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Abstract  

Alzheimer’s disease (AD) is a growing epidemic and is the sixth-leading cause of death 

in the United States. Individuals with AD often have comorbidities due to the aging 

process. There is a lack of research on comorbidities as associated risk factors for AD. 

The leading hypothesis indicates that cardiovascular health issues, environmental 

exposure, social isolation, and amyloid-beta plaques influence cognitive health and are 

associated with AD. This study, guided by Finch and Kulminski’s AD exposome, is a 

caveat to explore a patient’s physical history of cardiovascular health, modifiable 

behavior, social isolation, and an AD diagnosis. Participants provided health information 

collected in the National Alzheimer’s Coordinating Center Uniform Data Set. A random 

selection of (n = 1,229) participants was selected for each manuscript. Bivariate linear 

regressions identified the association between independent variables and an AD 

diagnosis. The models found significance between modifiable behavior, social isolation, 

and the presence of amyloid-beta plaques and an AD diagnosis. There were limited 

significant correlations between individual variables other than the presence of amyloid-

beta plaques, alcohol use, and participant level of independence. Future research needs to 

identify the association between additional variables to improve understanding of the 

heart-brain/social connection and the presence of amyloid-beta plaques and AD 

diagnosis. Understanding these connections could improve health care providers' ability 

to detect AD earlier and improve therapies and patients’ quality of life, contributing to 

positive social change.  
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Part 1: Overview 

Introduction 

Alzheimer’s disease (AD) is a major neurological disorder that adversely affects 

health outcomes such as mental and physical capabilities, quality of life, and life 

expectancy. AD is the most common cause of dementia and affects more than 6 million 

Americans over 65 years, with symptoms generally occurring during a person’s mid-60s 

(National Institute on Ageing [NIH], 2017). According to the Centers for Disease Control 

and Prevention (CDC, 2020), AD is the sixth-leading cause of death in the United States, 

with diagnoses expected to triple by 2060 to over 14 million people. Consequently, AD’s 

current and future problems beyond the individual level include excessive burdens on 

families, communities, and societies. Although there is no current cure for AD, medical 

treatment and early intervention are vital for improving individuals’ lives afflicted by AD 

and their caregivers (CDC, 2020). Decreasing the adverse effects of AD is a challenge 

that requires early detection and intervention by identifying fundamental variable 

interrelations and promotion of prevention.  

Although increasing age is the leading risk factor for AD, numerous research 

studies include additional variables contributing to the disease, including heart health, 

behavior, and an individual’s environment. Recently, studies have focused on, and found, 

associations between such variables and risk factors for heart disease and stroke that 

increase AD risk (Finch & Kulminski, 2019). For example, Stakos et al. (2020) indicated 

a connection between amyloid-beta (Aβ) peptides, cardiovascular disease (CVD), and 

AD at the individual level. Additional studies find that long-term environmental 
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exposure, modifiable factors, and location are associated with cardiac health and AD 

(Bagheri et al., 2018; Eid et al., 2019). These studies encourage additional investigational 

research that explores individual and collective associations between heart health, 

environmental/behavioral risk factors, and AD to improve health outcomes.   

The concept of neurocognitive decline due to the degenerative disorder (i.e., AD) 

in numerous studies and clinical trials over the last 25 years hypothesizes correlations 

between Aβ, known to cause cell death in the brain. Reducing the Aβ load is associated 

with decreased synaptic loss and increases in memory retention, known as the amyloid 

cascade hypothesis (Ricciarelli & Fedele, 2017). However, a growing body of research 

opposes the hypothesis as the main factor of AD etiology. Ricciarelli and Fedele (2017) 

contest that although Aβ plaques and tau neurofibrillary tangles may exist in a patient, 

not all accumulations of Aβ and tau show signs of cognitive decline.  

Current research regarding cardiovascular health, environmental/behavioral risks, 

and AD mechanisms needs exploration. There may be more to the etiology of AD beyond 

Aβ plaques and tau tangles based on environmental factors (Finch & Kulminski, 2019). 

The three independent studies in this manuscript explore participants’ history of 

cardiovascular issues, substance abuse (i.e., smoking and alcohol use), and psychological 

connectedness data to improve the identification of individuals and communities at risk 

for AD due to modifiable and nonmodifiable factors (e.g., amyloid plaque and tau 

abnormalities, CVD, demographics, and environment). In this research, I intend to fill 

research literature gaps by explicitly addressing early AD detection and intervention 
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development with data from a uniquely defined cohort of participants across the United 

States.  

Problem Statement 

 The situation and issues that prompted me to search the literature stem from the 

health outcomes of longer lifespans and social determinants of health that people’s 

quality of life at the individual and societal levels, risk and protective factors associated 

with AD, and the creation of interventions to decreasing morbidity. People live longer at 

an increased risk of developing AD, a cognitive disease that currently has no cure (CDC, 

2020). Stakos et al. (2020) and Finch and Kulminski (2019) indicated numerous 

hypothesized risks for AD beyond aging that need investigation to promote early 

detection and intervention to decrease the adverse effects of AD.  

 For all three manuscripts, I analyzed data collected by the National Alzheimer’s 

Coordinating Center [NACC] to identify the level of association between AD diagnosis 

and exposure to cardiovascular health issues, environmental exposure, and social 

isolation. Although researchers have investigated these issues, the topic has not been 

explored by selecting a single cohort to identify a level of association between three 

major risk factors. The specific research problem to be addressed is identifying the level 

of influence cardiovascular, environmental, and social risk factors have on AD diagnosis.  

Purpose 

The three manuscripts aim to examine the level of influence hypothesized social 

determinants of health and disease/comorbidities have on patients diagnosed with AD. 

Secondary data includes prospective, standardized, and longitudinal clinical evaluations. 
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This project is unique as it integrates modifiable and nonmodifiable factors with 

hypothesized links to AD (Eid et al., 2019). The participants are from across the United 

States, with data collected between 2005 and 2020 (National Alzheimer’s Coordinating 

Center [NACC], 2021). Additionally, the study’s uniqueness supports the union of 

randomized participants within a secondary data set and the selection of variables 

associated with cardiovascular health and environmental/behavioral risk factors.    

Background 

Numerous studies, hypotheses, and theories explore and identify the causes 

associated with the onset and diagnosis of AD. An individual’s health history, modifiable 

behavioral health risks, and environment contribute variably to AD risk (Finch & 

Kulminski, 2019). Studies contributing to creating the three manuscripts include 

cardiovascular health indicators, behavioral risk, and psychological issues associated with 

environmental conditions (e.g., personal care and mental engagement). The presence of 

Aβ plaques and tau tangles, cognitive decline, and AD diagnosis are commonalities with 

each manuscript’s three main topics. There is a need to evaluate them independently 

within the same sample cohort to identify potential levels of association. Finch and 

Kulminski (2019) indicated that modifiable risk factors and early detection based on a 

person’s health would improve interventions that promote longevity and decrease the 

adverse effects of cognitive decline. The gap in the literature, which is evaluated, is 

identifying the level of impact cardiovascular health indicators, behavioral risk, and 

psychological issues have on a group of participants who have participated in a cohort 

study across the United States and equally evaluated over a similar period. The unique 
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nature of this evaluation is identifying a constant seen within a small cohort that suggests 

interventions beneficial to the larger population to decrease the burden of AD. The 

following literature review explores the primary hypotheses and concepts related to three 

risk factors that contribute to the onset and diagnosis of AD and aid in identifying further 

research that promotes the rationality and methodology for each manuscript.     

Literature Review 

A large body of evidence from AD studies correlates cardiovascular and 

behavioral risk factors with cognitive decline. Dementia, in many forms, includes cellular 

and molecular mechanisms similar to CVD, such as atherosclerosis, characterized as a 

build-up of plaque in artery walls (Stakos et al., 2020). The shared biological process of 

aging, CVD, and AD types of dementia share many commonalities. Tini et al. (2020) 

explained that aging increases the prevalence of AD and CVD, and both have similar 

underlying mechanisms and risk factors. The authors conducted a narrative review that 

examined AD and CVD risk factors based on criteria that include community-based 

studies, diagnostic standardization, the raw prevalence of data, and discrete age and 

gender reporting (Tini et al., 2020). They hypothesized a “head-to-heart” link based on 

brain vascularization and its consumption of oxygen-dependent on cardiovascular 

function. Hypoperfusion occurs in the brain if the heart fails to provide optimal oxygen 

output, contributing to Aβ plaques, tau tangles, acidosis, and oxidative stress.  

Cardiovascular risk factors associated with AD also contribute to the breakdown 

of the blood-brain barrier, impairing the clearance of Aβ found in the brain and the heart 

(Tini et al., 2020). Other than age, there are indications that risk factors such as 
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hypertension in mid-life and high total cholesterol are strongly correlated with CVD and 

AD (Troncone et al., 2016). They also indicated that modifiable risk factors (e.g., 

physical activity, health behavior, higher education, and current cognitive activity) are 

environmental and associated with AD prevention. Additionally, gender differences 

indicate that women are at greater risk of AD, especially if they have experienced heart 

failure (H.F.). Tini et al. (2020) contended that more population-based studies need to 

examine cardiovascular risks to identify preventative interventions and early detection of 

AD. 

Another risk factor associated with AD is long-term substance abuse. Cigarette 

smoking and alcohol use are two of the most prevalent and easily accessible substances 

associated with AD. Larsson et al. (2017) found that the odds of AD diagnosis correlate 

with modifiable behaviors, including cigarette smoking and alcohol use. The authors 

applied a Mendelian randomization approach to assessing the association between 

modifiable risk factors with a Bonferroni corrected significance level of 0.05. The 

researchers indicated a direct positive correlation between the number of cigarettes 

smoked, the amount of alcohol regularly consumed, and the risk of AD. The authors 

suggested that more research is needed to determine the pathways associated with the 

behavioral risk factors (e.g., presence of Aβ plaques and tau tangles) to build on the 

research gaps and create educational interventions. 

Chronic alcohol use and smoking is a more recent study that indicates an 

increased risk for AD via neurological degradation and impaired cognitive function 

disrupting nerve signals in the brain (Langballe et al., 2015). Peng et al. (2020) conducted 
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an epidemiological literature review. In human and mice trials, they found that alcohol 

and exposure to cigarette smoke increase the presence of Aβ plaques and tau tangles and 

increase the odds and progression of AD and cognitive decline. Additionally, Durazzo et 

al. (2018) found that cigarette smoke independently contributes to adverse brain atrophy 

and AD onset via the thinning of cortices. Both studies indicate that modifiable 

behavioral risk factors play a significant role in AD diagnosis and suggest the need for 

more research to determine the impact of heavy alcohol use and smoking (i.e., the most 

common and avoidable substance).         

A person’s physical health (e.g., past cardiovascular issues) and modifiable 

behavior are two factors that may contribute to AD. However, there is increasing 

evidence of a trifecta between physical health, behavior, and psychological welfare. 

Living situations, personal care, and engagement with one’s community profoundly 

affect neurological and cognitive health.  

Salinas et al. (2021) assessed social support in a cohort study of participants 45 years and 

older to identify the impacts of loneliness and isolation and the presence of dementia and 

AD. The authors found a significant association between a lack of social support and 

lower cognitive function. Living in isolation, lower listener availability, and social 

interaction’s overall presence/availability are vital to mental and cognitive health. 

Social interaction, such as a person’s living situation (e.g., living with a spouse), 

level of independence, and type of residence, have varying effects on AD health 

outcomes. Seaman (2018) explained the negative influences of not receiving care pre and 

post-AD diagnosis. The author conducted a 26-month ethnographic study of participants 
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with early onset of AD, their families, and healthcare providers. Through qualitative 

analysis, Seaman (2018) found that participants who had regular interactions with family 

and lived in social environments that supported conversation and engaging activities were 

much better than those in isolation or living in care facilities that did not promote regular 

engagement. This research promotes the need for an analysis of living situations, level of 

independence, and a person’s type of residence to identify potential risk factors 

associated with AD diagnoses, such as the presence of Aβ plaques and tau tangles. 

Bagheri (2018) additionally indicated a need to use spatial analysis and clustering to 

identify populations where isolative living situations occur to improve interventions that 

promote interaction for communities at risk for AD based on available demographic and 

census data. 

Theoretical Framework 

This study’s theoretical framework combines Bronfenbrenner’s (1977) ecological 

systems theory and Finch and Kulminski’s (2019) AD exposome. The ecological systems 

theory provides a framework that explains the complex system concerning a person’s 

environment and individual development. The approach offers a holistic approach to 

understanding the nature of a person’s environment and potential risk factors for 

developing AD. The AD exposome adds to Bronfenbrenner’s model by specifically 

theorizing a need to evaluate environmental factors associated with genetic and 

nongenetic risks for AD. The two theories work in concert to offer guidance on 

approaching AD research gaps while providing insight into the challenges associated 

with multilevel analysis.   
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The concept of comorbidity and environmental exposure concerning AD risk and 

diagnosis includes numerous hypotheses and variables. The three manuscripts apply a 

combination of Finch and Kulminski’s (2019) AD Exposome as a caveat to explore 

patients’ physical history of cardiovascular health and environmental exposure to 

modifiable risk factors (i.e., alcohol and tobacco use) and Bronfenbrenner’s (1977) 

ecological systems theory to build on the social determinants of health associated with 

social interaction and cognitive decline. Both theoretical frameworks work in concert to 

aid in researching potential links between a person’s history of cardiovascular issues, 

smoking and alcohol use, and psychological connectedness data and associations with Aβ 

plaques and tau tangle biomarkers associated with the early onset and diagnosis of AD.  

There is no clear understanding of environmental and modifiable risk behaviors 

concerning the early onset of AD and cognitive decline. Finch and Kulminski (2019) 

explained individual differences in environmental exposure to AD risk factors beyond 

aging and AD-genetic risk. They suggested that brain aging and cognitive decline are 

vulnerable to multiple variables. Their theoretical framework proposes the ‘AD 

Exposome’ to identify modifiable risk factors related to AD development, both 

endogenous and exogenous. They proposed the need for more research focusing on 

extraneous factors beyond genetics to provide a more holistic understanding of AD risk. 

Exogenous exposure, such as carcinogens associated with smoking and alcohol use and 

endogenous risks (e.g., cardiovascular issues and obesity), are known to influence the 

presence of Aβ plaques biomarkers associated with AD (Finch & Kulminski, 2019). The 

extent of such modifiable risk factors is in question, provoking a need to research both 
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endogenous and exogenous variables associated most strongly in current medical and 

sociological findings. 

