockinson-Szapkiw, 

2013). 

• Step 5: The coefficient of determination indicates the extent of variation the 

variables share. The coefficient of determination was 0.07%, meaning that the 

HbA1c test helped explain 0.07% of the variance in the scores of SPH status. 

A Pearson correlation coefficient was conducted to examine the null hypothesis that there 

is no association between the HbA1c test and SPH status (n = 418,268). There was a 

significant but negative association between HbA1c test and SPH status (M = 1.140, SD 

= .09789), (M = 1.2534, SD = .54749), r (418,268) = -.027, p < .01. The result means that 

lower levels of the HbA1c test are associated with higher levels of SPH status. 
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Research Question 1 

In the context of diabetes management, how is BGM associated with SPH status 

among adults in the United States after controlling for age, gender, race, education, and 

poverty level? For Research Question 1, I conducted a bivariate analysis to determine the 

strength and direction of the relationship between the variables. Then, I conducted an 

ordinal logistic regression and the generalized linear models as a secondary process of 

ordinal logistic regression using SPSS version 27 to evaluate the association between 

BGM and SPH status. The independent and dependent variables for Research Question 1 

are BGM and SPH status, which are both the ordinal level of measurements. The CI was 

set at 95%, the effect size of 0.5 was selected, and the p value was set at 0.05.  

The case processing summary provides a valid score of 418,268 for the 

independent and dependent variables (see Table 4). Most of the respondents ranked 

themselves in the good SPH status category (80.2%), and 5.6% of the respondents ranked 

themselves in the poor SPH status category. Most were in the regular BGM category 

(3.5%), whereas the lowest scores (1.8%) and (0.8%) were respondents who ranked 

themselves in the irregular BGM and never categories, respectively. Gender was a 

confounding variable but included in the factor category and case processing summary 

because of the nominal level of measurement. 

Table 4 

 

Case Processing Summary for Research Question 1 

  N Marginal percentage 

SPH1 Good 335,391 80.2% 

 1.25 26 0.0% 

 Fair 59,725 14.3% 
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 Poor 23,126 5.5% 

BGM Regular 14,749 3.5% 

 1.56 392,488 93.8% 

 Irregular  7,597 1.8% 

 Never 3,434 0.8% 

Gender1 1.00 189,835 45.4% 

 2.00 228,433 56.6% 

Valid  418,268 100.0% 

Missing  0  

Total  418,268  

 

The model fitting information compared the model against the null hypothesis. 

The -2-log likelihood calculation captured the sum of the probabilities associated with the 

predicted and actual values. The output for the -2-log likelihood model and full model 

indicates that the model was a statistically significant improvement in fit of the final 

model than the null hypothesis, LR X2 (8) = 41,338.349, p < 0.05.  

The goodness of fit model contains the Pearson and deviance chi-square tests, 

which exhibit a good fit to the data. In this analysis, both the Pearson and Deviance tests 

were significant at p < 0.05, demonstrating that the output was not a well-fitting model. 

Pearson chi-square [X2 (5,695) = 66,755.310, p < 0.05] and the deviance chi-square [X2 

(5,695) = 11,563.039, p < 0.05], respectively. The goodness-of-fit was significant (p < 

0.05), indicating that the model was not correctly specified, resulting in the rejection of 

the null hypothesis. 

The Pseudo R2 includes the Cox & Snell, Nagelkerke, and McFadden values, 

which were used to calculate the explained variations. The Cox & Snell and McFadden 

values of .094 and .080 respectively demonstrated that the independent variable has a 

similar weight in the model. The explained variation in the dependent variable was noted 

in the Nagelkerke R2 index. The overall model had a weak relationship (Nagelkerke R2 = 
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.133) that explained 13.3 % of the variance for SPH status, signaling the rejection of the 

null hypothesis. 

I used route-2 of the ordinal logistic regression to conduct the tests of model 

effects (see Table 5). The chi-square likelihood ratio indicates the overall contribution of 

the independent variables to the model. The independent variable, BGM, and the 

confounding variables, education level, poverty level, race/ethnicity, gender, and age, 

were statistically significant predictors and contributed to the model at p < 0.05. The 

likelihood ratio chi-square for BGM was [X2 = 5,388.956, p < 0.05].  

Table 5 

 

Test of Model Effects for Research Question 1 

Source Likelihood ratio chi-

square 

df Sig. 

BGM 5,388.956 3 .000 

@Race 182.949a 1 .000 

Gender 4.026 1 .045 

Age 929.943 1 .000 

Education level 5,087.350 1 .000 

Poverty level 17,591.143a 1 .000 

Note. Dependent variable = SPH 

a. results are shown based on the last iteration  

I used route-2 of the ordinal logistic regression to conduct the parameter 

estimates. The parameter estimates output shows the contribution of each independent 

variable to the model with their statistical significance (see Table 6). The BGM variable 

was coded 1 = regular, 2 = irregular and 3 = never (reference category). As shown in the 

parameter estimates, regular BGM is a positive and significant predictor of SPH status (B 

= .224, SE=.0388, p < .05). On the other hand, irregular BGM variable is a negative but 

significant predictor of SPH status (B = -.139, SE = .0428, p < .05). 
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Table 6 

 

Parameter Estimates for Research Question 1 

   95% Wald CI     95% Wald CI for 

Exp (B) 

Parameter B SE Lower Upper Wald 

chi-

square 

df Sig.  Exp 

(B) 

Lower  Upper 

Threshold 

SPH = 

good 

-1.81 .0450 -1.898 -1.722 1619.5 1 .000 .164 .150 .179 

SPH = 

1.25 

-1.81 .0450 -1.898 -1.721 1619.7 1 .000 .164 .150 .179 

SPH = 

Fair 

-.257 .0450 -.345 -.169 32.526 1 .000 .773 .708 .845 

BGM = 

Regular 

.224 .0388 .148 .300 33.316 1 .000 1.251 1.160 1.350 

BGM = 

1.56 

-.921 .0355 -.990 -.851 673.43 1 .000 .398 .372 .427 

BGM = 

irregular 

-.139 .0428 -.223 -.055 10.596 1 .001 .870 .800 .946 

BGM = 

Never 

0a       1.00   

@Race .036 .0026 .031 .041 185.58 1 .000 1.037 1.031 1.042 

Gender1 .016 .0082 .000 .032 4.027 1 .045 1.017 1.000 1.033 

Gender2 0a       1.00   

Age .218 .0073 .204 .233 906.51 1 .000 1.244 1.227 1.262 

Education 

level 

-.523 .0073 -.537 -.509 5171.6 1 .000 .593 .584 .601 

Poverty 

level 

-.825 .0063 -.837 -.812 16891 1 .000 .438 .433 .444 

Note. Dependent variable = SPH; reference category is SPH = poor 

a. The parameter is set to zero because it is redundant  
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The log OR showed the strength of the relationship between two variables: BGM 

and SPH status (Starmer, 2018). Also, the log OR indicates that there is a predicated 

increase /decrease in the log odds of falling in a higher level of the dependent variable for 

every one unit increase on an independent variable (Crowson, 2019). Regular BGM in the 

output indicates that, for every one unit increase of BGM, there is a predicted increase of 

.224% in the log OR of reporting a higher level of SPH status than lower levels for 

individuals with diabetes who perform BGM regularly. Irregular BGM suggests that for 

every one unit increase of BGM, there is a predicted decrease of -.139 in the log odds of 

reporting a higher level of SPH status than lower levels for people with diabetes who do 

not perform blood glucose regularly. In other words, it is more probable for individuals 

who perform regular BGM to report a higher category of SPH status compared to people 

who do not perform regular BGM.  

Interpretation of Odds Ratio 

The OR of regular BGM is Exp (B) = 1.251, p < 0.05, 95% CI (1.160, 1.350), 

while the OR of irregular BGM is Exp (B) = .870, p < 0.05, 95% CI (.800, .946). The OR 

reflects the multiple changes in the odds of being in a higher category on the dependent 

variable for every one unit increase on the independent variable, holding the confounding 

variables constant. An OR greater than 1 or less than 1, suggests an increasing or 

decreasing probability of being at a higher level on the dependent variable as values on 

the independent variables increases. An OR of 1, suggests no predicted change in the 

likelihood of being in a higher category as values on independent variables increase 

(Crowson, 2019).  
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Regular BGM show that the OR of reporting in a higher level on SPH status 

increased by 1.251 for every one unit increase of BGM [Exp (B) = 1.251, p < 0.05, 95% 

CI (1.160, 1.350)]. Irregular BGM also demonstrates that the OR of reporting a higher 

level on SPH status decreased by .870 for every one unit increase of BGM [Exp (B) = 

.870, p < 0.05, 95% CI (.800, .946). This means an increased probability of reporting in a 

higher category on SPH status for individuals with diabetes who perform regular BGM 

than those who do not perform regular BGM.  

The test of parallel lines was used to assess the slope coefficient in the 

proportional odds to ensure that the ORs were the same across all levels of the SPH status 

(outcome) variable. The test of parallel lines output was not statistically significant (p > 

0.05; see Table 7), which agreed with the assumption of the proportion of odds.  

Table 7 

 

Test of Parallel Linesa for Research Question 1 

Model -2 Log likelihood Chi-square df Sig.  

Null hypothesis  36.961    

General 36.941 .020 1 .888 

Note. The null hypothesis states that the location parameters (slope coefficients) are the same 

across response categories  

a. Link function: logit  

The 95% CI of regular BGM is (1.160, 1.350), while the 95% CI for irregular 

BGM is (.800, .946). The 95% CI indicates that the OR falls within the lower and upper 

limits of the true population (Crowson, 2019). The 95% confidence level for regular 

BGM (1.160, 1.350) and the slope of the variable do not contain an overlap of p <0.05, 

indicating that the null hypothesis should be rejected (Dun, 2016). Also, the 95% 



80 

 

confidence level for the observed internal values (.800, .946) for irregular BGM does not 

contain an overlap of p <0.05.  

Based on the result of the analyses, the statistical significance of p-value (p < 

0.05), log odds, the OR, and the 95% CI for the regular BGM category, the null 

hypothesis was rejected in favor of the alternate hypothesis. Also, the p-value (p <0.05), 

log odds, the OR, and the 95% CI for irregular BGM category, the null hypothesis was 

rejected in favor of the alternate hypothesis.  