An individual’s surroundings and environment include social structures, and 

engagement with other humans uniquely affects cognitive health. Social support and 

community engagement (e.g., living situations and access to public facilities) impact a 

person’s risk factors for AD diagnosis and progression (Salinas, 2021). The theoretical 

framework of ecological systems theory proposed by Bronfenbrenner (1977) explains 

that a child’s microsystem (e.g., health services, family, and peers) plays an integral role 

in the development and health outcomes, either positive or negative. A person’s 

ecosystem and macrosystem contribute to cognitive health. They include social 

services/healthcare, attitudes and ideologies surrounding cognitive health decline, and 

how best to create interventions or care for those within our society (Bronfenbrenner, 

1977). The ecological systems theory framework applies in the proposed manuscripts to 

connect a person’s surroundings with AD and risk factors. Cardiovascular issues, 

smoking and alcohol use, and psychological connectedness all pertain to varying 

capacities of an individual’s microsystems, ecosystems, and macrosystems. Bagheri 

(2018) indicated that sociospatial variables continuously influence how we live and 

impact social determinants of health and health outcomes. Similar to a child’s 

development and health outcomes, the ecological systems theory aids in identifying risk 

factors such as isolation and loneliness with the presence of AD and aids as an indicator 

to identify Aβ plaques and tau tangle biomarkers. 
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Overview of the Manuscripts 

 Healthcare professionals, families, and individuals have struggled to identify the 

root cause of a person’s cognitive decline and AD prognosis. One suggested path to 

identifying AD risk factors is creating models to investigate participants’ behavior, 

lifestyle, and physical history in cohort data (Nguyen, 2018). AD is a global health crisis, 

and there are numerous studies and pharmaceutical endeavors targeted at detection and 

prevention. The traditional pedagogies of AD research, patient care, and standard 

practices have identified old age as a primary cause of AD. However, novel research, 

technological advancements, and educational paradigms improve the nature of AD 

research, resulting in studying the disease via databases and cohort studies from not in-

situ (Muirhead, 2019). The vast amount of data collected by healthcare facilities focused 

on AD research has created a need to create models and investigate modifiable and 

nonmodifiable risk factors.  

 This three-manuscript dissertation aims to identify the level of effect three most 

common risk factors in AD literature (i.e., biological, behavioral, and psychological): the 

three manuscripts parallel current and past research to address AD disparities. The focus 

is on improving strategies that identify AD risk factors in a cohort and promoting lifestyle 

changes throughout communities. Additionally, there is an emphasis on increasing risk 

factor education and filling gaps regarding the possible level of influence individual 

social and environmental risk factors have on AD’s early onset, diagnosis, and 

progression. 
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Manuscript 1 

Research is needed to promote public health and identify health history as a 

potential risk factor for AD for the general community, healthcare providers, and those 

living with AD. The brain-heart interaction concept needs exploration and its relationship 

with Aβ plaques and tau tangle biomarkers (Chen, 2021). There is limited research on the 

level of interaction between past cardiovascular events and issues related to AD. The first 

manuscript examines patients’ cardiovascular physical health, the presence of Aβ plaques 

and tau tangle, and demographics directed at modeling the levels of correlation via 

statistical analysis of a primary dataset. 

Research Question  

Research Question: Based on the National Alzheimer’s Coordinating Center 

(NACC) Uniform Data Set (UDS), what are the association levels between past 

cardiovascular events, amyloid-β plaques/tau proteins, and the risk of developing 

Alzheimer’s disease in participants who are between the ages of 55 and 80 years of age 

controlling for age and other confounders? 

 H01: Based on the NACC Uniform Data Set, there are no associations between 

cardiovascular health, amyloid-β plaques/tau proteins, and the risk of developing 

Alzheimer’s disease in participants between 55 and 80 years of age. 

 Ha1: Based on the NACC Uniform Data Set, there are associations between 

cardiovascular health, amyloid-β plaques/tau proteins, and the risk of developing 

Alzheimer’s disease in participants between 55 and 80 years of age. 

Nature of the Study  
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 The study’s nature is quantitative with a cross-sectional design to understand the 

associations between cardiovascular health and genetic factors associated with AD in 

participants who provide information to the NACC. The primary reason for forming this 

doctoral study is to create new knowledge by examining statistical evidence and 

identifying gaps in the literature. The model applies a bivariate logistic regression with 

yes or no outcomes and levels of association. This study takes a unique approach as it 

focuses on a specific population and integrates variables provided by participants 

indicating a need for further investigation in the literature. The quantitative analysis 

should identify links between cardiovascular health, amyloid-β plaques/tau proteins, and 

AD diagnosis. 

Limitations, Challenges, and Barriers  

The method and research design include a request from the NACC to 

acknowledge the use of their data. The request was particularly interesting to the IRB as 

this aligns with consistency and precaution. The IRB indicates that once a proposal 

demonstrates data confidentiality, informed consent, no conflict of interest, minimization 

of risk, and documentation between all stakeholders, which is considered an expedited 

review (Walden University, n.d.a.). I worked with the NACC and my Chair to ensure the 

completion of expectations from all stakeholders (e.g., properly incorporating the data 

sources and integrating acknowledgment and gratitude).  

Manuscript 2 

Research is needed to promote public health and identify modifiable behavior as a 

potential risk factor for AD, the general community, healthcare providers, and those 
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living with AD. Substance abuse, specifically the most common alcohol and smoking in 

the United States, are modifiable risk factors associated with AD (Chen et al., 2021). 

There is limited research on the level of interaction between past and current alcohol and 

tobacco use and issues related to AD. The examination of patients’ substance abuse 

behavior, presence of Aβ plaques and tau tangle, and demographics is the subject of the 

second manuscript directed at modeling the levels of correlation via statistical analysis of 

a primary dataset. 

Research Question  

Research Question: Based on the National Alzheimer’s Coordinating Center 

(NACC) Uniform Data Set (UDS), what are the association levels between alcohol, 

cigarette, and anxiolytic-hypnotics use, amyloid-β plaques/tau proteins, and the risk of 

developing Alzheimer’s disease in participants who are between the ages of 55 and 80 

years of age controlling for age and other confounders? 

 H01: Based on the NACC Uniform Data Set, there are no associations between 

alcohol, cigarette, and anxiolytic-hypnotics use, amyloid-β plaques/tau proteins, and the 

risk of developing Alzheimer’s disease in participants between 55 and 80 years of age. 

 Ha1: Based on the NACC Uniform Data Set, there are associations between 

alcohol, cigarette, and anxiolytic-hypnotics use, amyloid-β plaques/tau proteins, and the 

risk of developing Alzheimer’s disease in participants between 55 and 80 years of age. 

Nature of the Study 

The study’s nature is quantitative with a cross-sectional design to understand the 

associations between Aβ plaques and tau tangle biomarkers and modifiable behavioral 
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factors (i.e., tobacco and alcohol use) associated with AD of participants who provide 

information to the NACC. This study takes a unique approach as it focuses on a specific 

population and integrates variables provided by participants indicating a need for further 

investigation in the literature. The study includes exposure level analysis (e.g., number of 

cigarettes smoked and daily alcohol consumption). 

Limitations, Challenges, and Barriers 

The method and research design included a request from the NACC to 

acknowledge the use of their data. The request was particularly interesting to the IRB as 

this aligns with consistency and precaution. The IRB indicates that once a proposal 

demonstrates data confidentiality, informed consent, no conflict of interest, minimization 

of risk, and documentation between all stakeholders, which is considered an expedited 

review (Walden University, n.d.a.). I worked with the NACC and my Chair to ensure the 

completion of expectations from all stakeholders (e.g., properly incorporating the data 

sources and integrating acknowledgment and gratitude).  

Manuscript 3 

Salinas (2021) and Seaman (2018) identified social isolation and a lack of 

community engagement as a conduit of AD’s presence and early onset. Research is 

needed to promote public health and identify participants’ social engagement and 

lifestyle levels as potential risk factors for AD in the general community. There is limited 

research on levels of interaction between past and current lifestyle issues such as living 

with others, having a spouse, and available social services use related to AD. The 

examination of participants’ living situation and social engagement, presence of Aβ 
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plaques and tau tangle, and demographics is the subject of the third manuscript directed 

at modeling the levels of correlation via statistical analysis of a primary dataset. 

Research Question 

Research Question: Based on the National Alzheimer’s Coordinating Center 

(NACC) Uniform Data Set (UDS), what are the association levels between staying at 

home rather than doing new activities, dropping activities and interests, and type of 

residence, amyloid-β plaques/tau proteins, and the risk of developing Alzheimer’s disease 

in participants who are between the ages of 55 and 80 years of age controlling for age and 

other confounders? 

 H01: Based on the NACC Uniform Data Set, there are no associations between 

staying at home rather than doing new activities, dropping activities and interests, type of 

residence, amyloid-β plaques/tau proteins, and the risk of developing Alzheimer’s disease 

in participants between 55 and 80 years of age. 

 Ha1: Based on the NACC Uniform Data Set, there are associations between 

staying at home rather than doing new activities, dropping activities and interests, type of 

residence, amyloid-β plaques/tau proteins, and the risk of developing Alzheimer’s disease 

in participants between 55 and 80 years of age. 

Nature of the Study  

The study is quantitative with a cross-sectional design to understand the 

associations between participants’ living situations, social engagement, and locational 

risk associated with AD patients’ mortality in the CDC’s database. This study takes a 

unique approach as it focuses on specific social interactions and integrates variables 
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provided by participants indicating a need for further investigation in the literature. The 

quantitative analysis aims to identify specific links between living situations, social 

engagement, and isolation.  

Limitations, Challenges, and Barriers 

 The challenges associated with this study included using secondary data and 

identifying locations' associations between variables. This study looked at data from 

states where NACC clinics collect data. However, individuals’ locations were de-

identified. Rates of mortality provide information about the severity of AD in each state. 

There were limitations when relating risk factors associated with cardiovascular health 

and AD mortality.  

Significance 

This study may provide original statistical data and quantitative analysis that 

promotes a multidisciplinary approach to AD research. Insights from this study intend to 

help researchers and health practitioners identify modifiable and non-modifiable risk 

factors associated with AD and encourage novel interventions. The primary goal is to 

increase AD prevention and early detection to improve people’s quality of life and 

decrease individual, family, community, and societal challenges associated with AD’s 

economic and emotional anguish. Due to AD’s expected growth rates locally and 

globally, supporting research that successfully aids communities through affordable and 

accessible prevention and early detection strategies is paramount. Nguyen et al. (2018) 

conducted a systematic search and review of health care needs and economics associated 

with AD. The authors indicate that current methods reported for AD treatment are 
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primarily pharmaceuticals. They propose pivots toward AD and dementia prevention and 

non-pharmacological interventions, especially in early-onset detection or genetic 

predisposition.  

Significance to Discipline  

People in the United States generally live longer through technology, equity, and 

health care improvements. AD is associated with age, so identifying prevention methods 

and fundamental risk factors is critical to managing expected increases in the disease over 

the next 40 years (Finch et al., 2019). Mounting evidence supports AD and health 

education to inform people of the benefits of early AD prevention through behavioral 

change and environmental exposure awareness—understanding modifiable risk factors 

such as genetic, environmental, and lifestyle aids in limiting exposure to AD-associated 

factors by bringing awareness to social determinants of health (Eid et al., 2019). 

Additionally, identifying AD-associated risk factors aids in AD research and provides 

vital information at academic and professional healthcare levels.    

Significance to Social Change  

Identifying risk factors and promoting early detection/intervention practices work 

in concert to decrease adverse health outcomes associated with AD to strengthen the case 

for increased research and outreach, especially in vulnerable communities, to promote 

positive social change. The concept of changing behavior to promote healthy longevity 

impacts individuals and encourages social well-being by lessening the burden of AD on 

families, communities, and health resources (Nguyen et al., 2018). The looming potential 

for AD development and diagnosis increases as individuals live longer, encouraging the 
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need to identify the social determinants of health associated with AD morbidity 

(Muirhead et al., 2019). A more inclusive understanding of AD risk and modifiable 

behavioral practices promotes positive social change by altering the disease’s progression 

and decreasing its economic and social burden.  

Summary 

 As people in the United States live longer, there is a need to identify AD-

associated risk factors to promote interventions that prevent AD progression through 

early detection, modifiable behaviors, and environmental exposure. Currently, known 

risk factors for AD are associated with Aβ plaques and tau tangles, and numerous 

variables contribute to their presence as people age (Pascoal et al., 2017). An individual’s 

health history, modifiable behavioral health risks, and environment contribute variably to 

AD risk (Finch & Kulminski, 2019). Selecting principal risk factors associated with the 

presence of Aβ plaques and tau tangles and AD provides a framework that supports past 

and current research by identifying levels of association. Cardiovascular health, substance 

abuse, and a person’s social engagement all work in concert at varying levels via the 

presence and progression of AD (Stakos et al., 2020; Xue et al., 2017). Identifying levels 

of risk to create a comprehensive approach to improve interventions as people age is key 

to decreasing the burden of AD as populations live longer.  

 Although researchers have investigated the associations between an individual’s 

health history, modifiable behavioral health risks, and environment, limited uniform 

studies apply models that incorporate a cohort of participants across the United States. 

The National Alzheimer’s Coordinating Center (NACC) started collecting in 2005, and 
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the potential to create unique models to study cognitive decline is vast (Dodge et al., 

2020). Before individuals, communities, and healthcare providers can fully understand 

what interventions best promote risk factor avoidance, there is a need for more 

comprehensive studies that look at levels of influence based on specific variables. The 

findings from this three-manuscript dissertation aim to influence society’s attitudes 

toward modifiable behavioral and environmental risk factors and decrease the challenges 

associated with understanding AD causes. 
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Outlet for Manuscript 

 Primary Healthcare Providers and Cognitive Researchers: This scholarly, peer-

reviewed journal with a targeted audience of primary healthcare providers and cognitive 

researchers in academia or other settings focuses on topics related to Alzheimer’s 

Disease, including cardiovascular health and the presence of Aβ plaques and tau tangles 

evaluation. Original research, quantitative database analysis, and statistical analysis are 

accepted types of manuscripts. Submission guidelines for the Alzheimer’s & Dementia: 

Translational Research & Clinical Interventions (TRCI), a peer-reviewed, open-access 

journal of the Alzheimer’s Association, follow.  

Research articles cover hypothesis-driven research or evidence-based validation 

studies. Manuscripts must include: (a) structured abstract, (b) background, (c) methods, 

(d) results, (e) discussion, (f) references, (g) acknowledgements/conflicts/funding 

sources, and (h) keywords. Research articles must include a structured abstract, using the 

IMRAD format (specifically, INTRODUCTION, METHODS, RESULTS, 

DISCUSSION, using all uppercase letters followed by a colon and space), not exceeding 

300 words. Length may not exceed 3,500 words (excluding the abstract, references, 

figures, and tables), a maximum of 50 references, and no more than six figures, boxes, or 

tables. All research articles must include a “Research in Context” section. Submission 

Guidelines for the Journal of the Alzheimer’s Association: 

• https://alzjournals.onlinelibrary.wiley.com/hub/journal/23528737/homepage/auth

or-guidelines 
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Abstract  

Alzheimer’s disease (AD) is a growing epidemic and is the sixth-leading cause of death 

in the United States. Individuals with AD often have comorbidities due to the aging 

process. There is a lack of research related to understanding comorbidities as associated 

risk factors for AD. One of the leading hypotheses is the heart-brain connection, and the 

presence of amyloid-beta plaques influences cognitive health and is associated with AD. 

This study is guided by Finch and Kulminski’s (2019) AD Exposome as a caveat to 

explore a patient’s physical history of cardiovascular health and an AD diagnosis. 

Participants provided health information collected in the National Alzheimer’s 

Coordinating Center (NACC) Uniform Data Set (UDS). The data included questions 

about the participant’s current cognitive health status, including an AD diagnosis, and 

current and past physical health questions. A random selection of (n = 1,229) participants 

included (n = 602) not diagnosed with AD and (n = 627) who were diagnosed with AD. 

A bivariate linear regression was conducted to identify the level of association between 

cardiovascular health variables and an AD diagnosis. The overall model found 

significance between the cardiovascular health variables, including the presence of 

amyloid-beta plaques and an AD diagnosis. The were no significant correlations between 

individual cardiovascular health variables other than the presence of amyloid-beta 

plaques. Future research is needed to identify the association between additional 

cardiovascular variables to improve understanding of the heart-brain connection. 

Understanding the heart-brain connection could improve health care providers' ability to 

detect AD earlier and improve therapies and patients’ quality of life.   
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Introduction 

Alzheimer’s disease is a growing epidemic and is the sixth-leading cause of death 

in the U.S., with diagnoses expected to triple by 2060 to over 14 million people. 

Individuals with AD often have comorbidities due to the aging process. Researchers have 

indicated strong correlations between having comorbidities and the onset/diagnosis of 

AD (Jørgensen et al., 2020). In the mid-twentieth century, coronary heart disease became 

the leading cause of mortality in the United States and is a risk factor for heart attacks, 

strokes, heart valve complications, and numerous other causes of mortality (Ferrucci & 

Fabbri, 2018). There is a lack of understanding of how brain-heart interaction may lead to 

an AD diagnosis. Individual cardiovascular-related events may have varying effects on 

the presence of Aβ plaques, tau tangle biomarkers, and an AD diagnosis (Chen, 2017). 

The limited research on the level of interaction between past cardiovascular events and 

issues related to AD requires quantitative exploitation.  

Significance  

This study provides original statistical data and quantitative analysis that 

promotes a physiological approach to AD research by assessing the relationship between 

cardiovascular health and an AD diagnosis. Insights from this study intend to help 

researchers and health practitioners identify modifiable and non-modifiable risk factors 

associated with AD and encourage novel interventions. The primary goal is to increase 

AD prevention and early detection to improve people’s quality of life and decrease 

individual, family, community, and societal challenges. Cardiovascular disease (CVD) is 

a known risk factor for early cognitive decline and the build-up of amyloid-beta (Aβ) 
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plaques in the brain (Stakos, 2020). However, current pedagogies fail to address the 

specific level of relationship between past cardiovascular (CV) events and the presence of 

AD and Aβ deposits.    

This study’s theoretical framework combines Bronfenbrenner’s (1977) ecological 

systems theory and Finch and Kulminski’s (2019) AD exposome. The principles of the 

two frameworks apply a combination of Finch and Kulminski’s (2019) AD exposome as 

a caveat to explore a patient’s physical history of cardiovascular health and an AD 

diagnosis. Bronfenbrenner’s (1977) ecological systems theory builds on the social 

determinants of health associated with cognitive decline and a person’s environment as 

potential risk factors for developing AD. Both theoretical frameworks work in concert to 

aid in researching potential links between a person’s history of cardiovascular health data 

and associations with Aβ plaques and tau tangle biomarkers associated with AD's early 

onset and diagnosis. 

There is no clear understanding of the level of CV risk concerning the early onset 

of AD and cognitive decline. Finch and Kulminski (2019) explain individual differences 

in health history and environmental exposure to AD risk factors beyond aging and AD-

genetic risk and suggest that brain aging and cognitive decline are vulnerable to multiple 

variables. Their theoretical framework proposes the ‘AD Exposome’ to identify 

modifiable risk factors related to AD development, both endogenous and exogenous. 

They propose the need for more research focusing on extraneous factors beyond genetics 

to provide a more holistic understanding of AD risk. Modifiable risk factors include 

exogenous recognition that CV issues influence AD diagnosis, and endogenous 



26 

 

occurrences (e.g., heart attacks and strokes) promote the presence of Aβ plaques 

biomarkers associated with AD (Finch & Kulminski, 2019). The extent of such 

modifiable risk factors is in question, provoking a need to research endogenous levels 

associated most strongly with AD diagnosis to determine the benefits of exogenous CV 

interventions. 

Relevant Scholarship 

 Numerous studies have found correlations between cardiovascular health risk 

factors and cognitive decline as individuals age. Dementia, in many forms, includes 

cellular and molecular mechanisms similar to CVD, such as atherosclerosis, characterized 

as a build-up of plaque in artery walls (Stakos et al., 2020). Aging increases the 

prevalence of AD and CVD, and both have similar underlying mechanisms and risk 

factors (Tini et al., 2020). Research indicates a “head-to-heart” link based on brain 

vascularization and its consumption of oxygen-dependent on cardiovascular function. 

Hypoperfusion occurs in the brain if the heart fails to provide optimal oxygen output, 

contributing to Aβ plaques, tau tangles, acidosis, and oxidative stress (Tini et al., 2020).  

Lourenco et al. (2018) indicate that cognitive impairment and abilities are 

associated with cardiovascular risks in senior citizens. The study included 33,580 

participants over 50 with a mean age of 65.4, and 56.4% were female. The authors 

reported strong correlations between lower performance in perceived memory, verbal 

fluency, numeracy, and comorbidities, including prior heart attack, hypertension, and 

stroke. A stroke was the most prevalent risk factor for cognitive impairment risk. 

Lourenco et al. (2018) also found that having a myocardial infarction doubled the risk of 
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cognitive decline for women over 65 years of age. The authors state that their study 

includes 16 European countries and suggest additional variables need evaluation to 

analyze the relationship between cognitive decline and cardiovascular risk factors. 

Cardiovascular risk factors associated with AD contribute to the blood-brain 

barrier's breakdown, impair the clearance of Aβ found in the brain and the heart, and are 

known to be associated with an AD diagnosis (Tini et al., 2020). Other than age, there are 

indications that risk factors such as hypertension in mid-life and high total cholesterol are 

strongly correlated with CVD and AD (Troncone et al., 2016). Like Lourenco et al. 

(2018), gender differences indicate that women are at greater risk of AD, especially if 

they have experienced cardiovascular issues. Tini et al. (2020) also indicated that 

modifiable risk factors (e.g., health behavior) are associated with AD prevention. The 

authors suggest that more population-based studies need to examine cardiovascular risks 

to identify preventative interventions and early detection of AD. 

 There is limited research on the interaction between past cardiovascular events 

and AD-related issues. Chen et al. (2017) indicated that cardiac injuries are a risk factor 

for cerebrovascular diseases. This group of conditions restricts blood flow to the brain, 

commonly found in patients after a stroke. The authors add that research is needed to 

promote public health and identify health history as a potential risk factor for AD for the 

general community, healthcare providers, and those living with A.D to reduce mortality. 

Chen et al. (2021) furthered the conversation by explaining that the brain-heart 

interaction concept needs exploration and its relationship with Aβ plaques and tau tangle 

biomarkers.   
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Research Question  

What is the association level between past cardiovascular events, amyloid-β 

plaques/tau proteins, and an AD diagnosis in participants between 55 and 80 years of age, 

controlling for age and other confounders? 

Nature of the Study and Design  

 A quantitative approach was used to analyze the National Alzheimer’s 

Coordinating Center (NACC) Uniform Data Set (UDS) to explore the effects of past 

cardiovascular events on the presence of amyloid-β plaques/tau proteins and an AD 

diagnosis. For this study, the independent variable is cardiovascular health/events (i.e., 

prior stroke, heart attack, heart disease, high blood pressure, and amyloid-β plaques). The 

dependent variable was an AD diagnosis. The results intend to aid healthcare providers’ 

understanding of the level of association between prior cardiovascular events and 

cognitive decline as potential risk factors.   

Methods 

Population  

 The target population for this study is a cohort of participants in the NACC’s 

UDS with varying cognitive impairment levels. Study participants have diverse 

demographic backgrounds, and those considered cognitively normal participate in the 

study as a control (National Alzheimer’s Coordinating Center, 2021). The Alzheimer’s 

Disease Research Centers (ADRCs) collect across the United States from 37 locations.  
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Sample and Power  

Due to the extensive number of participants in the UDS, stratified random 

sampling was used, controlling for age. Anyone under 55 was excluded from the study as 

they are below the average age for AD symptoms, similar to the inclusion methods of 

Lourenco et al. (2018). All participants have either experienced cognitive decline or no 

cognitive issues. Participants include those diagnosed with AD or dementia and have 

completed surveys regarding their past cardiovascular health.   

The power levels for this analysis were based on δ = 0.3, δ = 0.5, and δ = 0.8, 

which is consistent with Cohen’s small, medium, and large effect sizes. The effect size 

ensures the rejection of a false null hypothesis or Type 1 error (Anderson et al., 2017). 

G* Power Statistics 3.1 was used to calculate appropriate sample sizes guided by the 

G*Power Statistics Manual (2021). The selected statistical test is Logistic Regression, 

and the type of power analysis was an “A priori.” The effect size input mode was  “Two 

Probabilities,” which is the probability of an event under H0 and H1, in terms of p1 and p2, 

which is a two-tailed test, Pr(𝑌𝑌 = 1 |𝑋𝑋 = 1)𝐻𝐻1 = 0.1 and Pr(𝑌𝑌 = 1 |𝑋𝑋 = 1)𝐻𝐻0 =

0.05. An alpha (α) level of 0.05 is used to reject or accept the null hypothesis. The 

significance level α = 0.05 indicates a 5% probability of type I error where the null 

hypothesis is incorrectly rejected (Anderson, 2017). The last input includes power (1-β 

err prob): 0.95, R2 other X: 0,  X Distribution: Binomial, and X parm π: 0.5 to generate a 

sample size needed to achieve reliable results (G*Power 3.1 Manual, 2021). The total 

sample size for logistic regression is a Critical z: 1.95996, Total samples size: 𝑁𝑁 = 1299, 

and Actual power: 0.950068.   
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Sources of Data  

The study used a quantitative approach. It involved using publicly available 

National Alzheimer’s Coordinating Center (NACC) Uniform Data Set (UDS) and census 

data from the United States Census Bureau 2020. The data was de-identified and 

contained a systematic random sampling of participants.  

Instrumentation  

 Data was requested through the National Alzheimer’s Coordinating Center 

(NACC). After contacting the NACC and providing a detailed report outlining the 

purpose and intentions for the data’s use, they provided an SPSS Investigator NACC sav. 

file for analysis (NACC, 2021). The survey questions in the UDS include demographic 

information (e.g., sex and year of birth), history of heart attack/cardiac arrest, history of 

stroke, congestive heart failure, hypertension, abnormally elevated amyloid on PET, tau 

PET evidence for AD, and Presumptive etiologic diagnosis of the cognitive disorder — 

Alzheimer’s disease (Table 1). Variable type codes include female/male and year for 

demographics; all others were recoded as 0=Absent, 1= Recent/Active, and 

2=Remote/Inactive for independent variables. Due to the series of bivariate tests in the 

study, patients with codes 9 and -4 unknown were not included in this study, and the 

dependent variables are coded 0 = No and 1 = Yes. Also unincluded are 8 = 

Unknown/not assessed and -4 = Not applicable: UDS form submitted did not collect data 

in this way, or a skip pattern precludes response to this question are not included.  
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Table 1 

NACC UDS Researcher’s Data Dictionary Derived Variables  

Form  Variable 
Name  

Short 
Descriptor  

Variable 
Type  
 

Allowable Codes  Source  

A1 Subject 
Demographics  

 

BIRTHYR Subject’s 
year of birth 

Original 
UDS 
question 
 

1875 to (current 
year minus 15) 

v1-3 

A1 Subject 
Demographics 

question  
 

SEX Subject’s sex Original 
UDS 

1=Male 2=Female v1-3 

A5 Subject 
Health History  

CVHATT Heart 
attack/cardiac 
arrest 

Original 
UDS 
question 

0=Absent 
1=Recent/Active 
2=Remote/Inactive 
9=Unknown  
-4= Not available: 
UDS form 
submitted did not 
collect data in this 
way, or a skip 
pattern precludes 
response to this 
question 
 

v1-3 

A5 Subject 
Health History 

CBSTROKE  Stroke 
 

Original 
UDS 
question 
 

0=Absent 
1=Recent/Active 
2=Remote/Inactive 
9=Unknown  
-4= Not available: 
UDS form 
submitted did not 
collect data in this 
way, or a skip 
pattern precludes 
response to this 
question 
 

v1-3 

A5 Subject 
Health History 

CVCHF  
 
 

Congestive 
heart failure 

Original 
UDS 
question 

0=Absent 
1=Recent/Active 

v1-3 
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2=Remote/Inactive 
9=Unknown  
-4= Not available: 
UDS form 
submitted did not 
collect data in this 
way, or a skip 
pattern precludes 
response to this 
question 
 