Result Analysis for Research Question 1 

Ordinal logistic regression was conducted to investigate Research Question 1: In 

the context of diabetes management, how is BGM associated with SPH status among 

adults with diabetes in the United States after controlling for age, gender, race, education, 

and poverty level? The predictor variable, BGM, was assessed a priori to evaluate the 

assumptions. The model fitting information output for the -2-log likelihood model and 

full model showed that the model was a statistically significant improvement in fit of the 

final model over the null model [LR X2 (8) = 41338.349, p <0.05]. The goodness-of-fit 

for Pearson chi-square [X2 (5695) = 66755.310, p <0.05] and Deviance [X2 (5695) = 

11563.039, p <0.05] were significant at p < 0.05, demonstrating that the model did not 

correctly specify the data. Also, the R-Square value (Nagelkereke R2 = 13.3% explained 

the variance in the dependent variable (SPH status), which signifies a weak relationship 

supporting the rejection of the null hypothesis. As shown in the tests of model output, the 

chi-square likelihood ratio indicates that the independent variable BGM, and the 

confounding variables, education level, poverty level, race/ethnicity, gender, and age, 
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were statistically significant predictors and contributed to the model at p <0.05. The 

likelihood ratio chi-square for BGM was [X2 = 5388.956, p <0.05].  

The parameter estimates output showed that regular BGM was a positive 

predictor and has statistically significant relationship with of SPH status at p < 0.05. The 

log likelihood [Coefficient 4 (B) = .224, S. E=.0388, Wald = 33.32, p < 0.05] and the OR 

[Exp (B) = 1.251, p < 0.05, 95% CI (1.160, 1.350)] showed direct proportional 

relationships between regular BGM and SPH status, controlling for age, gender, race, 

education, and poverty level. For every one unit increase of BGM, there was an increased 

probability of 0.224 (log likelihood) and 1.251 (OR) of individuals with diabetes who 

perform regular BGM of reporting a good SPH status compared to those who do not 

practice regular BGM. The 95% confidence level for regular BGM (1.160, 1.350) and the 

slope of regular BGM do not contain an overlap of p <0.05, showing that the null 

hypothesis should be rejected.  

The parameter estimates output also showed that the irregular BGM was a 

negative but significant predictor of SPH at p < 0.05. The log-likelihood for irregular 

BGM [(B) = -.139, S. E=.0428, Wald = 10.60, p > 0.05] and the OR [Exp (B) = .870, p < 

0.05, 95% CI (.800, .946)] showed inverse relationships between irregular BGM and SPH 

status, controlling for age, gender, race, education, and poverty level. For every one unit 

increase of BGM, there was a decreased probability of -.139 (log-likelihood) and .870 

(OR) of individuals with diabetes who do not perform regular BGM of reporting a good 

SPH status compared to those who practice regular BGM. The 95% confidence level 
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(.800, .946) and the slope of irregular BGM do not contain an overlap of p <0.05, 

showing that the null hypothesis should be rejected.  

Research Question 2  

Research Question 2: In the context of diabetes management, how is the HbA1c 

test associated with SPH status among adults with diabetes in the United States after 

controlling for age, race, gender, education, and poverty level? For Research Question 2, 

I conducted an ordinal logistic regression using SPSS version 27 to evaluate the 

association between the HbA1c test and SPH status. The independent and dependent 

variables for research question #2 were the HbA1c test and SPH status. Both variables 

have ordinal levels of measurement, respectively. The confidence interval was set at 

95%, and the p-value was set at (p <0.05). The results of the ordinal logistic regression 

for research question 2 are discussed in this section.  

The case processing summary provides the total scores for the independent and 

dependent variables, which are 418,268 (see Table 8). Eighty-point two percent (80.2%) 

of the respondents ranked themselves in the good SPH status category (dependent 

variable). Fourteen-point three (14.3%) and five-point five percent (5.5%) of the 

respondents ranked themselves in the fair and poor SPH status category (dependent 

variable), respectively. The next higher number (5.4%) are respondents who ranked 

themselves in the two times or more HbA1c test category (independent variable), while 

the lowest scores were respondents who ranked themselves in the one time or less (0.6%) 

and never (0.1%) HbA1c test category (independent variable), respectively. Gender was a 
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confounding variable but included in the factor category and case summary because of 

the nominal level of measurement. 

Table 8 

 

Case Processing Summary for Research Question 2 

  N Marginal percentage 

SPH1 Good 335,391 80.2% 

 1.25 26 0.0% 

 Fair 59,725 14.3% 

 Poor 23,126 5.5% 

HbA1c Two times or more 22,648 5.4% 

 1.14 392,489 93.8% 

 One time or less 2,672 0.6% 

 Never 459 0.1% 

Gender1 1.00 189,835 45.4% 

 2.00 228,433 56.6% 

Valid  418,268 100.0% 

Missing  0  

Total  418,268  

 

The model fitting information output for the -2-log likelihood model and full 

model showed a statistically significant improvement in fit of the Final model over the 

null hypothesis [ LR X2 (8) = 41191.919, p <0.05]. The -2-log likelihood calculation 

indicated that the sum of the probabilities is associated with the predicted and actual 

values. 

The goodness of fit contains the Pearson and deviance chi-square tests, which 

show whether the model a good fit the data or not. In this analysis, the Pearson and 

deviance tests were significant at p <0.05, demonstrating that the model does not fit the 

data well. Pearson chi-square: [X2 (5074) = 66338.75, p <0.05] and the deviance test: [X2 

(5074) = 11082.728, p <0.05], respectively. The goodness-of-fit was significant (p <0.05) 

and not a good fit for the data. 
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The Pseudo R2 values, the Cox & Snell R Square, and Nagelkerke R Square 

values were used to calculate the explained variations. The Cox & Snell and McFadden 

values of .094 and .080, respectively, demonstrated that the model's independent variable 

has about the same weight. As noted in this model, the explained variation in the 

dependent variable was based on the Nagelkerke R2 test. The model had a weak 

relationship (Nagelkerke R2 = .132), which explained only 13.2 % of the variance for SPH 

status.  

I used route-2 of the ordinal logistic regression to conduct the test of model 

effects. The chi-square likelihood ratio indicates the overall contribution of the 

independent variables to the model. The independent variable, HbA1c, is statistically 

significant and was found to contribute to the model (p < 0.05). The likelihood ratio chi-

square is [X2 = 5242.526, p < 0.05] for HbA1c (see Table 9).  

Table 9 

 

Test of Model Effects for Research Question 2 

Source Likelihood ratio chi-

square 

df Sig. 

BGM 5,242.526 3 .000 

@Race 177.995 1 .000 

Gender 3.058a 1 .045 

Age 932.148 1 .000 

Education level 5,062.199 1 .000 

Poverty level 17,634.660 1 .000 

Note. Dependent variable = SPH 

a. results are shown based on the last iteration  

I used route-2 of the ordinal logistic regression to conduct the parameter 

estimates. The parameter estimates output shows the contribution of each independent 

variable to the model with their statistical significance (see Table 10). The HbA1c test 
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variable was coded 1= two times or more, 2 = one time or less, and 3 = never, which was 

set as the reference category. As shown in the parameter estimates, the HbA1c test (two 

times or more) was negative predictor but has a statistically significant association with 

SPH status (B) = -.308, S.E..=.0910, p <.05). On the other hand, the HbA1c test (one time 

or less) was also negative predictor but has a statistically significant association with SPH 

status (B) = -.211, S.E..=.0975, p <.05). 

Table 10 

 

Parameter Estimates for Research Question 2 

   95% Wald CI     95% Wald CI for 

Exp (B) 

Parameter B SE Lower Upper Wald 

chi-

square 

df Sig.  Exp 

(B) 

Lower  Upper 

Threshold 

SPH = 

good 

-2.20 .0940 -2.379 -2.010 545.191 1 .000 .111 .093 .134 

SPH = 1.25 -2.19 .0940 -2.378 -2.010 544.974 1 .000 .111 .093 .134 

SPH = Fair -.642 .0940 -.827 -.458 46.745 1 .000 .526 .438 .632 

HbA1c 

(two times 

or more) 

-.308 .0910 -.487 -.130 11.489 1 .001 .735 .615 .878 

HbA1c 

1.14 

-1.31 .0901 -1.481 -1.128 209.843 1 .000 .271 .227 .324 

HbA1c 

(One time 

or less) 

-.211 .0975 -.402 -.020 4.673 1 .000 .810 .669 .981 

HbA1c = 

Never 

0a       1.00   

@Race .036 .0026 .031 .041 185.58 1 .000 1.037 1.031 1.042 

Gender1 .016 .0082 .000 .032 4.027 1 .045 1.017 1.000 1.033 

Gender2 0a       1.00   

Age .218 .0073 .204 .233 906.51 1 .000 1.244 1.227 1.262 

Education 

level 

-.523 .0073 -.537 -.509 5171.6 1 .000 .593 .584 .601 

Poverty 

level 

-.825 .0063 -.837 -.812 16891 1 .000 .438 .433 .444 

Note. Dependent variable = SPH; reference category is SPH = poor 

a. The parameter is set to zero because it is redundant  
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The log OR for HbA1c tests (two times or more) category indicated that, for every 

one unit increase of HbA1c test, there is a predicted decrease of -.308% in the log OR of 

reporting a higher level on SPH status compared to individuals with diabetes who 

perform HbA1c test (one time or less). Also, the log OR for HbA1c tests (one time or 

less) category indicated that for every one unit increase of HbA1c test, there is a 

predicted decrease of -.211% in the log odds of reporting a higher level on SPH status 

compared to people with diabetes HbA1c test (two times or more). In other words, the 

log OR is decreased [(B) = -.308, SE = .0910, p < .05) (B) = -.211, SE = .0975, p < .05)] 

for individuals who perform HbA1c test (two times or more) and (one time or less) of 

reporting in a higher category on SPH status. The log OR in this output is also significant 

as it indicates an inverse association between HbA1c tests and SPH status. 

Interpretation of Odds Ratio 

The OR for HbA1c test (two times or more) is Exp (B) = .735, p < 0.05, 95% CI 

(.615, .878), while the OR for HbA1c test (one time or less) is Exp (B) = .810, p < 0.05, 

95% CI (.669, .981). The OR indicates that for every one unit increase of HbA1c test 

(two times or more), there is a decreased probability of .735 of reporting in a higher level 

on SPH status [Exp (B) = .735, p < 0.05, 95% CI (.615, .878)]. Also, the OR shows that 

for every one unit increase of HbA1c test (one time or less), there is a decreased 

probability of .810 of reporting in a higher level on SPH status [Exp (B) = .810, p < 0.05, 

95% CI (.669, .981). The OR showed a decreased probability of reporting in a higher 

level of SPH status for individuals with diabetes who perform HbA1c tests (two times or 



87 

 

more) and those who HbA1c tests (one time or less). Both the OR and log OR indicate 

inverse relationships between HbA1c tests and SPH status. 

The test of parallel lines was used to assess the assumption of the proportion of 

odds to ensure that the effect of the HbA1c test (predictor) on the ORs are identical across 

all levels of the SPH status (outcome) variable. The test of parallel lines output was not 

statistically significant (p >0 .05), as shown in Table 10, which agreed with the 

assumption of the proportion of odds.  

Table 11 

 

Test of Parallel Lines for Research Question 2 

Model -2 Log likelihood Chi-square df Sig.  

Null hypothesis  35.546    

General 35.021 .525 1 .469 

Note. The null hypothesis states that the location parameters (slope coefficients) are the same 

across response categories  

a. Link function: logit  

The 95% CI of the HbA1c test (two times or more) is (.615, .878), while the 95% 

CI for the HbA1c test (one time or less) is (.669, .981). The 95% confidence level and 

observed internal values for both categories do not contain an overlap of p <0.05, 

indicating that the null hypothesis should be rejected (Dun, 2016).  

Based on the result of the analyses, the statistical significance of p-value (p < 

0.05), log odds, the OR, and the 95% C1 for HbA1c test (two times or more), the null 

hypothesis was rejected, and the alternate hypothesis was favored. Also, the p-value (p 

<0.05), log odds, the OR, and the 95% C1 for “HbA1c test (one time or less),” the null 

hypothesis was rejected, and the alternate hypothesis was favored.  
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Result Analysis Research Question 2 

Ordinal logistic regression was conducted to investigate Research Question 2: “In 

the context of diabetes management, how is HbA1c test associated with SPH status 

among adults with diabetes in the United States after controlling for age, race, gender, 

education, and poverty level? The predictor variable, the HbA1c test, was assessed a 

priori to verify there was no violation of the assumption.  

The model fitting information output for the -2 log-likelihood model and full 

model showed that the model was a statistically significant improvement in fit of the final 

model over the null model [ LR X2 (8) = 41191.919, p <0.05]. The Goodness-of-Fit for 

Pearson and Deviance tests were significant at p <0.05, which demonstrated that the 

model did not correctly specify the data, [X2 (5074) = 66338.75, p <0.05] and [X2 (5074) 

= 11082.728, p <0.05], respectively. The goodness-of-fit output at (p <0.05), indicated 

that the model did not accurately describe the data, leading to the rejection of the null 

hypothesis. Also, the R-Square value (Nagelkerke R2 = 13.2%) explained the variance in 

the dependent variable (SPH status), signifying a weak relationship. The likelihood ratio 

Chi-Square showed that the independent variable, the HbA1c test, was a statistically 

significant predictor and was found to contribute to the model [X2 = 5242.526, p <0.05] 

for HbA1c. 

The parameter estimates output showed that the HbA1c test (two times or more) 

category was a significant predictor of SPH at p < 0.05. The log OR of HbA1c test (two 

times or more) (B) = -.308, S. E.=.0910, Wald = 11.489, p < 0.05] and the OR [Exp (B) = 

.735, p < 0.05, 95% CI (.615, .878)] showed an inverse relationship between HbA1c test 
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(two times or more) and SPH status, controlling for age, gender, race, education, and 

poverty level. For every one unit increase of HbA1c test, there is a decreased probability 

of -.308 (log OR) and .735 (OR) of individuals with diabetes who perform HbA1c test 

(two times or more) of reporting a good SPH status. The 95% confidence level (.615, 

878) and the observed internal values for the HbA1c test (two times or more) do not 

contain an overlap of p <0.05, showing that the null hypothesis should be rejected.  

The parameter estimates output also showed that the HbA1c test (one time or less) 

was a negative predictor but has a statistically significant association with of SPH at p 

<0.05. The log OR for HbA1c test (one time or less) (B) = -.211, S. E= .0975, Wald = 

4.673, p< 0.05] and the OR [Exp (B) = .810, p < 0.05, 95% CI (.669, .981)] showed an 

inverse relationship between HbA1c test (one time or less) and SPH status, controlling 

for age, gender, race, education, and poverty level. With every one unit of increase in the 

HbA1c test (one time or less), there is a decreased probability (.810) of reporting in a 

higher category on self-deceived health status. Also, the 95% confidence level (.669, 

.981) and the slope of the category for the HbA1c test (one time or less) do not contain an 

overlap of p <0.05, indicating that the null hypothesis should be rejected.  

Research Question 3 

Research Question 3: Does race/ethnicity modify the association between BGM 

and SPH status after controlling for age, gender, education, and poverty level? I used 

moderation analysis to answer Research Question 3. A simple conceptual model 1 of 

Hayes’ moderation analysis was selected, the confidence interval was set at 95%, and the 

moderation and conditioning effects were at p < .05. The conditioning values were at -1 
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SD, mean, +1SD, and Johnson-Neyman output was selected. The variables, race, and 

BGM were mean-centered before the analysis, meaning that the product of the two 

variables was interpretable with the range of the data. 

Hayes Conceptual model (1) was used where X is the independent variable 

(BGM), Y is the dependent variable (SPH status), and W is the moderator variable (race) 

(Hayes, 2018). In the model summary, R2 accounted for the predictor variable in the 

model. The model summary was statistically significant (R2 = .0046, F (648.0), df (3.0, 

25776.0), p < 0.05). 

In this model, the unstandardized regression coefficient of the independent variable, 

BGM, was -.0863, and it is statistically significant at p < 0.05. The unstandardized regression 

coefficient of the moderator variable (race) was .0120, and it is significant at p < 0.05. The 

interaction effect formed as a product of race and BGM has a coefficient of -.0076, and it is 

significant at .0267 (p < 0.05). The result of the model shows that the moderator variable 

(race) has a positive effect and statistically significant relationship with BGM. But the slope 

or observed internal values of the 95%CI includes a zero within the true population (-

.0153, .0135). 

The interaction effect formed as a product of race and BGM was R2 = 0.0001, F 

(1.449), df (1.000, 25776.0), p < 0.05 (.0267), and was statistically significant. The level 

of confidence for all CIs in the output is 95%. W-values conditional tables are the 

minimum, the mean, and 1 SD above the mean. One SD below the mean is below the 

minimum observed in the data for (W), so the minimum measurement on (W) was used 

for conditioning instead. There were no statistical significance transition points within the 
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observed range of the moderator found using the Johnson-Neyman method. The 

interaction effect was statistically significant, but as noted in the outcome variable output, 

zero falls within the lower and upper bounds of the bootstrap CI for moderator (@race 

and the interaction effect (see Table 12). The focal predictor (BGM) was statistically 

significant, as shown in the output, and zero does not fall with the lower and upper 

bounds of the bootstrap CIs.  

Table 12 

 

Output for Outcome Variable Self-Perceived Health 

 Coefficient BootMean BootSE BootLLCI BootULCI 

Constant 1.3474 1.3473 .0171 1.3143 1.3820 

BGM -.0863 -.0863 .0110 -.1083 -.0650 

@Race .0120 .0121 .0085 -.0045 .0286 

Int-1 .0076 .0076 .0054 -.0029 .0183 

 

Figure 3 represents the levels of interaction effect by race: Whites (green), Blacks 

(red), Asians (purple), A/Native (dark green), and Others (blue). The six lines of race 

interactions are like the conditional effect of Johnson-Neyman output (see Figure 2). The 

graph represents the relationship between BGM and race on the conditional effect of 

Johnson-Neyman output. The diagonal line from the y-axis to the x-axis is the reference 

line. The blue line represents the relationship between BGM and SPH status among 

individuals reporting at (1) SD below the mean (1.00) on race. The green line shows the 

relationship between BGM and SPH status among individuals at the mean (1.70) of race. 

The red line represents the relationship between BGM and SPH status among individuals 

reporting at (1) SD above the mean on race 3.15). The slope has an increasing inverse 

direction as it moves from low-level interaction to high-level relationship. 
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Figure 2 

 

Research Question 3 Visual Interpretation 

 

Figure 3 

 

Levels of Interaction by Race 

 

Result Analysis for Research Question 3 

To investigate research question 3, I performed a simple moderator analysis using 

the Process macro (version 3.5). The focal predictor and output variables were BGM and 

SPH status, respectively. The moderator variable evaluated for the analysis was 
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race/ethnicity. The models showed that the predictor variable (BGM) [(B= -.0863, 

S.E.=.0075, p<0.05, 95% CI (-.1010, -.0717)] and the moderator variable (race) [(B.0120, 

S.E.=.0054, p<0.05, 95% CI (.0014, .0226)] were statistically significant and contributed 

to the models. The interaction effect between the focal predictor and the moderator 

variables was statistically significant [(B)= .0076, S.E.=.0034, p<0.05, 95% CI (-.0009, 

.0144)] and [R2=.0001, F (1.449), df (1.000, 25776.0), p < 0.05 (.0267)].  

As indicated, one standard deviation below the mean was less than the minimum 

observed in the data for the moderator variable. So, the minimum measurement on the 

moderator variable was used for conditioning instead. Figures 2 and 3 represent the 

relationship between BGM and SPH status on the conditional effect of Johnson-Neyman 

output of race. The blue slope characterized the relationship between BGM and SPH 

status among individuals reporting at (1) SD below the mean (1.00) on race. The green 

line indicated the association between BGM and SPH status among individuals reporting 

at the mean (1.70) of race. The red slope represents the relationship between regular 

BGM and race among individuals reporting at (1) SD above the race’s mean (3.15). The 

slope has an increasing inverse direction as it moves from the low level to the high level 

of the interactions. In the visual data and graphs for the conditional effect, the moderator 

variable (@race) was determined to have an increasing inverse direction on the 

relationship between BGM and SPH status, as evident by the negative slopes for the six 

levels of race interactions.  
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Summary 

Bivariate analyses, ordinal logistic regression, and generalized linear models were 

conducted for research question 1 to assess how BGM is associated with SPH status 

among adults in the United States after controlling for age, gender, race, education, and 

poverty level in the context of diabetes management. The statistical analyses showed that 

BGM was a positive predictor and has a statistically significant association with SPH 

status. The null hypothesis was rejected in favor of the alternate hypothesis. BGM has a 

statistically significant association with SPH status (p<.05) among adults in the United 

States while controlling for age, gender, race/ethnicity, education, and poverty level.  