A5 Subject 
Health History 
 

HYPERTEN  Hypertension Original 
UDS 
question 

0 = No  
1 = Yes 8 = 
Unknown/not 
assessed  
-4 = Not 
applicable: UDS 
form submitted did 
not collect data in 
this way, or a skip 
pattern precludes 
response to this 
question 
 

v1-3 

D1 Clinician 
Diagnosis  

AMYLPET Abnormally 
elevated 
amyloid on 
PET 
 

Original 
UDS 
question 

0 = No  
1 = Yes 8 = 
Unknown/not 
assessed  
-4 = Not 
applicable: UDS 
form submitted did 
not collect data in 
this way, or a skip 
pattern precludes 
response to this 
question 
 

v3 

D1 Clinician 
Diagnosis  

TAUPETAD Tau PET 
evidence for 
AD 
 

Original 
UDS 
question 

0 = No  
1 = Yes 8 = 
Unknown/not 
assessed  
-4 = Not 
applicable: UDS 
form submitted did 

v3 
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not collect data in 
this way, or a skip 
pattern precludes 
response to this 
question 
 

D1 Clinician 
Diagnosis  

NACCALZD Presumptive 
etiologic 
diagnosis of 
the cognitive 
disorder — 
Alzheimer’s 
disease 
 

NACC 
derived 
variable 
 
 

0 = No (assumed 
assessed and found 
not present)  
1 = Yes  
8 = No cognitive 
impairment 

v1-3 

 

Design Analysis  

The quantitative analysis identifies links between cardiovascular health, amyloid-

β plaques/tau proteins, and AD diagnosis. Bivariate logistic regression, Omnibus Tests of 

Model Coefficients, and Cox and Snell’s /Nagelkerke’s were used to test overall 

statistical significance and the strength of association between variables. IBM Statistical 

Package for Social Sciences (SPSS) 27 was used to determine an odds ratio output (i.e., 

β-values) between dependent and independent variables and answer the following 

research questions:  

Research Question: Based on the National Alzheimer’s Coordinating Center 

(NACC) Uniform Data Set (UDS), what are the association levels between past 

cardiovascular events, amyloid-β plaques/tau proteins, and the risk of developing 

Alzheimer’s disease in participants who are between the ages of 55 and 80 years of age 

controlling for age and other confounders? 
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 H01 – Based on the NACC Uniform Data Set, there are no associations between 

cardiovascular health, amyloid-β plaques/tau proteins, and the risk of developing 

Alzheimer’s disease in participants between 55 and 80 years of age. 

 Ha1 – Based on the NACC Uniform Data Set, there are associations between 

cardiovascular health, amyloid-β plaques/tau proteins, and the risk of developing 

Alzheimer’s disease in participants between 55 and 80 years of age. 

 The data were screened for missing, unknown, and outlying data. The chosen 

statistical test is a binary logistic regression, and the statistical significance level is α = 

0.05. A binary logistic regression is applicable when testing the outcome of a 

dichotomous variable (i.e., presumptive etiologic diagnosis of the cognitive disorder — 

Alzheimer’s disease). Testing for assumptions was conducted before running the 

regression. According to Laerd Statistics (2022), assumptions include a dichotomous 

dependent variable, contentious or nominal independent variables, independence between 

the observations, a minimum number of participants, linearity between the independent 

and dependent variables, independence, no multicollinearity, and no significant outliers. 

The rationale for selecting the covariates age and gender stems from Cladwell et al. 

(2017), who indicate age and gender influence AD biomarkers.  

Results  

Execution  

 Once I received Institutional Review Board approval, study #03-10-22-0978803, I 

completed the required data request through the National Alzheimer’s Coordinating 

Center (NACC). After contacting the NACC and providing a detailed report outlining the 
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purpose and intentions for the data’s use, they provided an SPSS Investigator NACC sav. 

file for analysis (NACC, 2021). The total number of participants included in the data set 

was 164,265.  

The G* Power Statistics calculated prior to the data collection applied sample 

sizes guided by the G*Power Statistics Manual (2021). The selected statistical test was 

Logistic Regression, and the effect size input mode was “Two Probabilities,” which is the 

probability 

of an event under H0 and H1, in terms of p1 and p2, which is a two-tailed test, 

Pr(𝑌𝑌 = 1 |𝑋𝑋 = 1)𝐻𝐻1 = 0.1 and Pr(𝑌𝑌 = 1 |𝑋𝑋 = 1)𝐻𝐻0 = 0.05. An alpha (α) level of 

0.05 was used to reject or accept the null hypothesis. The significance level α = 0.05 

indicates a 5% probability of type I error where the null hypothesis is incorrectly rejected 

(Anderson, 2017). The last input included power (1-β err prob): 0.95, R2 other X: 0, X 

Distribution: Binomial, and X parm π: 0.5 to generate a sample size needed to achieve 

reliable results (G*Power 3.1 Manual, 2021).  

 The total sample size for logistic regression is a Critical z: 1.95996, Total samples 

size: 𝑁𝑁 = 1229, and Actual power: 0.950068 for the dependent variables AMYLPET 

(Abnormally elevated amyloid on PET) and NACCALZD (Presumptive etiologic 

diagnosis of the cognitive disorder — Alzheimer’s disease). Due to the lack of 

participants who received testing for the dependent variable TAUPETAD (Tau PET 

evidence for AD), the variable is not used in the study as there is not enough power to 

provide results avoiding a type I or type II error. All independent variables are present in 

the analysis for the 1,229 randomly selected participants.  
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Results  

  The total sample size from the NACC Uniform Data Set is 1,229 participants 

(Table 2). Participants include only those assessed for the presumptive etiologic diagnosis 

of the cognitive disorder — Alzheimer’s disease, the dependent variable, and the 

independent variables heart attack/cardiac arrest, stroke, congestive heart failure, 

hypertension, abnormally elevated amyloid on PET. As previously stated, excluded 

participants are those assessed for tau PET evidence for AD due to a low rate of tau 

assessment. The dependent variable was re-coded as 0 = No AD and 1 = Yes AD (Table 

3). The model includes the constant without adding the independent variables (Table 4). 

The classification table assumes that all participants have AD, and the model only 

correctly classified cases 51.3% of the time (Laerd Statistics, 2022). After selecting the 

sample size, I tested assumptions per Laerd Statistics (2022). Assumptions met the 

requirements of a dichotomous dependent variable, contentious or nominal independent 

variables, independence between the observations, a minimum number of participants, 

linearity between the independent and dependent variables, independence, no 

multicollinearity, and no significant outliers.   
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Table 2 

Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases 
Included in Analysis 1229 100.0 
Missing Cases 0 .0 
Total 1229 100.0 

Unselected Cases 0 .0 
Total 1229 100.0 
a. If weight is in effect, see classification table for the total number of cases. 
 

Table 3 

Dependent Variable Encoding 

Original Value 
Internal 
Value 

No AD 0 
Yes AD 1 
 

Table 4 

Classification Tablea,b 

 

Observed 

Predicted 
 NACCALZD Percentage 

Correct  No AD Yes AD 

Step 0 
NACCALZD 

No AD 0 602 .0 
Yes AD 0 627 100.0 

Overall Percentage   51.0 
a. Constant is included in the model. 

b. The cut value is .500 
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Data Analysis  

 Three tests were used to identify the model fit for the use of bivariate logistic 

regression and independent and dependent variables. The Omnibus Tests of Model 

Coefficients indicate the overall significance of the model (Laerd Statistics, 2022). The 

results show that the model is significant (i.e., p < .0005), meaning the model is a good fit 

for the use of bivariate logistic regression (Table 5). The Hosmer and Lemeshow 

goodness of fit test also indicates that the model is not a poor fit as it is not significantly 

poor with a p > 0.05 or p = .646 (Table 6). Lastly, to understand the level of variation 

explained by the dependent variable on the model, I ran a Model Summary with Cox & 

Snell R Square and Nagelkerke R Square values (Laerd Statistics, 2022). The results 

indicate that the explained variation in the dependent variable ranges from 47.9% for Cox 

& Snell R Square values and 63.9% for Nagelkerke R Square values (Table 7).  

 Since bivariate logistic regression is a way to estimate the probability of an event 

occurring, I created a classification table to assess the model's effectiveness. It is common 

to use logistic regression to predict outcomes based on independent variables (Laerd 

Statistics, 2022). The cut value is .500, indicating that the probability of classifying a yes 

AD value is greater than .500. Previously, the classification table without the independent 

variables (Table 4) showed that only 51.3% of cases would correctly be classified by 

assuming that all cases we yes AD. Including the independent variables in the model 

enhances the ability to classify a patient’s probability of having or not having AD from 

51.3% without independent variables to 87.8% with independent variables (Table 8).  
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Table 5 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 
Step 801.118 6 .000 
Block 801.118 6 .000 
Model 801.118 6 .000 

 

Table 6 

Hosmer and Lemeshow Test 

Step Chi-square df Sig. 
1 5.114 7 .646 
 

Table 7  

Model Summary 

Step 
-2 Log 

likelihood 
Cox & Snell 

R Square 
Nagelkerke R 

Square 
1 901.751a .479 .639 

a. Estimation terminated at iteration number 5 because parameter estimates changed by less than .001. 

 

Table 8 

Classification Tablea 

 

Observed 

Predicted 
 NACCALZD Percentage 

Correct  No AD Yes AD 

Step 1 
NACCALZD 

No AD 534 64 89.3 
Yes AD 86 545 86.4 

Overall Percentage   87.8 
a. The cut value is .500 
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Findings   

 Bivariate logistic regression in SPSS produced a “Variables in the Equation” table 

that indicates the level of contribution each independent variable has in the model and 

their statistical significance (Laerd Statistics, 2022). The Wald test provides the 

significance of each variable to the model. It shows that none of the variables, aside from 

detecting amyloid-beta plaques in a patient’s brain, are statistically significant (Table 9). 

The odds ratio or "Exp(B)" column, along with confidence intervals (i.e., 95% C.I.), 

indicates the change in the odds for each increase in one unit of the independent variable 

(Laerd Statistics, 2022). The results show that the independent variable with the 

significant odds ratio is the presence of amyloid-beta plaques, followed by independently 

non-significant hypertension (HYPERTEN) at 1.412, having had a stroke (CBSTROKE) 

at 1.304, and heart attack (CVHATT) at 1.285. Congestive heart failure (CVCHF) had an 

odds ratio of 1.009, and gender (SEX) had an odds ratio of .850 based on the female 

gender coded as female = 2. Overall, the logistic regression model was statistically 

significant, 𝑋𝑋2(6) = 801.118 𝑝𝑝 <  .0005  
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Table 9  

Variables in the Equation 

 
B S.E. Wald df Sig. Exp(B) 

95% C.I.for 
EXP(B) 

Lower Upper 

Step 1a 

SEX -.162 .177 .844 1 .358 .850 .601 1.202 

CVHATT .251 .364 .476 1 .490 1.285 .630 2.621 

CBSTROKE .266 .333 .636 1 .425 1.304 .679 2.507 

CVCHF .009 .541 .000 1 .987 1.009 .349 2.914 

HYPERTEN .345 .181 3.614 1 .057 1.412 .989 2.015 

AMYLPET 4.014 .180 495.631 1 .000 55.380 38.893 78.855 

Constant -1.772 .314 31.837 1 .000 .170   
a. Variable(s) entered on step 1: SEX, CVHATT, CBSTROKE, CVCHF, HYPERTEN, AMYLPET. 

 

Discussion  

 Potential risk factors associated with Alzheimer's disease were quantifiably 

analyzed to identify levels of association between participant’s cardiovascular events and 

an AD diagnosis. The postulation and framework that there is a positive correlation 

between cardiovascular health and AD indicate a need to evaluate cardiovascular risk 

factors as a potential protective factor to improve the detection and prevention of AD 

(Finch & Kulminski, 2019). Recognizing risk and the levels of association as a means of 

early AD detection can provide insight to healthcare providers aiming to diagnose and 

treat patients earlier before the disease progresses. The creation of early intervention may 

enhance patient and family members’ quality of life in many respects when healthcare 

providers and patients are aware of associated risks and how to enhance people’s quality 

of life both physically and economically. 
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Interpretation  

Although the overall model was statistically significant, the individual 

components were not, excluding the presence of amyloid-beta plaques in the brain. 

Regardless of significance, the model does highlight the level of a positive and negative 

association between cardiovascular events and gender. Combining the independent 

variables improves predicting the potential diagnosis of AD seen in the Omnibus Tests of 

Model Coefficients significance. The odds ratio indicates that patients with hypertension 

(HYPERTEN) at 1.412, having had a stroke (CBSTROKE) at 1.304, and heart attack 

(CVHATT) at 1.285 could be at an increased risk of AD. Additionally, the effect and 

sample size provide the power to make a case that the independent variables influence the 

dependent variable (Anderson et al., 2017). Caldwell et al. (2017) explain that AD differs 

between men and women, as does cognitive decline associated with abnormal amyloid-

beta plaque levels. The authors indicate that gender is an essential factor for early 

detection and that monitoring risk factors aid in creating treatments to slow the 

progression of AD. The findings in this study show a slight negative correlation between 

an AD diagnosis and gender, indicating that female participants were less likely to have 

been diagnosed with cognitive decline.   

 The literature review indicates positive correlations between cardiovascular risk 

factors such as having had a heart attack, stroke, or hypertension potentially associated 

with elevated amyloid-beta plaque levels. Chen et al. (2017), Finch and Kulminski 

(2019), and Lourenco et al. (2018) indicated that heart health is an essential factor that 

can indicate the potential for cognitive decline and AD. Finch and Kulminski (2019) 
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specifically highlighted the importance of monitoring cardiovascular health and contend 

that the heart-brain interaction is closely related, and problems with one affect the other. 

The research in this manuscript could provide evidence that there is a need to monitor 

patients more closely for early cognitive decline and AD when affected by cardiovascular 

issues or events.    

Limitations  

 The primary limitation is this study that the lack of participants assessed for tau 

proteins via a PET scan. Limiting co-variates and age limits may increase the sample size 

and provide the same power in future studies. Tini et al. (2020) indicated an association 

between the formation of tau proteins, cardiovascular health, and the presence of 

amyloid-beta plaque. They indicate a lack of research regarding the association between 

tau proteins and cognitive decline or AD, a limitation based on limited testing for tau in 

the brain. Additional limitations include spatial analysis that would provide a more 

comprehensive look at patients’ location and potential increases in exposure to 

environmental risk factors associated with AD. The National Alzheimer’s Coordinating 

Center UDS does not include patients' location and is a limitation for understanding 

where clusters occur and additional risk factors.   