To examine Research Question 2, I conducted bivariate analyses, ordinal logistic 

regression, and generalized linear models to assess how the HbA1c test is associated with 

SPH status among adults in the United States after controlling for age, gender, race, 

education, and poverty level in the context of diabetes management. The statistical 

analyses showed that the HbA1c test was a negative predictor but has a statistically 

significant relationship with SPH status. The null hypothesis was rejected in favor of the 

alternate hypothesis. HbA1c has a statistically significant association with SPH status 

(p<.05) among adults in the United States while controlling for age, gender, 

race/ethnicity, education, and poverty level.  

To answer Research Question 3, I performed a simple moderator analysis using 

Process macro (version 3.5) to examine whether race modifies the relationship between 

blood glucose and SPH status. The result of the moderation analysis model revealed that 
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the relationship between the predictor and the outcome variables was statistically 

significant. The interaction effect between the predictor variable and the moderator 

variable was also statistically significant. However, the moderator variable 

(Race/ethnicity) was determined to have a negative moderating effect on the relationship 

between BGM and SPH status, as evident by the increasing inverse direction of the 

slopes in the Johnson-Neyman conditional effect output. The null hypothesis was rejected 

in favor of the alternate hypothesis. The interaction effect between race and BGM is 

statistically significant (p<.05), but it is either insignificant or has an inverse effect on the 

SPH status among adults in the United States after controlling for age, gender, education, 

and poverty level. The slope or observed internal values of the 95%CI includes a zero in 

the true population (-.0153, .0135). 

In Chapter 4, I showed the statistical analyses and results of the research questions 

on the association between BGM, HbA1c test, and SPH status. I also showed the 

interaction effect of race on the relationship between BGM and SPH status. A summary 

of data collection, pre-analysis data preparation, descriptive and frequency statistics of 

the variables were presented. I conducted statistical analyses to answer the three research 

questions and discussed the statistically significant predictors and those not statistically 

significant. In chapter 5, I will discuss the interpretations of my findings, limitations of 

the study, recommendations for future research, and implications of the study results. 
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Chapter 5: Discussion, Conclusions, and Recommendations 

The purpose of my quantitative cross-sectional study was to examine whether 

BGM and increased HbA1c tests are associated with SPH status among adults with 

diabetes in the United States. Moreover, I evaluated whether race has a modifying 

interaction in the association of BGM and SPH status. The confounding variables were 

age, race, gender, education, and poverty level. I used data from the 2019 National 

BRFSS consisting of 418,268 respondents to assess the associations between the 

independent variables (BGM and HbA1c tests) and the dependent variable (SPH status). 

The understanding and perception of the relationships between the study variables may 

enable the design of preventive measures and intervention strategies to mitigate the 

prevalence and complications of diabetes. 

Interpretation of Findings 

The significant findings of this study include the following: 3.5% of people with 

diabetes who engage in regular BGM are more likely to report good SPH status (80.2%). 

On the contrary, 1.8 % of individual diabetes who do not practice regular BGM tend to 

report a fair or poor SPH status—14.2% and 5.5%, respectively. The results also showed 

that 5.4% of people with diabetes who met with their providers two times or more in a 

year for HbA1c tests were more likely to report good SPH status, and 0.6% of diabetic 

individuals who met with their providers one time or less in a year for HbA1c tests are 

more likely to report fair or poor SPH status. Another important finding of the study 

consistent with existing literature is that confounding variables such as age, race, gender, 
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education level, and poverty are likely to contribute to how individuals with diabetes 

perceive their health status. 

As noted in ordinal logistic regression models for Research Question 1, the R2 

values indicated a weak relationship, which explained a 13.3% variance between BGM 

and SPH status among adults with diabetes in the United States. A 13.2% variance was 

also noted between the HbA1c test and SPH status, indicating another weak relationship. 

However, ordinal logistic regression parameter estimates showed that BGM and HbA1c 

test were statistically significant predictors for SPH status while holding other variables 

constant. Though both the BGM and HbA1c tests were statistically significant, BGM was 

a positive predictor, while HbA1c was a negative predictor.  

In the model summary for the moderation analysis, the R2 accounts for the 

predictor variable; BGM was statistically significant. The interaction effect formed as a 

product of race and BGM was statistically significant (R2 = .0046, F (648.0), df (3.0, 

25776.0), p < 0.05). Additionally, the conditional effect of Johnson-Neyman output 

showed negative slopes for the interaction effects between race and BGM. The overall 

result of the moderation analysis shows that the relationship between BGM and SPH 

status cannot be moderated by race. This result differs from existing knowledge in the 

literature that race influences SPH status in the context of diabetes management (Thomas 

et al., 2010). 

BGM and SPH 

The ordinal logistic regression and generalized linear models showed in Research 

Question 1 that the BGM variable is a positive predictor and has a statistically significant 
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association with SPH at p < 0.05. The log odds and OR confirmed that for every one unit 

increase of BGM, there is an increased probability of an individual with diabetes who 

performs BGM regularly reporting in a higher category on SPH status than those who 

perform BGM regularly. 

HbA1c and SPH 

The ordinal logistic regression and generalized linear models showed in Research 

Question 2 that the HbA1c tests variable is a negative predictor but has a statistically 

significant relationship of SPH at p < 0.05. The log odds and OR also confirmed that for 

every one unit increase of HbA1c test, there is a decreased probability of individuals with 

diabetes who perform HbA1c (two times or more, and one time or less) of reporting in a 

higher category on SPH status.  

Race and Regular BGM 

The moderation analysis model showed that the relationship between BGM and 

SPH status variables was statistically significant. The interaction effect between BGM 

and the race variable was also statistically significant. However, the slope of the 

relationship between race, BGM and SPH status showed increasing inverse direction as it 

moved from low to high levels of interactions, hence the negative slopes on the visual 

graphs (figure 4 & 5). 

Limitations of the Study 

First, about 6.1 % of 418268 respondents were used to assess the associations 

between BGM, HbA1c test, and SPH status. First, as a cross-sectional design, the 

associations between BGM, HbA1c test, and SPH status do not imply causality and 
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should not be generalized to a larger population. Second, as a secondary data analysis 

based on household telephone surveys, there are potential threats for non-coverage errors 

that may affect the true sample population (Arizona Department of Health Services and 

Bureau of Tobacco and Chronic Disease, 2017). Finally, BRFSS data are based on 

subjective self-reported responses, which may differ from the objective health status 

assessments, resulting in a bias (CDC, 2020).  

Recommendations 

Other factors influence diabetes management, such as physical activities, 

nutritional management, foot care, eye examination, and medication adherence. Social 

and environmental variables, socioeconomic status, and marital status variables also 

impact the self-perception of health status. Further studies should explore how these 

factors impact the self-perception of health status among diabetes populations to enable 

more strategic interventions to address the prevalence and burden of diabetes and the cost 

and emergency utilization of care. 

The study findings show a statistically significant association between the HbA1c 

test and SPH and indicate that the HbA1c test was a negative predictor of SPH status. For 

every unit increase of the HbA1c test, there was a decreased probability of reporting in a 

higher category on the SPH status. This finding has a significant clinical implication as 

the HbA1c test is one of the recommended standards of care in diabetes management 

(ADA, 2018). Further studies using other statistical analytical methods and measurement 

levels are required to investigate the perception of HbA1c evaluations among individuals 

with diabetes regarding their general well-being. Also, additional studies are warranted to 
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evaluate the relationship between the confounding variables in this study (age, gender, 

education, and poverty level) and SPH status.  

Implications  

The study findings are consistent with existing clinical implications that people 

with diabetes who do not perform regular glucose monitoring tend to have poor self-

perception of health status and are at risk of developing complications from the disease. 

This group of people with diabetes should be targeted by health care professionals for 

effective diabetes management plans.   

Diabetes is a condition that causes enormous health and economic burden to 

people with the disease. As shown by this study and previous research, individuals who 

experience managed glycemic control tend to have good perceptions of health in terms of 

general wellbeing and quality of life. Individuals with diabetes who do not engage in 

recommended diabetes management practices and lack glycemic control tend to have 

poor self-perception of health status and associated poor health conditions. Therefore, it 

is vital to design clinical interventions and self-empowerment strategies to target specific 

groups of individuals with diabetes who have fair or poor self-perception of health due to 

irregularities in diabetes management practices. 

The concept of family and social support is integral to diabetes management. 

Social supports, including emotional, physical, informational, and affirmational supports 

provided through family network structures to individuals with diabetes, are beneficial. 

Recent studies have noted the correlation between social support networks and regular 

BGM. Ravi et al. (2018) suggest that engaging family members and friends in caring for 
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people with diabetes may significantly improve outcomes and quality of life. The results 

of this study highlight the significance of regular BGM. As noted in the findings, for 

every unit increase of diabetes management as indicated by the log odds and OR, there is 

an increasing probability of reporting in a higher level on SPH status. It means that as 

more people with diabetes are motivated through focused intervention programs and 

social support networks to engage in recommended diabetes management practices, the 

more they have managed glycemic control, favorable outcomes, reduced complications, 

improved quality of life, and overall wellbeing. 

Diabetes is the seventh leading cause of death and the most expensive chronic 

condition in the United States (CDC, 2021). The economic cost of diabetes rose 60% 

from 2007 to 2017, and about 327 billion dollars are spent on medical costs and reduced 

productivity (CDC, 2021). Most people with diabetes may have a low life expectancy and 

poor health outcomes if it is not effectively managed. There are policies, campaigns, and 

mass awareness programs at all levels of society to help prevent the risk factors and 

complications of diabetes. The findings of this study show the groups of individuals with 

diabetes to be targeted for a positive social change.  

Implication for Analysis and Theoretical Framework 

This study shows that diabetes management practices and the confounding 

variables: age, gender, race, educational level, and poverty level are significantly 

associated with SPH status. The CCM is a good fit for diabetes management practices 

because of the emphasis on integrated care plans between patients and healthcare systems 

to improve health outcomes and quality of life. Stellefson et al. (2013) noted that CCM 
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supports intervention programs to identify individuals at risk of developing diabetes 

complications for effective diabetes management.  

Conclusions 

Diabetes is a condition that causes enormous health and economic burden to 

people with the disease. The prevalence of diabetes and its complications has increased 

worldwide, with the projection to double in the future. This study shows that individuals 

with diabetes who experience glycemic control tend to have good perceptions of health in 

terms of quality of life and general well-being. On the other contrary, individuals with 

diabetes who do not engage in recommended diabetes management practices tend to lack 

glycemic control and have poor self-perception of health status. It is therefore important 

to design clinical interventions and self-empowerment strategies to focus on certain 

groups of individuals with diabetes who have fair or poor self-perception of health due to 

irregularities in diabetes management practices. 

Also, the findings of this study may add to the body of knowledge on how people 

with diabetes view the impact of diabetes management practices on the perception of 

health status. Understanding diabetes management practices and SPH status may enable 

health care professionals to target specific groups of diabetes adults and intervention 

programs to reduce the prevalence and complications of diabetes among adults in the 

United States. 

  



103 

 

References 

Abraham, C., & Sheeran, P. (2015). The health belief model. In M. Conner & P. Norman, 

Predicting and changing health behavior (pp. 30–69). McGraw-Hill.  

Adam, L., O’Connor, C., & Garcia, A. C. (2018). Evaluating the impact of diabetes self- 

management education methods on knowledge, attitudes, and behaviors of adult 

patients with type 2 diabetes mellitus. Canadian Journal of Diabetes, (425), 470-

477. https://doi.org/10.1016/j.jcjd.2017.11.003. 

Adams, K.A. & Lawrence, E.L. (2017). Chapter 10: Independent samples t. Research 

 Method, Statistics, and Applications (pp. 315-366). Chapter 10: Independent-

 Groups Design | Online Resources (sagepub.com). 

Alexander, L. K., Lopes, B., Ricchetti-Masterson, & Yeatts, K. B. (2015). Cross-

sectional studies. https://sph.unc.edu/wp-

content/uploads/sites/112/2015/07/nciph_ERIC8.pdf 

American Diabetes Association. (2018). Statistics about diabetes. 

http://www.diabetes.org/ 

American Diabetes Association (2015). Third-party reimbursement for diabetes care,

 self-management education, and supplies. Diabetes Care, 35(Supplement 1), 

 S99–S100. https://doi.org/10.2337/dc12-s099 

Ansari, R. M.., Hosseinzadeh, H., & Zwar, N. A. (2016). A quantitative research on self- 

management of type 2 diabetes in middle aged population of rural area of 

Pakistan. International Education and Research Journal, 2(8), 62–65. 

https://ro.uow.edu.au/sspapers/2475 

https://edge.sagepub.com/adams2e/student-resources/chapter-10/chapter-10-independent-groups-design
https://edge.sagepub.com/adams2e/student-resources/chapter-10/chapter-10-independent-groups-design
http://www.diabetes.org/


104 

 

Aponte, J. (2013) Literacy review: General literacy and health literacy in Dominicans 

with diabetes. Hispanic Health Care International, 11(4), 167–172. 

dx.doi.org/10.1891/1540-4153.11.4.167 

Arizona Department of Health Services (2018). Diabetes in Arizona: The 2018 burden 

report. http://azdhs.gov/documents/ 

Arizona Department of Health Services. (2015). Arizona behavioral risk factor 

surveillance system-annual reports. http://azdhs.gov/preparedness/  

Arizona Department of Health Services. (2012). Leading causes of deaths. 

https://pub.azdhs.gov/health-stats/report/ 

Arizona Department of Health Services and Bureau of Tobacco and Chronic Disease 

(2011). Arizona diabetes burden report: 2011 Report. 

http://azdhs.gov/documents/prevention/tobacco-chronic-disease/ 

Arnetz, L., Ekberg, R. N., & Alvarsson, M. (2014). Sex differences in type 2 diabetes: 

focus on disease course and outcomes. Diabetes Metabolic Syndrome and 

Obesity, 2014(7), 409–420. https://doi.org/10.2147/DMSO.S51301 

Baas, J., Bailey, R., Gieszl, S., & Gouge, C. A. (2015). Behavioral risk factor 

surveillance system survey 2015. http://www.azdhs.gov/documents/  

Barati, M. (2014). The health belief model and self-care behaviors among type 2 diabetic 

patients. 

https://www.researchgate.net/publication/281280921_The_Health_Belief_Model_

and_Self-Care_Behaviors_among_Type_2_Diabetic_Patients. 

Barr, V. J., Robinson, S., Marin-Link, B., Underhill, L., Dotts, A., Ravensdale, D., & 

about:blank
http://azdhs.gov/preparedness/
http://azdhs.gov/documents/prevention/tobacco-chronic-
about:blank
about:blank
about:blank
http://www.azdhs.gov/documents/


105 

 

Salivaras, S. (2003). The expanded chronic care model: an integration of concepts 

and strategies from population health promotion and the chronic care model. 

https://www.areac54.it/public/the%20expanded%20chronicpdf 

Beaser, R. S., Turell, W. A., & Howson, A. (2018). Strategies to improve prevention and 

management in diabetic retinopathy: Qualitative insights from mixed-method 

study. Diabetes Spectrum, 2018(1), 65–74. https://doi.org/10.2337/ds16-0043 

Billimek, J., & Sorkins, D. H. (2012). Self-reported neighborhood safety and 

nonadherence to treatment regimens among patients with type 2 diabetes. Journal 

of General Internal Medicine, 27(3), 292–296. https://doi.org/10.1007/s11606-

011-1882-7 

Blumenthal, D., Anderson, G., Burke, S. P., Fulmer, T., Jha, A. K., & Long, P. (2016). 

Tailoring complex-care management, coordination, and integration for high-need, 

high-cost patients: A vital direction for health and health care. 

https://nam.edu/wp- content/uploads/2016/09/Tailoring-Complex-Care- 

Boakye, A. B., Varble, A., Rojek, R., Peavler, O., Trainer, A. K., Osazuwa-Peters, N., & 

Hinyard, L. (2018). Sociodemographic factors associated with engagements in 

diabetes self-management education among people with diabetes in the United 

States. Public Health Report, 133(6), 685–691. 

https://doi.org/10.1177/0033354918794935 

Bonner, W. I. A., Weiler, R., Orisatoki, R., Lu, X., Andkhoie, M., Ramsay, D., 

Yaghoubi, M., Steeves, M., Szafron, M., & Farag, M. (2017). Determinants of 

self- perceived health for Canadians aged 40 and older and policy implications. 

https://doi.org/10.1177/0033354918794935


106 

 

International Journal for Equity in Health, 16, Article 94. 

https://doi.org/10.1186/s12939-017-0595-x 

Brady, T., Colligan, E., Sacks, J., & Terrillion, A. (2018). Operationalizing surveillance 

of chronic disease self-management and self-management support. Preventing 

Chronic Disease, 15. https://doi.org/10.5888/pcd15.170475  

Brody, G.H., Kogan, S.M., McBride Murry, V., Chen, Y, & Brown, A.C. (2008) 

Psychological Functioning, support for self-management, and glycemic control 

among rural African American adults with diabetes. Health Psychology, vol 27 

(suppl). 583- 590. DOI: 10.1037/0278-6133.27.1. S83  

Byers, D., Chlebowy, D., Garth, K., & Manley, D. (2016). Facilitators and Barriers to 

type 2 diabetes self-management among rural African American adults. Academic 

Journal NLM ID: 7701401. Doi 10.1177/0145721710385579 

Bustamante, A.V., Vilar-Compte, M., & Ochoa Lagunas, A. (2018). Social support and 

chronic dx management among older adults of Mexican heritage: U.S. - Mexico 

perspective. Social science and medicine. 2018; 216: 107-113. (7p). Doi: 

10.1016/j.socscimed.2018.09.025 

Cavagnolli, G., Pimentel, A.L., Freitas, P.A.C., Gross, J.L., & Camargo, J.L. (2017). 

Effect of ethnicity on HbA1c levels in individuals without diabetes: Systematic 

review and meta-analysis. PLoS One. 2017; 12(2): e0171315. 

https://doi.org/10.1371/journal.pone.0171315 

Cavanagh, K. L. (2011). Health literacy in diabetes care: explanation, evidence, and 

equipment. Diabetes Management: London Vol. 1 Iss 2. DOI:10.2217/dmt.11.5 

about:blank
about:blank
about:blank
about:blank


107 

 

Centers for Disease and Prevention. (2021). National Center for Chronic Disease 

Prevention and Health Promotion (NCCDPHP). Cost-Effectiveness of Diabetes 

Interventions | Power of Prevention (cdc.gov). 

Centers for Disease and Prevention. (2020). 2019 BRFSS survey and documentation. 

https://www.cdc.gov/brfss/ 

Centers for Disease and Prevention. (2018). BRFSS prevalence and trends data. 

https://nccd.cdc.gov/BRFSSPrevalence/ 

Centers for Disease and Prevention. (2017). National diabetes statistics report, 2017. 

https://www.cdc.gov/diabetes/pdfs/data/  

Chen, L., Magllano, D.J., & Zimmet, PZ. (2012). The worldwide epidemiology of type 

diabetes mellitus – present and future perspective. Nature Rev Endocrinol, April 

2012; 8(4): 228-236. (9p). Doi. 10.1038/nrendo.2011.183  

Chen R., Cheadle, A., Johnson, D., & Duran, B. (2014). US trends in receipt of 

appropriate diabetes clinical and self-care from 2001 to 2010 and racial/ethnic 

disparities in care. The diabetes Educator [Diabetes Educ] 2014; 40(6), pp. 756- 

66. Doi: 10.1177/0145721714546721. 

Chlebowy, D.O, Hood, S., & Lajoie, A.S. (2010). Facilitators and barriers to self- 

management of type 2 diabetes among urban African Americans: Focus Group 

Findings. The Diabetes Educator 36(6): 897-905. DOI: 

10.1177/0145721710385579 

Chrvala, C.A., Sherr, D., & Lipman, R.D. (2016). Diabetes self-management education 

for adults with type 2 diabetes mellitus: A systematic review of the effect on 

https://www.cdc.gov/chronicdisease/programs-impact/pop/diabetes.htm
https://www.cdc.gov/chronicdisease/programs-impact/pop/diabetes.htm
https://www.cdc.gov/brfss/
https://nccd.cdc.gov/BRFSSPrevalence/
about:blank


108 

 

glycemic control. Patient Education and Counseling volume 99, issue 6, June 

2016 pages 926-943. doi.org/10.1016/j.pec.2015.11.003 

Choe, S., Kim, J.Y., Ro, Y.S., & Cho, S. (2018). Women are less likely than men to 

achieve optimal glycemic control after 1 year of treatment: A multi-level analysis. 

of a Korean primary care cohort. PLoS ONE: 2018 13(5): e0196719. DOI: 

https://doi.org/10.1371/journal.pone.0196719 

Colberg, S.R., Sigal, R.J., Yardley, J.E., Riddell, M.C., Dunstan, D.W., Dempsey, P.C., 

Horton, E.S., Castorino, K., & Tate, D.F. (2016). Physical activity/exercise and 

diabetes: A position statement of the American Diabetes Association. Diabetes 

Care. 2016; 39:2065–2079 | DOI: 10.2337/dc16-1728. 