Implications  

 This study potentially promotes social change by contributing to the knowledge 

surrounding risk and protective factors associated with AD. As people live longer and 

more people are diagnosed with AD, there is a need to identify early potential risk factors 

for creating interventions and therapies to decrease the progression of cognitive decline 
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and burden on individuals and society (National Institute on Ageing [NIH], 2017). 

Apparent correlations between risk factors such as cardiovascular health and events 

provide information and indicators to health care providers regarding the potential of AD 

development (Finch & Kulminski, 2019). This study supports using current and pre-

existing cardiovascular health issues as bio-markers for assessing patients for cognitive 

decline over the age of 55. Although there are not many significant correlations in this 

study's model, the results show positive levels of correlation between cardiovascular 

variables. Implementing screening for cognitive health and AD when cardiovascular risk 

factors are present could be a novel way of influencing the monitoring and pre-diagnosis 

of AD. 

 This study provides implications for early AD detection. It contributes to an 

understanding that there is a need for action on the part of health care providers and 

patients regarding the promotion of detection and intervention of AD. There is a gap in 

knowledge concerning the exact determinants of health associated with the onset and 

presence of AD (Tini et al., 2020). The participants in this study are unique as the random 

selection, and associated variables have not previously been tested together, providing a 

novel assessment of the level of correlation between cardiovascular health and events 

associated with AD diagnosis. Finch and Kulminski (2019) indicate a need to understand 

what risk factors influence AD and that there is an amalgamation of physical and 

environmental exposures that contribute to the disease. There is a need to continue to 

explore potential risk factors to more precisely identify the underlying mechanisms of 
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AD to decrease the burden of the disease at the individual and societal level and promote 

positive social change.  

Recommendations  

 There is a need for future studies to examine the effects of cardiovascular health 

and AD outcomes. This study does not include numerous factors, such as race and 

ethnicity, educational level, and physical activity. Lourenco et al. (2018) explained that 

sociodemographic variables correlate highly with cardiovascular health and cognitive 

capabilities. Including sociodemographic variables in the model could increase the ability 

of healthcare providers to identify the risk for AD and provide therapeutic interventions 

before the disease progresses. Additional recommendations include using other statistical 

analyses such as linear regression, which uses continuous variables to predict a possible 

AD outcome. According to Laerd Statistics (2022), a simple linear regression applies two 

variables to determine an outcome for a dependent variable. Instead of having a complete 

bivariate model, the linear regression could independently assess the relationship between 

continuous variables and levels of cognitive decline rather than have yes or no outcomes. 

The limitation is the lack of information associated with the levels of cognitive decline, 

which is an additional consideration/recommendation for collecting data that measures 

participants' cognitive impairment levels.    

Conclusion  

 Alzheimer’s disease is a growing epidemic and is the sixth-leading cause of death 

in the United States. Individuals with AD often have comorbidities due to aging, with 

cardiovascular health hypothesized to correlate with the disease's development. 
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Participants provided health information collected in the National Alzheimer’s 

Coordinating Center (NACC) Uniform Data Set (UDS). The data included questions 

about the participant’s cognitive health status, an AD diagnosis, and current and past 

physical health questions (e.g., a heart condition or event). A random selection of (n = 

1,229) participants included (n = 602) not diagnosed with AD and (n = 627) who were 

diagnosed with AD. A bivariate linear regression was conducted to identify the level of 

association between cardiovascular health variables and an AD diagnosis. The overall 

model found significance between the combined cardiovascular health variables, 

including the presence of amyloid-beta plaques and an AD diagnosis. The were no 

significant correlations between individual cardiovascular health variables other than the 

presence of amyloid-beta plaques. However, levels of association measured with an odds 

ratio indicate positive correlations between poor cardiovascular health and past 

cardiovascular events. Future research is needed to identify the association between 

additional cardiovascular variables to improve understanding of the heart-brain 

connection and the presence of amyloid-beta plaques and AD diagnosis. Understanding 

the heart-brain connection could improve health care providers' ability to detect  AD 

earlier and improve therapies and patients’ quality of life.   
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Abstract  

Alzheimer’s disease (AD) is a growing epidemic and is the sixth-leading cause of death 

in the United States. Individuals with AD often have comorbidities due to the aging 

process. There is a lack of research related to understanding comorbidities as associated 

risk factors for AD. This study is guided by Finch and Kulminski’s (2019) AD Exposome 

as a caveat to explore a patient’s behavioral history of smoking cigarettes, alcohol abuse, 

and use of an anxiolytic, sedative, or hypnotic agent and an AD diagnosis. Participants 

provided health information collected in the National Alzheimer’s Coordinating Center 

(NACC) Uniform Data Set (UDS). The data included questions about the participant’s 

current cognitive health status, including an AD diagnosis, and current and past 

behavioral health questions (e.g., smoking history). A random selection of (n = 1,229) 

participants included (n = 611) not diagnosed with AD and (n=618) who were diagnosed 

with AD. Participants also include (n = 625) not diagnosed with elevated amyloid and (n 

= 604) who were. A bivariate linear regression was conducted to identify the level of 

association between modifiable behavior variables and an AD diagnosis and elevated 

amyloid PET. The overall AD model found the combined modifiable health variables and 

an AD diagnosis significance. Levels of association measured with an odds ratio indicate 

positive correlations between the current reported use of an anxiolytic, sedative, or 

hypnotic agent and a negative correlation between smoking and alcohol abuse. Future 

research is needed to identify the association between additional modifiable health 

variables to improve the understanding of the behavioral health risks and the presence of 

amyloid-beta plaques and AD diagnosis. 
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Introduction  

Alzheimer’s disease is a growing epidemic and is the sixth-leading cause of death 

in the U.S., with diagnoses expected to triple by 2060 to over 14 million people. 

Individuals with AD often have modifiable risk factors in concert with the aging process. 

A risk factor associated with AD is long-term substance abuse. Cigarette smoking, 

alcohol abuse, and anxiolytic, sedative, or hypnotic agents (e.g., diphenhydramine) are 

three of the most prevalent and easily accessible substances associated with AD 

neurological side effects (Kawase et al., 2021; Larsson et al., 2017). Smoking and alcohol 

use are well-known to be considered harmful, but the extent is unclear. The effects of 

diphenhydramine on AD are newly researched and chosen for this study due to its 

prevalence in commonly used nonprescription drugs (e.g., Benadryl, Tylenol, Unisom, 

and Advil, to name a few). Larsson et al. (2017) found that the odds of AD diagnosis 

correlate with modifiable behaviors, most significantly cigarette smoking and alcohol 

use. Kawase et al. (2021) found that diphenhydramine directly affects the blood-brain 

barrier (BBB) while influencing brain inflammation and potentially altering the risk of 

AD and dementia. Zheng et al. (2021) examined anticholinergic drugs and the 

confounding variables of alcohol consumption and tobacco use. The authors found an 

increase in AD in participants exposed to anticholinergic drugs. They suggest that 

substance abuse and standard nonprescription medicines, such as anticholinergics, are a 

potential AD risk due to accessibility and should be used cautiously. The limited research 

on the interaction level between commonly used substances and anticholinergic drugs 

related to AD requires quantitative exploitation.  
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Significance 

This study provides original statistical data and quantitative analysis that 

promotes a physiological and psychological approach to AD research by assessing the 

relationship between modifiable risk factors health and an AD diagnosis. Insights from 

this study intend to help researchers and health practitioners identify modifiable risk 

factors associated with AD and encourage healthy lifestyles to decrease AD prevalence. 

The primary goal is to increase AD prevention and early detection to improve people’s 

quality of life, social determinants of health, and health outcomes. Modifiable risk factors 

such as stress, smoking, alcohol abuse, and other lifestyle choices influence the presence 

of amyloid-beta (Aβ) plaques in the brain and AD (Amakiri et al., 2019). However, a 

limited number of studies address the specific level of relationship between modifiable 

risk factors, life events, and the presence of AD and Aβ deposits.    

This study’s theoretical framework applies Finch and Kulminski’s (2019) AD 

exposome. Finch and Kulminski’s (2019) AD exposome is used as a guide to explore a 

patient’s modifiable risk factors and an AD diagnosis. The authors indicated that risk 

factors that require research are Exogenous AD-Exposome factors at the micro-levels, 

including pollutants, a person’s diet, and other environmental risks. The hypothesis for 

this study uses the AD Exposome to guide the thought process of associating smoking, 

heavy alcohol use, and diphenhydramine as potential risk factors for cognitive decline 

and development of AD. Bronfenbrenner’s (1977) ecological systems theory theoretical 

framework works with Finch and Kulminski’s (2019) AD exposome by proposing that a 

person's environment affects lifestyle choices and social determinants of health and 
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health outcomes. The two theories work synergistically as a structure for this study by 

providing evidence that there are correlations between modifiable risk factors and 

associations with Aβ plaques and tau tangle biomarkers associated with the early onset 

and diagnosis of AD. 

There is no clear understanding of the level of modifiable risk concerning the 

early onset of AD and cognitive decline. Finch and Kulminski (2019) explain that 

environmental and modifiable risk factors contribute to AD aging and AD-genetic risk 

and suggest that brain aging and cognitive decline are vulnerable to multiple variables. 

The authors specifically look at traumatic brain injury (TBI), cigarette smoke, and air 

pollution. They indicate that these risk factors are associated with ApoE4, a gene that 

influences the production of a protein called apolipoprotein E (Finch and Kulminski, 

2019). Tachibana et al. (2019) explain that the apolipoprotein E gene increases the risk of 

late-onset AD and increases the amount of amyloid-β (Aβ) peptides in the brain. Finch 

and Kulminski (2019) indicate a need for more research focusing on extraneous factors 

beyond genetics to understand AD risk better. Modifiable exogenous risk factors may 

affect cognitive decline and AD diagnosis by promoting the presence of Aβ plaques 

biomarkers associated with AD (Finch & Kulminski, 2019). The extent of such 

modifiable risk factors is in question, provoking a need to research levels associated with 

AD diagnosis to determine the benefits of modifiable risk interventions. 

Relevant Scholarship 

Similar to Finch and Kulminski’s (2019) finding, Larsson et al. (2017) found an 

association between modifiable risk factors, specifically cigarette smoking, alcohol use, 
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and AD diagnosis. Finch and Kulminski’s (2019) used a Mendelian randomization 

analysis to identify the level of association between modifiable risk factors with a 

Bonferroni corrected significance level of p < 0.05. They found a direct positive 

correlation between the number of cigarettes smoked, the amount of alcohol regularly 

consumed, and the risk of AD. Although Larsson et al. (2017) found significant 

correlations, particular levels of the association are unclear. They suggest that additional 

research is needed to determine the levels of association behavioral risk factors have on 

the presence of Aβ plaques and cognitive decline to build on research gaps and improve 

health outcomes.   

Neurological degradation and impaired cognitive function are associated with AD 

and the presence of Aβ plaques and tau tangles (Peng et al., 2020). The authors 

hypothesize that numerous environmental and modifiable behaviors are risk factors. 

Langballe et al. (2015) explain that chronic alcohol use and smoking increase the risk of 

impaired cognitive function and AD by disrupting nerve signals in the brain. In an 

epidemiological literature review, Peng et al. (2020) found that exposure to alcohol and 

cigarette smoke in human and mice trials increased the presence of Aβ plaques and tau 

tangles and the odds of AD and progression of cognitive decline. Independently, cigarette 

smoke contributed to adverse brain atrophy and AD onset via the thinning of cortices 

(Durazzo et al., 2018). The literature indicates that modifiable behaviors influence the 

risk of developing AD and abnormal cognitive decline and that more research is needed 

to determine the associated risk levels.  
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Anticholinergic drugs that contain diphenhydramine are commonly used and 

available without a prescription. The long-term use of DPHM is a potential risk factor for 

the development of dementia and cognitive decline (Wong, 2015). Antihistamines, sleep 

aids, and antidepressants are some of the most common medications containing 

diphenhydramine (i.e., an anxiolytic-hypnotic drug). Wong (2015) contends the need to 

use anticholinergic drugs cautiously due to the potential for cognitive interference. Zheng 

et al. (2021) examined anticholinergic drug use and indicated a connection between 

heavier use and all types of dementia, including AD and the early onset of cognitive 

decline. The authors suggest that anticholinergic drug use is a modifiable risk factor for 

AD. An early prevention strategy is limiting exposure. Bauer (2018) explained explicitly 

that anxiolytic-hypnotic exposure affects changes in behavior and memory dysfunction 

and proposes a need for further research. 

There is limited research on the interaction between the risk modifiable factors of 

alcohol, cigarette, and anxiolytic-hypnotic use related to AD (Bauer, 2018; Langballe et 

al., 2015). The authors contend that research is needed to promote public health by 

identifying individual behaviors as a potentially modifiable risk factor for AD. The 

intended outcome is to limit exposure in the general community and promote 

interventions by informing healthcare providers and those living with A.D to reduce 

mortality.  



58 

 

Research Question  

What is the association level between alcohol, cigarette, and anxiolytic-hypnotics 

use concerning amyloid-β plaques/tau proteins and an AD diagnosis in participants 

between 55 and 80 years of age, controlling for age and other confounders? 

Nature of the Study and Design  

 I used a quantitative approach to analyze the National Alzheimer’s Coordinating 

Center (NACC) Uniform Data Set (UDS) to explore past, and present alcohol, cigarette, 

and anxiolytic-hypnotics use on the presence of amyloid-β plaques/tau proteins and an 

AD diagnosis. For this study, the independent variables are modifiable risk factors (i.e., 

alcohol, cigarette, and anxiolytic-hypnotics use). The dependent variable is the presence 

of amyloid-β plaques/tau proteins and an AD diagnosis. The results intend to aid 

healthcare providers’ understanding of the level of association between modifiable risk 

factors and cognitive decline. 

Methods 

Population  

 The target population for this study is a cohort of participants in the NACC’s 

UDS who have varying cognitive impairment levels. Study participants have diverse 

demographic backgrounds, and those considered cognitively normal participate in the 

study as a control (National Alzheimer’s Coordinating Center, 2021). The Alzheimer’s 

Disease Research Centers (ADRCs) collect across the United States from 37 locations.  
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Sample and Power  

Stratified random sampling was used in this study while controlling for age. 

Participants under 55 were excluded due to the lack of AD prevalence in younger 

populations (Lourenco et al., 2018). The study does not discriminate between those with 

or without cognitive decline. Only participants who have completed surveys for the 

modifiable behavior (i.e., alcohol, cigarette, and anxiolytic-hypnotics use) were included.  