Colberg, S.R., Sigal, R.J., Fernhall, B., Regensteiner, J.G., Blissmer, R.J., Rubin, R. R., 

Chasan-Taber, L., Albright, A.L., & Braun, B. (2010). Exercise and Type 2 

Diabetes. The American College of Sports Medicine and the American Diabetes. 

Association: joint position statement. Diabetes Care. 2010 Dec; 33(12):2692-6. 

Doi: 10.2337/dc10-1548. 

Cooper Bailey, S., Brega, A.G., Crutchfield, T.M., Elasy, T., Herr, H., Kappingst, K., & 

Schillinger, D (2014). Update on health literacy and diabetes. Research Article, 

vol: 40 issues: 5, page(s): 581-604. https://doi-10.1177%2F0145721714540220. 

Crowson, M (2019, July 11). Multinomial logistic regression using SPSS [Video]. 

YouTube. https://www.youtube.com/watch?v=1BL5cL8_Cyc 

Davy, C., Bleasel, J., Liu, H., Tchan, M., Ponniah, S., & Brown, A, (2015). Effectiveness 

of chronic care models: opportunities for improving healthcare practice and health 

about:blank
about:blank


109 

 

outcomes: a systematic review. BMC Health Serv Res. 2015; 15: 194. 

Doi: 10.1186/s12913-015-0854-8 

Danne, T., Nimri, R., Battelino, T., Bergenstal, R.M., Close, K.L., DeVries, J.H., Garg, 

S., Heinemann, L., Hirsch, I., Amiel, S.A., Beck, R., Bosi, E., Buckingham, B., Cobelli, 

C., Dassau, E., Doyle III, F.J., Heller, S., Hovorka, R., Jia, W., Jones, T., Kordonouri, O., 

Kovatchev, B., . . . Phillip, M. (2017). International Consensus on Use of Continuous 

 Glucose Monitoring. Diabetes Care 2017 Dec; 40(12): 1631-1640 

 https://doi.org/10.2337/dc17-1600. 

Diabetes Association. (2017). The burden of diabetes in Arizona. 

http://main.diabetes.org/  

Diderichsen, F. (2010). A conceptual framework for action on the social determinants of 

health. Retrieved on May 10, 2018, from http://www.who.int/sdhconference/  

Dun, P., Picht, S., & Burtis, S. (2016) Probability Calculating Significance. How do I 

calculate significance for probability? - Quick Answers (waldenu.edu). 

Esteban y Peña MM, Hernandez Barrera V, Fernández Cordero X, Gil de Miguel A, 

Rodríguez Pérez M, Lopez-de Andres A., & Jiménez-García R. (2010). Self-

perception of health status, mental health, and quality of life among adults with 

diabetes residing in a metropolitan area. Diabetes Metab. 2010 Sep; 36(4):305-11. 

Doi: 10.1016/j.diabet.2010.02.003.  

Evert, A.B., Dennison, M., Gardner, C.D., Timothy Garvey, W., Lau, K.H., Macleod, J., 

Miltri, J., Pereira, R.F., Rawlings, K., Robinson, S., Saslow, L., Uelmen, S., 

Urbanski, P.B., & Yancy, W.S. (2019). Nutrition therapy for Adults with Diabetes 

about:blank
http://main.diabetes.org/
about:blank
https://academicanswers.waldenu.edu/faq/314198
https://academicanswers.waldenu.edu/faq/314198
about:blank
about:blank
about:blank


110 

 

or Prediabetes: A Consensus Report. Diabetes Care 2019 May; 42(5): 731 754.  

doi.org/10.2337/dci19-0014.  

Ferdinand, K.C. & Nasser, S.A. (2015). Racial/ethnic disparities in prevalence and care 

of patients with type 2 diabetes mellitus. Current Medical Research and Opinion, 

31:5, 913-923. DOI: 10.1185/03007995.2015.1029894 

Field, A(2013). Discovering statistics using IBM SPSS statistics, 4 e. SAGE Publications 

India Pvt Ltd. B1/1-1 Mohan Cooperative Industrial Area, Mathura Road, New 

Delhi 110044, India.  

Galobardes, B., Lawlor, D.A., & Lynch, J.W., & Shaw, M. (2004). Indicators of 

socioeconomic position (part1). J Epidemiology & Community Health. 60(1): 7- 

12. Doi: 10.1136/jech.2004.023531 

Ghimire, G.D. & Devi.W.A. (2018) Self-management behaviors among patients with 

type-2 diabetes at Manipal teaching hospital, Nepal. Journal of Nursing 

Education 10(2), p49-54. 6p. https://web-a-ebscohost-com/ 

Glenn, L.E., Nichols, M., Enriquez, M., & Jenkins, C. (2020). Impact of a community- 

based approach to patient engagement in rural, low-income adults with type 2 

diabetes. Public health Nursing. 2020, 37(2), p178-187. Doi: 10.1111/phn.12693. 

Green, S.B. & Salkind, N.J. (2014). Using SPSS for windows and Macintosh. Analyzing 

and understanding data. Pearson Education Inc. Upper Saddle River, NJ. 

Hayden, J. (2018). Chapter 4: Health belief model. Health Behavior Theory (pp. 57–79)

 9781284159134_FMxx_Print.pdf (jblearning.com). 

Hayes, A.F (2018). Macro Process Version (3.5). www.guilford.com/p/yayes. 

about:blank
about:blank
about:blank
https://web-a-ebscohost-com/
https://samples.jblearning.com/9781284125115/9781284159134_FMxx_Print.pdf
http://www.guilford.com/p/yayes


111 

 

HealthyPeople2020 (2018). Diabetes. https://www.healthypeople.gov/2020/.  

Herman, W.H. & Cohen, R.M. (2012). Racial and Ethnic Differences in the Relationship 

between HbA1c and Blood Glucose: Implications for the Diagnosis of Diabetes. 

Clin Endocrinol Metab. 2012 Apr;97(4):1067-72. Doi: 10.1210/jc.2011-1894. 

Hill-Briggs, F., Adler, N.E., Berkowitz, S.A., et al (2021). Social Determinants of Health and 

Diabetes: A Scientific Review. Diabetes Care 2021; 44:258–279 

https://doi.org/10.2337/dci20-0053 

Hochbaum, G.M. (1958). Health belief model. http://www.med.uottawa.ca/  

Janapala R, Jayaraj J S, Fathima N., Kashif, T., Usman, N., Dasari, A., Jahan, N. & 

Sachmechi, I. (2019). Continuous Glucose Monitoring Versus Self-monitoring of 

Blood Glucose in Type 2 Diabetes Mellitus: A Systematic Review with Meta-

analysis. Cureus 11(9): e5634. doi:10.7759/cureus.5634 

Kadam, P. & Bhalerao, S. (2010). Sample size calculation. Int J Ayurveda Res. 2010 Jan 

– Mar, 1(1); 55-57. Doi: 10.4103/0974-7788.59946 

Kadu, M. K., & Stolee, P. (2015). Facilitators and barriers of implementing the chronic 

care model in primary care: a systematic review. BMC family practice, 16(1), 12. 

Doi: 10.1186/s12875-014-0219-048 

Kalyani, R.R., & Egan, J.M. (2013). Diabetes and Altered Glucose Metabolism with 

Aging. Endocrinol Metab Clin North Am. 2013 Jun; 42(2): 333–347. 

Doi: 10.1016/j.ecl.2013.02.010 

Kartal, A. & Inci, F.H. (2011). A cross-sectional survey of self-perceived health status 

and metabolic control values in patients with type 2 diabetes. Int J Nurs Stud. 

https://www.healthypeople.gov/2020/
http://www.med.uottawa.ca/
about:blank
about:blank
about:blank


112 

 

2011 Feb; 48 (2):227-34. Doi: 10.1016/j.ijnurstu.2010.07.004. 

Kautzky‐Willer, A., Kosi, L., Lin, J. & Mihalievic, R. (2015). Gender‐based differences 

in glycemic control and hypoglycemia prevalence in patients with type 2 diabetes: 

results from patient‐level pooled data of six randomized controlled trials. 

Diabetes Obes Metab. 2015 Jun;17(6):533-540. Doi: 10.1111/dom.12449 

Kent State University (2020). SPSS Tutorials: Chi-square test of independence. 

https://libguides.library.kent.edu/spss/chisquare 

Kirsh, SR. & Aron, DC. (2016)2Integrating the chronic-care model and the ACGME 

competencies: using shared medical appointments to focus on systems-based 

practice. http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.989.4136 

Koliaki, C., Tentolouris, A., Eleftheriadou, I., Melidonis, A., Dimitriadis, G., & 

Tentolouris, N. (2020). Clinical management of diabetes mellitus in the era of 

COVID- 19: practical issues, precautions, and concerns. J Clin Med. 2020 Jul; 

9(7): 2288. Doi: 10.3390/jcm9072288. 

Kowall B, Rathmann W, Stang A, Bongaerts B, Kuss O, Herder C., Roden, M., Quante, 

A., Holle, R., Huth, C., Peters, A. & Meisinger, C. (2017). Perceived risk of 

diabetes seriously underestimates actual diabetes risk: The KORA FF4 study. 

PLoS ONE 12(1): e0171152. doi:10.1371/journal. pone.0171152. 

Kristianingum, ND. Wiarsih, W., & Nursasi, AY. (2018). Perceived family support 

among older persons in diabetes mellitus self-management. BMC Geriatrics. 

Vol.18 (suppl 1), pp. 304. Doi: 10.1186/s12877-018-0981-2 

Kueh, Y.C., Morris, T., Borkoles, E., & Shee, H. (2015). Modeling of diabetes 

about:blank
about:blank
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.989.4136
about:blank


113 

 

knowledge, attitudes, self-management, and quality of life: a cross-sectional study 

with an Australian sample. Health and Quality of Life Outcomes 13:129. Doi. 

/10.1186/s12955-015-0303-8 

Kueh, Y.C., Morris, T., & Ismail, A (2016). The effect of diabetes knowledge and 

attitudes on self-management and quality of life among people with type 2 

diabetes. PHM 22(2) 138-144. Doi: /10.1080/13548506.2016.1147055 

Laerd Statistics (2021). Multinomial logistic regression using SPSS statistics. How to 

perform a Multinomial Logistic Regression in SPSS Statistics | Laerd  

Leger, E. (2010). Prevalence of diabetes in African American communities: Risk factors 

and prevention as a social disease. http://www.brooklyn.edu/ 

Lepard M.G., Joseph A.L., Agne A.A., & Cherrington A.L. (2015). Diabetes self- 

management interventions for adults with type 2 diabetes living in rural areas: a 

systematic literature review. Current diabetes reports. 2015. 15(6), pp.608. 

Lindsay, R.S., & Bennett, P.H. (2001). Type 2 diabetes, the thrifty phenotype – an 

overview. British Medical Bulletin 60(1) 21-32. doi.org/10.1093/bmb/60.1.21 

Long, J.A., Wang, A., Medvedeva, E.L., Eisen, S.V., Gordon, A.J., Kreyenbuhl, J., & 

Marcus, S.C. (2014). Glucose Control and medication adherence among veterans 

with diabetes and serious mental illness: does collocation of primary care and 

mental health care matter? Diabetes Care 2014; 37:2261-2267. Doi: 

10.2337/dc13-0051 

Lorem, G., Cook, S., Leon, D.A., Emaus, N., & Schirmer (2020) Self-reported health as a 

predictor of mortality: A cohort study of its relation to other health measurements 

about:blank
about:blank
about:blank
https://statistics.laerd.com/spss-tutorials/multinomial-logistic-regression-using-spss-statistics.php
https://statistics.laerd.com/spss-tutorials/multinomial-logistic-regression-using-spss-statistics.php
http://www.brooklyn.edu/
about:blank


114 

 

and observation time. Sci Rep 10, 4886 (2020). https://doi.org/10.1038/s41598-

020-61603-0. 

Lynch, C.P., Strom, J., & Egede, L. E. (2011). Disparities in diabetes self-management 

and quality of care in rural versus urban veterans. Scholarly journals 2011, vol 25, 

issue 6; 387-392. DOI: 10.1016/j.jdiacomp.2011.08.003 

Lutfiyya, N.M., McCullough, J.E., Mitchell, L., Scott Dean, L., & Lipsky, M.S. (2011). 

Adequacy of diabetes care for older U.S. rural adults: a cross-sectional 

population-based study using 2009 BRFSS data. BMC Public Health 11, 940 

(2011). https://doi.org/10.1186/1471-2458-11-940 

Mangiafico, SS. (2020). Summary and analysis of extension program evaluations R. 

https://rcompanion.org/handbook/D_03.html 

Marylyn Morris, M., Alice, P., Gwen, G., & Lourdes, B. (2010). Type 2 diabetes self-

management social support interventions at the U.S. - Mexico border. Public 

Health Nursing 27(4): 310-319. Doi: 10.1111/j.1525-1446.2010. 00860. 

Mauvais-Jarvis, F. (2017). Gender differences in glucose homeostasis and diabetes. 

Physiology & Behavior 187(Suppl. 1). DOI: 10.1016/j.physbeh.2017.08.016 

Mayer-Davis, E., Bell, R.A., Beyer, J., Dabelea, D. & D’Agostino, R. (2009). Diabetes in 

African American youth. Diabetes care 32 (s2): S112 – S122. 

doi.org/10.2337/dc09-S203 

McCleary-Jones, V. (2011). Health literacy and its association with diabetes knowledge, 

self-efficacy, and disease self-management among African Americans with 

diabetes mellitus. Journal Article 2011; 22(2): 25-32. (8p). Ebscohost-com.ezp. 

about:blank
about:blank
about:blank
about:blank
about:blank


115 

 

waldenulibrary.org. 

McElfish, P.A; Balli, M.L., Hudson, J.S., Long, C.R., Hudson, T, Wilmoth, R., Rowland, 

B., Warmack, T.S., Purvis, R.S., Schultz, T., Riklon, S., Holland, A., & Dickey, 

T. (2018). Identifying and understanding barriers and facilitators to medications 

adherence among marshellese adults in Arkansas. Journal of pharmacy 

technology. 2018; 34(5): 204-215. (12p). Doi: 10.1177/8755122518786262 

McEwen, M.E., Lin, P-C., & Pasvogel, A. (2013). Analysis of behavioral risk factor 

surveillance system data to assess the health of Hispanics with diabetes in US- 

Mexico border communities. Research article -2013: vol: 39 issues: 6; page(s): 

742-751. Doi: 10.1177%2F0145721713504629. 

McEwen, M., Pasvogel, A., Elizondo-Pereo, R., Meester, I., Vargas-Villarreal, J., & 

Gonzalez-Salazar, F. (2019). Diabetes self-management behaviors, health care 

access, and health perception in Mexico-U. S Border States. Diabetes Educator 

(Diabetes Educ), 2019; 45(2) 164-173. (10p). Doi: 10.1177/0145721719828952. 

Mcinnes, A., Jeffcoate, W., Vileikte, L., Game, F., Lucas, K., Higson, N., Stuart, L., 

Church, A., Scanlan, J., & Anders, J. (2011). Foot care education in patients with 

diabetes at low risk of complications: a consensus statement. Diabet Med. 2011 

Feb.; 28(2): 162-167. Doi:10.1111/j.1464-5491.2010. 03206.  

Melkus, GD., Whittlemore, R., & Mitchell, J. (2009). Type 2 diabetes in urban, Black, 

and rural white women. Research article Vol. (35, issue 2), 

https://doi.org/10.1177/0145721708327532. 

Milo RB & Connelly CD (2019). Predictors of glycemic management among patients 

about:blank
about:blank
about:blank
about:blank


116 

 

with type 2 diabetes. Journal of clinical nursing, 2019 May; Vol. 28 (9-10), pp. 

1737-1744. Doi-10.1111/jocn.14779. 

Molayaghobi, NS. Abazari, P., Taleghani, F., Iraji, B., Etesampour, A., Zarej, A., 

Hashemi, H., & Abasi F. (2019). Overcoming challenges implementing Chronic 

Care Model in diabetes management: An action research approach. Int. J Prev 

Med. 2019; 10: 13. Doi: 10.4103/ijpvm.IJPVM_485_18. 

Montiel, M., Carmen, R., Ferguson, E., Herrmann, T., Jensen, G., Jones, C., Kristina, V., 

Leal, S., Miller, S., & Tummala, P. (2011). Arizona department of health services 

(2011) Arizona Diabetes Burden Reports: 2011. 

http://azdhs.gov/documents/prevention/tobacco-chronic-disease/diabetes/  

Murcko, A.C., Donie, J., Endsley, S., & Cooper, L (2006). The chronic care model: 

blueprint for improving total diabetes care. Handbook of Diabetes Management 

pp 19-33. Doi: https://doi.org/10.1007/0-387-23490-X_2. 

My Environmental Education Evaluation Resource Assistant. (2021). Power analysis, 

statistical significance, and effect size. Power Analysis, Statistical Significance, & 

Effect Size | Meera (umich.edu). 

Mwinnyaa G, Porch T, Bowie J, & Thorpe RJ. (2018). The Association Between. 

Happiness and Self-Rated Physical Health of African American Men: A 

Population-Based Cross-Sectional Study. Am J Mens Health. 2018 Sep; 

12(5):1615-1620. Doi: 10.1177/1557988318780844. 

National Center for Health Statistics. (1987). Prevalence of diagnosed diabetes, 

undiagnosed diabetes, and impaired glucose tolerance in adults 20-74 years of 

about:blank
about:blank
about:blank


117 

 

age, Unites States, 1976-80 87-1687. https://www.cdc.gov/nchs/data/series/  

National Center for Health Statistics. (2018). Vital and health statistics. 

https://www.cdc.gov/nchs/data/series. 

National Diabetes Statistics Report. (2020). Estimates of diabetes and its burden in the 

United States. https://www.cdc.gov/diabetes/data/statistics- report/index.html. 

Nicklett, E.J., Omidpanah, A., Whitener, R., Haword, B.V., & Mansion, S. (2017). 

Access to care and diabetes management among older American Indians with 

type 2 diabetes. Research article Vol: 29 issue 2, page(s): 206-221. Doi-

10.1177%2F0898264316635562 

Office of Research and Doctoral Services. (2015). Literature review: Common errors 

made when conducting a literature review [YouTube video]. 

https://www.youtube.com/watch?v=NiDHOr3NHRA  

Patel, M.R., Resnicow, K., Lang, I., Kraus, K., & Heisler, M. (2018). Solutions to address 

diabetes-related financial burden and cost related non-adherence result from a 

pilot study. Health education and behavior; 2018, 45(1), 101-111. 

Doi:10.1177/1090198117704683 

Peyrot, M., Egede, LE. Funnell, M.M., Hsu, W.C., Ruggiero, L., Siminerio, L.M., & 

Stuckey, H.L. (2018). US ethnic group differences in self-management in the 2nd 

diabetes attitudes, wishes, and needs (DAWNS) study. Journal of diabetes and its 

complication. 2018 Jun; 32(6):586-592. Doi: 10.1016/j.jdiacomp.2018.03.002. 

Pierannunzi, C., Sean Hu., S & Balluz, L. (2013). A systematic review of publication 

assessing reliability and validity of behavioral risk factor surveillance system 



118 

 

(BRFSS), 2004 -2011. BMC medical research methodology 13.49. 

Doi:10.1186/1471-2288-13-49 

Raffle H., Ware L.J., Ruhil A.V., Hamel-Lambert J. & Denham S.A. (2012). Predictors 

of daily glucose monitoring in Appalachian Ohio. American Journal of Health 

behavior: 2012 Mar; 36(2):193-202. Doi: 10.5993/AJHB.36.2.5 

Ravi, S., Kumar, S. & Gopichandran, V. (2018). Do supportive family behaviors promote 

diabetes self-management in resource limited urban settings? A cross- sectional 

study. BMC Public Health 18(1) 826. Doi: 10.1186/s12889-018-5766- 

Reyes, J., Laroche, H., Muller, B., Parker, E., & Tripp-Reimer, T. (2017). Factors 

influencing diabetes self-management among medically underserved patients with 

type 2 diabetes. Global Qualitative Nursing Research 4: 2333393617713097. 

Doi: 10.1177/2333393617713097 

Ruiz-Narvaez, E.A., Palmer, J.R., Gerlovin, H., Rosenberg, L., Rosenzweig, J.L., 

Vimalanada, VG. & Wise, LA. (2014). Birth weight and risk of type 2 diabetes in 

black women’s health study: Does adult BMI play a mediating role. Diabetes care 

37(9) 2572-8. Doi: 10.2337/dc14-0731 

Robbins, JM., Kasi, SV. Vaccuarino V., & Zhang, H. (2001). Socioeconomic status and 

Type 2 diabetes in African American and Non-Hispanic white women and men: 

Evidence from third national health nutrition examination survey. Am J Public 

Health.91(1): 76–83. https://www.ncbi.nlm.nih.gov/ 

Rosenbloom, A.L., Joe, J.R., Winter, W.E., &Young, R.S. (1999). Emerging epidemic of 

type 2 diabetes in youth. Diabetes Care 22(2): 345-354. 

about:blank


119 

 

doi.org/10.2337/diacare.22.2.345 

Rudestam, K. E., & Newton, R. R. (2015). Surviving your dissertation: A comprehensive 

guide to content and process (4th ed.). Sage Publications. 