The power levels for this analysis were based on δ = 0.3, δ = 0.5, and δ = 0.8, 

which is consistent with Cohen’s small, medium, and large effect sizes. The effect size 

ensures the rejection of a false null hypothesis or Type 1 error (Anderson et al., 2017). 

G* Power Statistics 3.1 was used to calculate appropriate sample sizes guided by the 

G*Power Statistics Manual (2021). The selected statistical test is Logistic Regression, 

and the type of power analysis was  “A priori.” The effect size input mode was “Two 

Probabilities,” which is the probability of an event under H0 and H1, in terms of p1 and p2, 

which is a two-tailed test, Pr(𝑌𝑌 = 1 |𝑋𝑋 = 1)𝐻𝐻1 = 0.1 and Pr(𝑌𝑌 = 1 |𝑋𝑋 = 1)𝐻𝐻0 =

0.05. An alpha (α) level of 0.05 was used to reject or accept the null hypothesis. The 

significance level α = 0.05 indicates a 5% probability of type I error where the null 

hypothesis is incorrectly rejected (Anderson, 2017). The last input includes Power (1-β 

err prob): 0.95, R2 other X: 0,  X Distribution: Binomial, and X parm π: 0.5 to generate a 

sample size needed to achieve reliable results (G*Power 3.1 Manual, 2021). The total 

sample size for logistic regression is a Critical z: 1.95996, Total samples size: 𝑁𝑁 = 1299, 

and Actual power: 0.950068.   
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Sources of Data  

The study used a quantitative approach. It involved using publicly available 

National Alzheimer’s Coordinating Center (NACC) Uniform Data Set (UDS) and census 

data from the United States Census Bureau 2020. The data is de-identified and contains a 

systematic random sampling of participants.  

Instrumentation  

 Data was requested through the National Alzheimer’s Coordinating Center 

(NACC), and it required a detailed report outlining the purpose and intentions for the 

data’s use. The NACC provided an SPSS Investigator NACC sav. file for analysis 

(NACC, 2021). The data in the UDS includes information concerning demographics 

(e.g., sex and year of birth), alcohol, cigarette, and anxiolytic-hypnotics use, abnormally 

elevated amyloid on PET, tau PET evidence for AD, and presumptive etiologic diagnosis 

of the cognitive disorder — Alzheimer’s disease (Table 1). Variable type codes include 

female/male and year for demographics; all others were recorded as 0 = Absent and 1= 

Recent/Active due to the series of bivariate tests in the study. Patients with codes 9 and -4 

unknown were not included in this study. 
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Table 1 

NACC UDS Researcher’s Data Dictionary Derived Variables 

Form  Variable 
Name  

Short 
Descriptor  

Variable 
Type  
 

Allowable Codes  Source  

A1 Subject 
Demographics  

 

BIRTHYR Subject’s 
year of birth 

Original 
UDS 
question 
 

1875 to (current 
year minus 15) 

v1-3 

A1 Subject 
Demographics 
question  

 

SEX Subject’s 
sex 

Original 
UDS 

1=Male 2=Female v1-3 

A5 Subject 
Health 
History 
 
 
 

SMOKYRS Total years 
smoked 
cigarettes 

Original 
UDS 
question 
 
 

0–87  
88=Not applicable 
99=Unknown  
-4= Not available: 
UDS form 
submitted did not 
collect data in this 
way, or a skip 
pattern precludes 
response to this 
question 
 

v1-3 

A5 Subject 
Health 
History 
 
 
 

ALCOHOL Alcohol 
abuse — 
clinically 
significant 
occurring 
over a 12-
month 
period 
manifested 
in one of the 
following 
areas: work, 
driving, 
legal, or 
social 

Original 
UDS 
question 
 
 

0=Absent 
1=Recent/Active 
2=Remote/Inactive 
9=Unknown  
-4= Not available: 
UDS form 
submitted did not 
collect data in this 
way, or a skip 
pattern precludes 
response to this 
question 
 

v1-3 
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A4 Subject 
Medications 

NACCAANX Reported 
current use 
of an 
anxiolytic, 
sedative, or 
hypnotic 
agent 

NACC 
derived 
variable 

0=Did not report 
use at visit 
1=Reported use at 
visit -4=Did not 
complete 
medications form 
 

v1-3 

D1 Clinician 
Diagnosis  

AMYLPET Abnormally 
elevated 
amyloid on 
PET 
 

Original 
UDS 
question 

0 = No  
1 = Yes 8 = 
Unknown/not 
assessed  
-4 = Not 
applicable: UDS 
form submitted did 
not collect data in 
this way, or a skip 
pattern precludes 
response to this 
question 
 

v3 

D1 Clinician 
Diagnosis  

TAUPETAD Tau PET 
evidence for 
AD 
 

Original 
UDS 
question 

0 = No  
1 = Yes 8 = 
Unknown/not 
assessed  
-4 = Not 
applicable: UDS 
form submitted did 
not collect data in 
this way, or a skip 
pattern precludes 
response to this 
question 
 

v3 

D1 Clinician 
Diagnosis  

NACCALZD Presumptive 
etiologic 
diagnosis of 
the 
cognitive 
disorder — 
Alzheimer’s 
disease 
 

NACC 
derived 
variable 
 
 

0 = No (assumed 
assessed and found 
not present)  
1 = Yes  
8 = No cognitive 
impairment 

v1-3 

 



63 

 

Design Analysis  

The quantitative analysis identifies links between modifiable behavior, amyloid-β 

plaques/tau proteins, and AD diagnosis. Bivariate logistic regression, Omnibus Tests of 

Model Coefficients, and Cox and Snell’s /Nagelkerke’s were used to test overall 

statistical significance and the strength of association between variables. IBM Statistical 

Package for Social Sciences (SPSS) 27 was used to determine an odds ratio output (i.e., 

β-values) between dependent and independent variables and answer the following 

research questions:  

Research Question: Based on the National Alzheimer’s Coordinating Center 

(NACC) Uniform Data Set (UDS), what are the association levels between alcohol, 

cigarette, and anxiolytic-hypnotics use, amyloid-β plaques/tau proteins, and the risk of 

developing Alzheimer’s disease in participants who are between the ages of 55 and 80 

years of age controlling for age and other confounders? 

 H01: Based on the NACC Uniform Data Set, there are no associations between 

alcohol, cigarette, and anxiolytic-hypnotics use, amyloid-β plaques/tau proteins, and the 

risk of developing Alzheimer’s disease in participants between 55 and 80 years of age. 

 Ha1: Based on the NACC Uniform Data Set, there are associations between 

alcohol, cigarette, and anxiolytic-hypnotics use, amyloid-β plaques/tau proteins, and the 

risk of developing Alzheimer’s disease in participants between 55 and 80 years of age. 

 The data was cleaned for missing, unknown, and outlying variables. The chosen 

statistical test is a binary logistic regression, and the statistical significance level is α = 

0.05. A binary logistic regression is applicable when testing the outcome of a 
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dichotomous variable (i.e., presumptive etiologic diagnosis of the cognitive disorder — 

Alzheimer’s disease). Testing for assumptions was conducted before running the 

regression. According to Laerd Statistics (2022), assumptions include a dichotomous 

dependent variable, contentious or nominal independent variables, independence between 

the observations, a minimum number of participants, linearity between the independent 

and dependent variables, independence, no multicollinearity, and no significant outliers. 

The rationale for selecting the covariates age and gender stems from Cladwell et al. 

(2017), who indicate age and gender influence AD biomarkers.  

Results  

Execution  

 Once I received Institutional Review Board approval, study #03-10-22-0978803, I 

completed the required data request through the National Alzheimer’s Coordinating 

Center (NACC). After contacting the NACC and providing a detailed report outlining the 

purpose and intentions for the data’s use, they provided an SPSS Investigator NACC sav. 

file for analysis (NACC, 2021). The total number of participants included in the data set 

was 164,265.  

The G* Power Statistics calculated prior to the data collection applied sample 

sizes guided by the G*Power Statistics Manual (2021). The selected statistical test was 

Logistic Regression, and the effect size input mode was “Two Probabilities,” which is the 

probability of an event under H0 and H1, in terms of p1 and p2, which is a two-tailed test, 

Pr(𝑌𝑌 = 1 |𝑋𝑋 = 1)𝐻𝐻1 = 0.1 and Pr(𝑌𝑌 = 1 |𝑋𝑋 = 1)𝐻𝐻0 = 0.05. An alpha (α) level of 

0.05 was used to reject or accept the null hypothesis. The significance level α = 0.05 
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indicates a 5% probability of type I error where the null hypothesis is incorrectly rejected 

(Anderson, 2017). The last input included Power (1-β err prob): 0.95, R2 other X: 0, X 

Distribution: Binomial, and X parm π: 0.5 to generate a sample size needed to achieve 

reliable results (G*Power 3.1 Manual, 2021).  

 The total sample size for logistic regression is a Critical z: 1.95996, Total samples 

size: 𝑁𝑁 = 1229, and Actual power: 0.950068 for the dependent variables AMYLPET 

(Abnormally elevated amyloid on PET) and NACCALZD (Presumptive etiologic 

diagnosis of the cognitive disorder — Alzheimer’s disease). Due to the lack of 

participants who received testing for the dependent variable TAUPETAD (Tau PET 

evidence for AD), the variable is not used in the study as there is not enough power to 

provide results avoiding a type I or type II error. All independent variables are present in 

the analysis for the 1,229 randomly selected participants.  

Results  

  The total sample size from the NACC Uniform Data Set is 1,229 participants 

(Table 2). Participants include only those assessed for the presumptive etiologic diagnosis 

of the cognitive disorder — Alzheimer’s disease and abnormally elevated amyloid on 

PET are the dependent variables. The independent variables are the total years a 

participant smoked cigarettes, alcohol abuse, and current use of an anxiolytic, sedative, or 

hypnotic agent. As previously stated, excluded participants are those assessed for tau PET 

evidence for AD due to a low rate of tau assessment. The dependent variable was re-

coded as 0 = No AD and 1 = Yes AD (Table 3) and 0 = No AB and 1 = Yes AB (Table 

4). The model includes the constant without adding the independent variables for AD 
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(Table 5) and abnormally elevated amyloid on PET (Table 6). The classification table 

assumes that all participants have AD or elevated amyloid, and the model only correctly 

classified cases 50.3% of the time for AD and 50.9% for elevated amyloid (Laerd 

Statistics, 2022). After selecting the sample size, I tested assumptions per Laerd Statistics 

(2022). Assumptions met the requirements of a dichotomous dependent variable, 

contentious or nominal independent variables, independence between the observations, a 

minimum number of participants, linearity between the independent and dependent 

variables, independence, no multicollinearity, and no significant outliers.   

Table 2  

Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases 
Included in Analysis 1229 100.0 
Missing Cases 0 .0 
Total 1229 100.0 

Unselected Cases 0 .0 
Total 1229 100.0 
a. If weight is in effect, see classification table for the total number of cases. 
 

Table 3  

Dependent Variable Encoding 

Original Value 
Internal 
Value 

No AD 0 
Yes AD 1 
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Table 4  

Dependent Variable Encoding 

Original Value 
Internal 
Value 

No AB 0 
Yes AB 1 
 

Table 5  

Classification Tablea,b 

 

Observed 

Predicted 
 NACCALZD Percentage 

Correct  No AD Yes AD 

Step 0 
NACCALZD 

No AD 0 611 .0 
Yes AD 0 618 100.0 

Overall Percentage   50.3 
a. Constant is included in the model. 

b. The cut value is .500 
 

Table 6  

Classification Tablea,b 

 

Observed 

Predicted 
 AMYLPET Percentage 

Correct  No AB Yes AB 

Step 0 
AMYLPET 

No AB 625 0 100.0 
Yes AB 604 0 .0 

Overall Percentage   50.9 
a. Constant is included in the model. 

b. The cut value is .500 
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Data Analysis  

 Three tests were used to identify the model fit for the use of bivariate logistic 

regression for both dependent variables AD diagnosis and elevated amyloid. The 

Omnibus Tests of Model Coefficients indicate the overall significance of the model 

(Laerd Statistics, 2021). The results show that the model is significant (i.e., p < .05), 

meaning the model is a good fit for the use of bivariate logistic regression for AD 

diagnosis (Table 7). However, the model that included only elevated amyloid as the 

dependent variable is not significant (i.e., p >.05), indicating the model is not a good fit 

for the use of bivariate logistic regression (Table 8). The Hosmer and Lemeshow 

goodness of fit test indicate that both models are not a poor fit as they are not 

significantly poor with a p > 0.05 or p = .788 and p = .980 (Tables 9 and 10). Lastly, I ran 

a Model Summary with Cox & Snell R Square and Nagelkerke R Square values (Laerd 

Statistics, 2021). The results indicate that the explained variation in the dependent 

variable ranges from 0.08% for Cox & Snell R Square values and 1.1% for Nagelkerke R 

Square values for an AD diagnosis (Table 11). Elevated amyloid results range from 

0.06% for Cox & Snell R Square values and 0.07% for Nagelkerke R Square values 

(Table 12).  

Since bivariate logistic regression is a way to estimate the probability of an event 

occurring, I created a classification table to assess the model's effectiveness. It is common 

to use logistic regression to predict outcomes based on the independent variables (Laerd 

Statistics, 2022). The cut value is .500, indicating that the probability of classifying a yes 

AD value is greater than .500. Previously, the classification table without the independent 
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variables (Tables 5 and 6) showed that only 50.3% and 50.9% of cases would correctly 

be classified by assuming all cases were AD and AB. Including the independent variables 

in the model enhances the ability to classify a patient’s probability of having or not 

having AD or AB slightly to 52.2% for AD and 51.7% of cases for AB (Tables 13 and 

14).  

 

Table 7  

Omnibus Tests of Model Coefficients for AD 

 Chi-square df Sig. 

Step 1 
Step 10.028 4 .040 
Block 10.028 4 .040 
Model 10.028 4 .040 

 

Table 8  

Omnibus Tests of Model Coefficients for AB 

 Chi-square df Sig. 