Sadowski, D., Devlin, M., & Hussain, A. (2012). Diabetes self-management activities for 

Latinos living in non-metropolitan rural communities: A snapshot of an 

underserved rural state. Journal of immigrant and minority health. 2012, vol.14 

issue 6, p990-998. 9p. DOI. 10.1007/s10903-012-9602-x 

Schulz, L.O., & Chaudhari, L.S (2015). High-risk population: The Pimas of Arizona and 

Mexico. Cur Obes Rep. 4(1). 92-98. Doi: 10.1007/s13679-014-0132-9 

Senteio, C., & Veinot, T. (2014). Trying to make things right: adherence work in high- 

poverty, African American neighborhoods. Qualitative Health Research 2014, 

24(12), p1745-1756, 12p. Doi: 10.1177/1049732314549027 

Si, D., Bailie, R., & Weeramanthri, T. (2008). Effectiveness of chronic care model- 

oriented interventions to improve quality of diabetes care: a systematic review. 

Primary Health Care Research & Development 2008; 9: 25-40. Doi: 

10.1017/S1463423607000473 

Small, B.L., Gregory, C.M., Zoller, J.S., & Egede, L.E. (2014). Effect of neighborhood 

factors on diabetes self-care behaviors in adults with type 2 diabetes. Diabetes 

research & Clinical Practice, 2014, vol. 106 issue 3, p435-442. DOI: 

10.1016/j.diabres.2014.09.029 

Sohn, MW, Kang, H., Park, JS, Yates, P., McCall, A., Stukenborg, G., Anderson, R., 

Balkrishnan R., & Lobo, JM. (2016). Disparities in recommender preventive care 

about:blank
about:blank


120 

 

usage among persons living with diabetes in the Appalachian region. BMJ open 

diabetes research and care 2016; Vol 4(1), pp. e000284. Doi: 10.1136/bmjdrc-

2016-000284 

Sommers, B.D., Maylone, B., Blendon, R., Orav, E.J., & Epstein, A.M. (2017). Three- 

year impacts of the ACA: improved medical care and health among low-income 

adults. Health Affairs. 2017, 36(6), p1119-1128. 10p. Doi: 

10.1377/hlthaff.2017.0293 

Starmer, J. (2018, June 21). StatQuest: Odds ratio and log (odds ratios), clearly 

explained! [Video]. YouTube. https://www.youtube.com/watch?v=8nm0G-1uJzA 

Stellefson, M., Dipnarine, K., & Stopka, C. (2013). The chronic model and diabetes 

management in US primary care settings: a systematic review. 

https://www.ncbi.nlm.nih.gov/ Prev Chronic Dis. 2013; 10: E26. Doi: 

https://dx.doi.org/10.5888%2Fpcd10.120180 

Strecher, V.J., & Rosenstock, I.M. (1988). Social learning theory and the health belief 

model. Research Article volume 15(2): 175-183. 

doi.org/10.1177/109019818801500203 

Sue Kirkman, M., Jones Briscoe, V., Clark, N., Florez, H., Haas, L.B., Halter, J.B., Huang, E.S., 

Korytkowski, M.T., Munshi, M.N., Odegard, P.S., Pratley, R.E., & Swift, C.S. (2012). 

Diabetes in Older Adults. Diabetes Care 2012 Dec; 35(12): 2650-2664. 

https://doi.org/10.2337/dc12-1801 

Tang, T.S., Brown, M.B., Funnell, M.A., & Anderson, R.M. (2008). Social support, 

quality of life, and self-care behaviors among African Americans with type 2 

https://www.youtube.com/watch?v=8nm0G-1uJzA
https://www.ncbi.nlm.nih.gov/
about:blank
https://doi.org/10.2337/dc12-1801


121 

 

diabetes. Research article. Vol: 3(2), 266-276. 

doi.org/10.1177%2F0145721708315680 

Thanda, A (2020). What is Logistic Regression? Retrieved on December 27, 2020, from 

What is Logistic Regression? A Beginner's Guide (careerfoundry.com). 

Thomas, S.B., Sansing, V.V., Davis, A., Magee M., Massard, E., Srinivas, V.S., Helmy, 

T., Desvigne-Nickens, P., Brooks, M. M., & the Bari 2D Study Group. (2010). 

Racial Differences in the Association between Self-Rated Health Status and 

Objective Clinical Measures Among. Participants in the BARI 2D Trial. Am J 

Public Health. 2010 April; 100(Suppl 1): S269–S276. 

Doi: 10.2105/AJPH.2009.176180 

Titus, S.K. & Kataoka-Yahiro, M. (2019). A systematic review of barriers to access to 

care in Hispanics with type 2 diabetes. Journal of transcultural Nursing 2019, 

vol. 30 Issue 3, p280-290. 11p. doi.org/10.1177%2F1043659618810120 

Toci, E., Burazeri, G., Jerliu, K., Sorensen, K., Ramadani, N., Hysa, B., & Brand, H. 

(2015). Health literacy, self-perceived health, and self-reported chronic morbidity 

among older people in Kosovo. Health Promotion International, Volume 30, 

Issue 3, 667–674. https://doi.org/10.1093/heapro/dau009 

Tull, E.S & Roseman, J.M. (n.d.) Chapter 31 diabetes in African Americans. Retrieved 

on March 14, 2018, from https://www.academia.edu/19411418/ 

Tuna, E.L., Baig, A.A., Huang, E.S., Laiteerapong, N., & Chua, K-P. (2017). Racial and 

ethnic disparities in diabetes screening between Asian Americans and other 

adults: BRFSS 2012 – 2014. Journal of general internal medicine DOI: 

about:blank
about:blank
about:blank
about:blank
about:blank
about:blank


122 

 

10.1007/s11606-016-3913-x 

Twombly, J.G., Long, Q., Zhu, M., Wilson, P.W., Narayan, K.M., Fraser, L-N., Webber, 

B.C., & Lawrence, S. (2010). Diabetes care in black and white veterans in the 

southeastern U.S. Diabetes Care – 2010; 33(5): 958-963. (6p). DOI: 

10.2337/dc09-1556 

Vaccaro, J., & Huffman, E.G. (2012). Reducing health disparities: medical advice 

received for minorities with diabetes. Journal of health & human services 

administration. 2012, 34(4), p391-417.  

Vachon, G.C., Ezike, N., Brown-Walker, M., Chhay, V., & Pikelny, I. (2007). Improving 

access to diabetes care in an inner-city, community-based outpatient health center 

with a monthly open-access, multistation group visit program. Journals of 

National Medical Association; Washington Vol. 99. (12). Retrieved from 

Proquest-com.ezp.ealdenulibrary.org. 

Vandenbosch, J., Van den Broucke, S., Schinckus, L., Schwarz, P., Doyle, G., Pelikan, J., 

Muller, I., Levin-Zamir, D., Schillinger, D., Chang, P., & Terkildsen-Maindal, H. 

(2018). The impact of health literacy on diabetes self-management education. 

Research article. Vol 77, Issue 3. Doi-10.11772F0017896917751554 

Wagner, E., Austin, B., Davis, C., Hindmarsh, M., Schaefer, J., & Bonomi, A. (2012). 

Improving chronic illness care: Translating evidence into action. Health Affairs, 

20(6), 64-78. 

Wagner, E. (1998). Chronic disease management: What will it take to improve care for 

chronic illness. Effective Clinical Practice, 1(1), 2–4. 

about:blank


123 

 

https://access.portico.org/stable?au=phwwtrq3nv 

Walden Academic Skills Center. (2019, July 8). Logistic regression: APA write-up 

[Video]. YouTube. https://www.youtube.com/watch?v=ie0lXydqXbo 

Walden University Academic Skills Center. (n.d.). What is an example of logistic 

regression research questions with significant results? 

https://academicanswers.waldenu.edu/faq/316130 

Wilkinson, A., Ritchie, L., & Whitehead, L. (2013). Factors influencing the ability to 

self-manage diabetes for adults living with type 1 or 2 diabetes. Journal of 

nursing studies vol. 51(1), pages 111-122. doi.org/10.1016/j.ijnurstu.2013.01.006 

World Health Organization. (n.d.). Diabetes. http://www.who.int/mediacentre/ 

Wu, S., Wang, R., Zhao, Y., Ma, X., Wu, M., Yan, X., & He, J. (2013). The relationship 

between self-rated health and objective health status: a population-based study. 

BMC Public Health 13, 320 (2013). https://doi.org/10.1186/1471-2458-13-320. 

Yan, A.F., Sun, X., Zheng, J., Mi, B., Zuo, H., Ruan, G., Akhtar, H., Wang, Y., & Shi, Z. 

(2020). Perceived risk, behavior changes and health-related outcomes during 

COVID-19 pandemic: finding among adults with and without diabetes in China. 

Diabetes Research and Clinical Practice. July 4, 2020. 

(diabetesresearchclinicalpractice.com) 

Yang K, Baniak LM, Imes CC, Choi, J. & Chasens, ER. (2018). Perceived Versus Actual 

Risks of Type 2 Diabetes by Race and Ethnicity. The Diabetes Educator, Volume: 

44 issue: 3, page(s): 269-277. Doi/10.1177%2F0145721718770983. 

Zach (2020). The 6 Assumptions of Logistic Regression (With Examples). The 6 

https://access.portico.org/stable?au=phwwtrq3nv
about:blank
http://www.who.int/mediacentre/
about:blank
https://www.statology.org/assumptions-of-logistic-regression/


124 

 

Assumptions of Logistic Regression (With Examples) (statology.org). 

Zhang, X., Bullard, K.M., Gregg, E.W., Beckles, G.L., Williams, D.E., Barker, L.E., & 

Imperatore, G. (2012). Access to health care and control of ABCs of Diabetes. 

Journal Article: Diabetes Care, 2012; 35(7): 1566-1571. DOI: 10.2337/dc12-

0081 

  

https://www.statology.org/assumptions-of-logistic-regression/
about:blank
about:blank


125 

 

Appendix A: BRFSS Codebook Reports 

 

 



126 

 

 

  



127 

 

Appendix B: BRFSS Dataset Variable View  
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