Step 1 
Step 6.790 4 .147 
Block 6.790 4 .147 
Model 6.790 4 .147 

 

Table 9  

Hosmer and Lemeshow Test for AD 

Step Chi-square df Sig. 
1 3.166 6 .788 
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Table 10  

Hosmer and Lemeshow Test for AB 

Step Chi-square df Sig. 
1 1.130 6 .980 
 

 
Table 11  

Model Summary for AD 

Step 
-2 Log 

likelihood 
Cox & Snell 

R Square 
Nagelkerke R 

Square 
1 1693.688a .008 .011 
a. Estimation terminated at iteration number 5 because parameter 

estimates changed by less than .001. 

 

 
Table 12  

Model Summary for AB 

Step 
-2 Log 

likelihood 
Cox & Snell 

R Square 
Nagelkerke R 

Square 
1 1696.607a .006 .007 
a. Estimation terminated at iteration number 5 because parameter 

estimates changed by less than .001. 
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Table 13  

Classification Tablea  for AD 

 

Observed 

Predicted 
 NACCALZD Percentage 

Correct  No AD Yes AD 

Step 1 
NACCALZD 

No AD 346 265 56.6 
Yes AD 322 296 47.9 

Overall Percentage   52.2 
a. The cut value is .500 
 

Table 14  

Classification Tablea for AB 

 

Observed 

Predicted 
 AMYLPET Percentage 

Correct  No AB Yes AB 

Step 1 
AMYLPET 

No AB 375 250 60.0 
Yes AB 344 260 43.0 

Overall Percentage   51.7 
a. The cut value is .500 

 

Findings   

 Bivariate logistic regression in SPSS produced a “Variables in the Equation” table 

that indicates each independent variable's contribution to the model and their statistical 

significance (Laerd Statistics, 2022). The Wald test provides the significance of each 

variable to the model. None of the variables are significant regarding correlations 

between modifiable risk factors and an AD diagnosis (Table 15). The same was found for 

elevated amyloid, except for the independent variable alcohol abuse. The odds ratio or 

"Exp(B)" column, along with confidence intervals (i.e., 95% C.I.), indicates the change in 
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the odds for each increase in one unit of the independent variable (Laerd Statistics, 2022). 

The results for AD diagnosis show that the independent variable with the non-significant 

odds ratio is the presence of alcohol abuse (ALCOHOL) with Exp(B) = .739, followed by 

the current reported use of an anxiolytic, sedative, or hypnotic agent (NACCAANX) at 

1.196, and total years smoked cigarettes (SMOKYRS) at 0993. The results for elevated 

amyloid show that the independent variable with the significant odds ratio is the presence 

of alcohol abuse (ALCOHOL) with Exp(B) = .703, followed by the non-significant odds 

ratio of current reported use of an anxiolytic, sedative, or hypnotic agent (NACCAANX) 

at 1.094, and total years smoked cigarettes (SMOKYRS) at 0997. Gender (SEX) had an 

odds ratio of .916 based on the female gender coded as female = 2 (Table 16). Overall, 

the logistic regression model was statistically significant, 𝑋𝑋2(4) = 10.028 𝑝𝑝 <  .05 for 

the AD model and not statistically significant for the elevated amyloid model 𝑋𝑋2(4) =

6.790 𝑝𝑝 >  .05.  

Table 15  

Variables in the Equation for AD 

 
B S.E. Wald df Sig. Exp(B) 

95% C.I.for 
EXP(B) 

Lower Upper 

Step 1a 

SEX -.189 .116 2.664 1 .103 .828 .660 1.039 

SMOKYRS -.007 .005 2.149 1 .143 .993 .984 1.002 

ALCOHOL -.302 .156 3.755 1 .053 .739 .545 1.003 

NACCAANX .179 .158 1.293 1 .256 1.196 .878 1.629 

Constant .344 .195 3.127 1 .077 1.411   

a. Variable(s) entered on step 1: SEX, SMOKYRS, ALCOHOL, NACCAANX. 
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Table 16  

Variables in the Equation for AB 

 
B S.E. Wald df Sig. Exp(B) 

95% C.I.for 
EXP(B) 

Lower Upper 

Step 1a 

SEX -.088 .116 .574 1 .449 .916 .731 1.149 

SMOKYRS -.003 .005 .482 1 .488 .997 .988 1.006 

ALCOHOL -.353 .159 4.943 1 .026 .703 .515 .959 

NACCAANX .090 .157 .326 1 .568 1.094 .804 1.488 

Constant .136 .194 .488 1 .485 1.145   

a. Variable(s) entered on step 1: SEX, SMOKYRS, ALCOHOL, NACCAANX. 

 

Discussion  

 Potential risk factors associated with Alzheimer's disease were quantifiably 

analyzed to identify levels of association between participant’s cardiovascular events and 

an AD diagnosis. The postulation and framework that a positive correlation between 

behavioral factors and AD indicate a need to evaluate modifiable risk factors as a 

potential protective intervention to improve early AD and elevated amyloid detection 

(Finch & Kulminski, 2019; Larsson et al., 2017). Recognizing risk and the levels of 

association as a means of early AD detection can provide insight to healthcare providers 

aiming to diagnose and treat patients earlier before the disease progresses. The creation of 

early intervention may enhance patient and family members’ quality of life in many 

respects when healthcare providers and patients are aware of associated risks and how to 

enhance people’s quality of life both physically and economically. 
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Interpretation  

The overall AD model was statistically significant. However, the individual 

components were not. The overall elevated amyloid model was not statistically 

significant. However, one variable, the presence of alcohol abuse (ALCOHOL), was (i.e., 

p <.05). Regardless of significance, the model highlights a positive and negative 

association between modifiable behavior (i.e., alcohol abuse, years of cigarette use, and 

current use of an anxiolytic, sedative, or hypnotic agent). Combining the independent 

variables improves predicting the potential diagnosis of AD seen in the Omnibus Tests of 

Model Coefficients significance. The odds ratio indicates that patients that use an 

anxiolytic, sedative, or hypnotic agent (NACCAANX) at 1.196, could be at an increased 

risk of AD. However, smoking history (SMOKYRS) at .993 and alcohol abuse 

(ALCOHOL) at .739 does not significantly impact an AD diagnosis.  

The association level between alcohol abuse and an AD diagnosis indicates a 

negative correlation for the selected participants in this study. Participants with a history 

of alcohol abuse were less likely to have an AD diagnosis. There were similar findings 

with elevated amyloid with positive correlations with the use of an anxiolytic, sedative, 

or hypnotic agent and almost no correlations between elevated amyloid and having a 

smoking history. Chen et al. (2021) found that cigarette smoking was not associated with 

CSF Aβ42, t-tau, or p-tau levels over time in participants with mild cognitive 

impairment. They did find that cigarette smoking was associated with faster cognitive 

decline/function and could be a risk factor to consider when screening for AD. One 

significant finding for elevated amyloid was that the analysis indicated alcohol abuse 
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(ALCOHOL) at Exp(B) = .703, and p <.05 was not a risk factor. Larsson et al. (2017) 

indicate that frequent alcohol consumption could be a risk factor for AD and dementia. 

However, limited alcohol use was similar to abstaining from alcohol and found not to be 

associated with dementia. The research in this manuscript could provide evidence that 

there is a need to monitor patients more closely for early cognitive decline and AD when 

patients report behavioral risk factors. Smoking, heavy alcohol use, and anxiolytic, 

sedative, or hypnotic agents were insignificant for AD. There was a significant negative 

correlation between alcohol abuse and elevated amyloid, which appears counterintuitive 

based on the literature review. Regardless of this study's findings with selected 

participants, this manuscript as a whole indicates that monitoring patients for behavioral 

risk factors may improve AD diagnosis and health outcomes.  

Limitations  

 The primary limitation in this study is the lack of participants assessed for tau 

proteins via a PET scan. Limiting co-variates and providing additional age limits may 

increase power in future studies. Simon (2021) indicates an association between tau 

proteins' formation, modifiable behavioral risk factors, and AD presence. The author 

indicates that modifiable behavioral risk factors account for 35% to 45% of AD risk and 

that tau depositions are associated with neuropsychiatric symptoms (NPSs), commonly 

found in patients with dementia. Additional limitations include spatial analysis that would 

provide a more comprehensive look at patients’ location and potential increases in 

exposure to environmental risk factors associated with AD. The National Alzheimer’s 
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Coordinating Center UDS does not include patients' location and is a limitation for 

understanding where clusters occur and additional behavioral risk factors.   

 Implications  

 This study potentially promotes social change by contributing to the knowledge 

surrounding risk and protective factors associated with AD. As people live longer and 

more people are diagnosed with AD, there is a need to identify early potential risk factors 

for creating interventions and therapies to decrease the progression of cognitive decline 

and burden on individuals and society (National Institute on Ageing [NIH], 2017). Based 

on the literature review, there are clear correlations between modifiable behavioral risk 

factors that provide health care providers regarding the potential of AD development 

(Finch & Kulminski, 2019). This study supports using current and pre-existing 

modifiable behavioral risk factors as indicators for assessing patients for cognitive 

decline over the age of 55. Although there is only one significant correlation in this 

study's model, the results show levels of association between modifiable behavioral risk 

factors variables. Implementing screening for cognitive health and AD when behavioral 

risk factors are present could be a novel way of influencing the monitoring and pre-

diagnosis of AD. 

This study provides implications for early AD detection. It contributes to an 

understanding that there is a need for action on the part of health care providers and 

patients regarding the promotion of detection and intervention of AD. There is a gap in 

knowledge concerning the exact determinants of health associated with the onset and 

presence of AD (Tini et al., 2020). The participants in this study are unique as the random 
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selection and associated variables have not previously been tested together, providing a 

novel assessment of the level of correlation between modifiable behavioral risk factors 

and the potential for AD diagnosis. Finch and Kulminski (2019) indicated a need for 

understanding what risk factors influence AD and content that there is an amalgamation 

of physical and environmental exposures that contribute to the disease. There is a need to 

continue to explore potential risk factors to more precisely identify the underlying 

mechanisms of AD to decrease the burden of the disease at the individual and societal 

level and promote positive social change.  

Recommendations  

 There is a need for future studies to examine the effects of modifiable behavioral 

risk factors and AD outcomes. Modifiable behavior such as physical activity, illicit drug 

use, and diet are all known to influence health outcomes. Social demographic variables 

are also not assessed in this study. Race and ethnicity, educational levels, and economic 

status should be considered for future studies to identify behavior risk factors within 

communities, especially those with known inequality and inequity (Lourenco et al., 

2018). Including sociodemographic variables in the model could increase the ability of 

healthcare providers to identify the risk for AD and provide therapeutic interventions 

before the disease progresses.  

Additional recommendations include using other statistical analyses such as linear 

regression, which uses continuous variables to predict a possible AD outcome. According 

to Laerd Statistics (2022), a simple linear regression applies two variables to determine 

an outcome for a dependent variable. Instead of having a complete bivariate model, the 
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linear regression could independently assess the relationship between continuous 

variables and levels of cognitive decline rather than have yes or no outcomes. The 

limitation is the lack of information associated with the levels of cognitive decline, which 

is an additional consideration/recommendation for collecting data that measures the level 

of cognitive impairment from participants.    

Conclusion  

 Alzheimer’s disease is a growing epidemic and is the sixth-leading cause of death 

in the United States. Individuals with AD often have comorbidities due to the aging 

process, with cardiovascular health hypothesized as correlating with the development of 

the disease. Participants provided health information collected in the National 

Alzheimer’s Coordinating Center (NACC) Uniform Data Set (UDS). The data included 

questions about the participant’s current modifiable behaviors, an AD diagnosis, and 

elevated amyloid on a PET. A random selection of (n = 1,229) participants included (n = 

611) not diagnosed with AD and (n=618) who were diagnosed with AD. Participants also 

include (n = 625) not diagnosed with elevated amyloid and (n = 604) who were 

diagnosed with elevated amyloid. A bivariate linear regression was conducted to identify 

the level of association between modifiable behavior variables and an AD diagnosis and 

elevated amyloid PET. The overall AD model found the combined modifiable health 

variables and an AD diagnosis significance. However, the second overall model for 

elevated amyloid PET and modifiable health variables was insignificant. Levels of 

association measured with an odds ratio indicate positive correlations between the current 

reported use of an anxiolytic, sedative, or hypnotic agent and a negative correlation for 



79 

 

years of smoked cigarettes and alcohol abuse regarding elevated amyloid PET and an AD 

diagnosis. Future research is needed to identify the association between additional 

modifiable health variables to improve the understanding of the behavioral health risks 

and the presence of amyloid-beta plaques and AD diagnosis. 
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Abstract  

Alzheimer’s disease (AD) is a growing epidemic and is the sixth-leading cause of death 

in the United States. Individuals with AD often have comorbidities due to the aging 

process. There is a lack of research on comorbidities as associated risk factors for AD. 

One of the leading hypotheses contends there are correlations between living situations, 

personal care, community engagement, and risk for AD and amyloid-beta plaques 

(Seaman, 2021). This study is guided by Finch and Kulminski’s (2019) AD Exposome as 

a caveat to explore a patient’s environment (i.e., staying at home rather than doing new 

activities, dropping activities and interests, and the participant’s level of independence), 

an AD diagnosis, and elevated amyloid-beta plaques. Participants provided health 

information collected in the National Alzheimer’s Coordinating Center (NACC) Uniform 

Data Set (UDS). A random selection of (n = 1,229) participants included (n = 737) not 

diagnosed with AD and (n = 492) who were diagnosed with AD. Participants also include 

(n = 699) not diagnosed with elevated amyloid and (n=530) who were diagnosed with 

elevated amyloid. A bivariate linear regression was conducted to identify the level of 

association between social isolation risk factors and an AD diagnosis and elevated 

amyloid PET. The overall AD and elevated amyloid were significant. Levels of 

association measured with an odds ratio indicate positive correlations between the 

reported participant’s level of independence regarding elevated amyloid PET and an AD 

diagnosis. Future research is needed to identify the association between additional 

modifiable health variables to improve the understanding of the social isolation risk 

factors and the presence of amyloid-beta plaques and AD diagnosis. 
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Introduction  

Alzheimer’s disease is a growing epidemic and is the sixth-leading cause of death 

in the United States, with diagnoses expected to triple by 2060 to over 14 million people 

(CDC, 2020). Individuals with AD often have lifestyle risk factors in concert with the 

aging process. Evidence of a trifecta between physical health, behavior, and 

psychological welfare are considered risk factors for AD. Living situations, personal care, 

and engagement with one’s community profoundly affect neurological and cognitive 

health (Seaman, 2021). Salinas et al. (2021) examined a cohort of participants 45 years 

and older to identify the impacts of loneliness and isolation and the presence of dementia 

and AD. The authors found a significant association between a lack of social support and 

lower cognitive function. The authors found that social support, isolation, lower listener 

availability, and overall presence/availability of social interaction are vital to mental and 

cognitive health.   

 Social isolation and a lack of community engagement are risk factors for mental 

decline due to a lack of stimuli in the brain and the potential for abnormal Aβ plaque 

buildup (Prodo Lima et al., 2018). Researching environmental engagement and social 

isolation levels is necessary to understand specific associated risk and protective factors 

(Salinas et al., 2021; Seaman, 2018). Correlations between an AD diagnosis and the 

presence of abnormal Aβ plaque concerning modifiable behavior such as exercise, social 

enrichment, and isolation are unclear. Improving the understanding of the level of 

association between risk factors and the presence of cognitive decline and Aβ plaque will 

provide healthcare providers with more information needed to create AD interventions.   
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Significance 

As people live longer due to healthcare, technology, and equity improvements, 

research needs to identify risk factors associated with AD. AD is unique in the older adult 

population, and it is vital to managing expected increases in the disease over the next 40 

years (Finch et al., 2019). This study provides original statistical data and quantitative 

analysis that examines the physiological and psychological approach to AD research by 

assessing the relationship between environmental engagement factors health and an AD 

diagnosis/Aβ plaques. Environmental risk and association research increase the potential 

to create interventions, especially in vulnerable communities, and promote positive social 

change (Salinas et al., 2021). Altering behavior to promote healthy longevity impacts 

individuals and encourages social well-being by lessening the burden of AD on families, 

communities, and health resources (Nguyen et al., 2018). A limited number of studies 

address the specific level of relationship between social isolation, environmental 

engagement, and the presence of AD and Aβ deposits.    

This study’s theoretical framework applies Finch and Kulminski’s (2019) AD 

exposome and Bronfenbrenner’s (1977) ecological systems theory (EST) theoretical 

framework. Finch and Kulminski’s (2019) AD Exposome is used as a guide to explore a 

patient’s environmental risk factors and an AD diagnosis. The hypothesis for this study 

uses the AD Exposome and Bronfenbrenner’s EST to guide the thought process of 

associating social isolation, levels of community engagement, and environmental 

enrichment as potential risk factors with cognitive decline and developing AD. 

Bronfenbrenner’s (1977) ecological systems theory theoretical framework works with 
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Finch and Kulminski’s (2019) AD exposome by suggesting a person's environment 

affects lifestyle choices and health outcomes. The two theories work together as a 

framework for this study and provide a means to study correlations between 

environmental risk factors and associations with Aβ plaques and AD.  

There is no clear understanding of the level of environmental risk concerning the 

early onset of AD and cognitive decline. Finch and Kulminski (2019) explained that 

environmental and environmental risk factors contribute to AD aging, indicating that 

brain aging and cognitive decline are vulnerable to multiple variables. The authors look at 

numerous environmental factors and indicate that ApoE4, a gene that influences the 

production of a protein called apolipoprotein E, increases the risk of late-onset AD and 

the amount of amyloid-β (Aβ) peptides in the brain (Finch & Kulminski, 2019). The 

authors proposed a need for more research focusing on extraneous factors beyond 

genetics to understand AD risk better. Environmental risk factors such as social isolation 

and physical engagement in one’s surroundings may affect cognitive decline and AD 

diagnosis by promoting the presence of Aβ plaques biomarkers associated with AD. The 

extent of such environmental risk factors is in question and suggests a need to research 

levels associated with AD diagnosis to determine the benefits of social and societal 

interventions. 

Relevant Scholarship 

Social interaction and environmental engagement have varying effects on social 

determinants of health and health outcomes. Seaman (2018) indicated numerous negative 

impacts on health outcomes and the progression of AD when a person’s lack of care and 
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environmental engagement increases pre and post-AD diagnosis. The author conducted a 

26-month ethnographic study of participants with early onset of AD, their families, and 

healthcare providers. Qualitative analysis found that participants who had regular 

interactions with family and lived in social environments that supported conversation and 

engaging activities were much better than those in isolation or living in care facilities that 

did not promote regular engagement. Similarly, Salinas et al. (2021) conducted a 

retrospective cross-sectional analysis examining cognitive function and resilience in 

addition to AD. The authors found that five types of social support, such as supportive 

listening and environmental engagement, contributed to enhanced cognitive function and 

resilience.  

Social isolation and a lack of community engagement are risk factors for mental 

decline and increase the potential for AD and abnormal Aβ plaque buildup. Prodo Lima 

et al., 2018 studied the significance of environmental enrichment (EE) as a 

neuroprotective strategy. Ali et al. (2017) indicate that AD is a neurogenerative disease 

associated with memory loss. The authors conducted a study identifying correlations 

between social isolation as a risk factor for AD in rats. They found that rats in isolation 

had elevated Aβ plaque buildup in the brain compared to those not in isolation over a 

long period. The authors suggest that social isolation and a lack of environmental 

engagement may aid in identifying the presence and severity of AD and provide advice 

for additional research in other communities.  

Bagheri (2018) indicates a need to think spatially about community environments 

to identify populations where isolative living situations occur to improve interventions 
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that promote interaction for communities at risk for AD based on available demographic 

and census data. This thinking is beneficial because it promotes research regarding where 

and how people interact with their environment and identify protective factors. Prodo 

Lima et al., 2018 indicate that environmental enrichment (EE), such as increased physical 

activity and social interaction, directly affects a person’s risk for developing AD. The 

authors found that injections of Aβ plaque proteins in animals, a cause of oxidative stress 

and memory impairment, are less burdensome in subjects exposed to EE and suggest that 

physical activity and social interaction are critical protective factors that help prevent 

AD.  

Like other animals, social interaction is vital for humans and provides mental and 

physical support that enhances social determinants of health and health outcomes. Spreng 

and Bzdok (2021) recently researched the effects of isolation stemming from the COVD-

19 pandemic on elderly participants. They found that loneliness and isolation directly 

affect physical and mental health and enhance AD risk in older populations. The authors 

indicate a critical need to understand the detriments that social isolation causes in humans 

and how it affects the human brain and cognitive decline. Han et al. (2019) add to the 

conversation by explicitly stating the need for epidemiological interventions (e.g., 

environmental, social, and physical) to improve older adults' longevity and quality of life. 

They suggest that epidemiologic studies such as those that study the connection between 

environmental exposures and AD development are needed to identify external influences 

to improve health outcomes.     
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Research Question  

What is the association level between living situations and interests in social 

activities concerning amyloid-β plaques proteins and an AD diagnosis in participants 

between 55 and 80 years of age, controlling for age and other confounders? 

Nature of the Study and Design  

 I used a quantitative approach to analyze the National Alzheimer’s Coordinating 

Center (NACC) Uniform Data Set (UDS) to explore the effects of social activities and the 

presence of amyloid-β plaques/tau proteins in an AD diagnosis. For this study, the 

independent variables were social isolation risk factors (i.e., staying at home rather than 

doing new activities, dropping activities and interests, and type of residence). The 

dependent variable is the presence of amyloid-β plaques/tau proteins and an AD 

diagnosis. The results intend to aid healthcare providers’ understanding of the level of 

association between environmental risk factors and cognitive decline. 

Methods 

Population  

The target population for this study is a cohort of participants in the NACC’s 

UDS who have varying cognitive impairment levels. Study participants have diverse 

demographic backgrounds, and those considered cognitively normal participate in the 

study as a control (National Alzheimer’s Coordinating Center, 2021). The Alzheimer’s 

Disease Research Centers (ADRCs) collect across the United States from 37 locations.  
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Sample and Power  

Stratified random sampling was used in this study while controlling for age. 

Participants under 55 were excluded due to the lack of AD prevalence in younger 

populations Lourenco et al. (2018). The study does not discriminate between those with 

or without cognitive decline. Only participants who have completed surveys for the 

modifiable behavior (i.e., staying at home rather than doing new activities, dropping 

activities and interests, and type of residence) were included.  

The power levels for this analysis were based on δ = 0.3, δ = 0.5, and δ = 0.8, 

which is consistent with Cohen’s small, medium, and large effect sizes. The effect size 

ensures the rejection of a false null hypothesis or Type 1 error (Anderson et al., 2017). 

G* Power Statistics 3.1 was used to calculate appropriate sample sizes guided by the 

G*Power Statistics Manual (2021). The selected statistical test is Logistic Regression, 

and the type of power analysis was “A priori.” The effect size input mode will be “Two 

Probabilities,” which is the probability of an event under H0 and H1, in terms of p1 and p2, 

which is a two-tailed test, Pr(𝑌𝑌 = 1 |𝑋𝑋 = 1)𝐻𝐻1 = 0.1 and Pr(𝑌𝑌 = 1 |𝑋𝑋 = 1)𝐻𝐻0 =

0.05. An alpha (α) level of 0.05 was used to reject or accept the null hypothesis. The 

significance level α = 0.05 indicates a 5% probability of type I error where the null 

hypothesis is incorrectly rejected (Anderson, 2017). The last input includes Power (1-β 

err prob): 0.95, R2 other X: 0,  X Distribution: Binomial, and X parm π: 0.5 to generate a 

sample size needed to achieve reliable results (G*Power 3.1 Manual, 2021). The total 

sample size for logistic regression is a Critical z: 1.95996, Total samples size: 𝑁𝑁 = 1299, 

and Actual power: 0.950068.   
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Sources of Data  

The study used a quantitative approach. It involved using publicly available 

National Alzheimer’s Coordinating Center (NACC) Uniform Data Set (UDS) and census 

data from the United States Census Bureau 2020. The data is de-identified and contains a 

systematic random sampling of participants.  

Instrumentation  

 Data was requested through the National Alzheimer’s Coordinating Center 

(NACC). And it requires a detailed report outlining the purpose and intentions for the 

data’s use. The  NACC provided an SPSS Investigator NACC sav. file for analysis 

(NACC, 2021). The data in the UDS includes information concerning demographics 

(e.g., sex and year of birth), staying at home preference, dropping activities of interest, 

and level of independence, abnormally elevated amyloid on PET, tau PET evidence for 

AD, and presumptive etiologic diagnosis of the cognitive disorder — Alzheimer’s disease 

(Table 1). Variable type codes include female/male and year for demographics; all others 

were recorded as 0 = Absent and 1= Recent/Active except for the level of independence 

on a scale of 1-4. Patients with codes 9 and -4 unknown were not included in this study.      
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Table 1  

NACC UDS Researcher’s Data Dictionary Derived Variables 

Form  Variable 
Name  

Short 
Descriptor  

Variable 
Type  
 

Allowable 
Codes  

Source  

A1 Subject 
Demographics  

 

BIRTHYR Subject’s 
year of birth 

Original 
UDS 
question 
 

1875 to (current 
year minus 15) 

v1-3 

A1 Subject 
Demographics 
question  

 

SEX Subject’s sex Original 
UDS 

1=Male 
2=Female 

v1-3 

B6 Geriatric 
Depression 
Scale (GDS) 
ST 

STAYHOME Do you prefer 
to stay at 
home, rather 
than going 
out and doing 
new things? 
 

Original 
UDS 
question 
 
 

0 = No 1 = Yes 
9 = Did not 
answer -4 = 
Not available: 
UDS form 
submitted did 
not collect data 
in this way, or a 
skip pattern 
precludes 
response to this 
question 
 
 

v1-3 

B6 Geriatric 
Depression 
Scale (GDS) 

DROPACT Have you 
dropped 
many of your 
activities and 
interests? 
 

Original 
UDS 
question 
 

0 = No 1 = Yes 
9 = Did not 
answer -4 = 
Not available: 
UDS form 
submitted did 
not collect data 
in this way, or a 
skip pattern 
precludes 
response to this 
question 
 
 

v1-3 
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A1 Subject 
Demographics 
 

INDEPEND Level of 
independence 

Original 
UDS 
question 
 

1=Able to live 
independently 
2=Requires 
some assistance 
with complex 
activities 
3=Requires 
some assistance 
with basic 
activities 
4=Completely 
dependent 
9=Unknown 
 

v1-3 

D1 Clinician 
Diagnosis  

AMYLPET Abnormally 
elevated 
amyloid on 
PET 
 

Original 
UDS 
question 

0 = No  
1 = Yes 8 = 
Unknown/not 
assessed  
-4 = Not 
applicable: 
UDS form 
submitted did 
not collect data 
in this way, or a 
skip pattern 
precludes 
response to this 
question 
 

v3 

D1 Clinician 
Diagnosis  

TAUPETAD Tau PET 
evidence for 
AD 
 

Original 
UDS 
question 

0 = No  
1 = Yes 8 = 
Unknown/not 
assessed  
-4 = Not 
applicable: 
UDS form 
submitted did 
not collect data 
in this way, or a 
skip pattern 
precludes 
response to this 
question 
 

v3 
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D1 Clinician 
Diagnosis  

NACCALZD Presumptive 
etiologic 
diagnosis of 
the cognitive 
disorder — 
Alzheimer’s 
disease 
 

NACC 
derived 
variable 
 
 

0 = No 
(assumed 
assessed and 
found not 
present)  
1 = Yes  
8 = No 
cognitive 
impairment 

v1-3 

 

Design Analysis  

The quantitative analysis identifies links between social isolation risk factors, 

amyloid-β plaques/tau proteins, and AD diagnosis. Bivariate logistic regression, Omnibus 

Tests of Model Coefficients, and Cox and Snell’s /Nagelkerke’s was used to test overall 

statistical significance and the strength of association between variables. IBM Statistical 

Package for Social Sciences (SPSS) 27 was used to determine an odds ratio output (i.e., 

β-values) between dependent and independent variables and answer the following 

research questions:  

Research Question: Based on the National Alzheimer’s Coordinating Center 

(NACC) Uniform  Data Set (UDS), what are the association levels between staying at 

home rather than doing new activities, dropping activities and interests, and level of 

independence, amyloid-β plaques/tau proteins, and the risk of developing Alzheimer’s 

disease in participants who are between the ages of 55 and 80 years of age controlling for 

age and other confounders? 

 H01:  Based on the NACC Uniform Data Set, there are no associations between 

staying at home rather than doing new activities, dropping activities and interests, level of 



97 

 

independence, amyloid-β plaques/tau proteins, and the risk of developing Alzheimer’s 

disease in participants between 55 and 80 years of age. 

 Ha1: Based on the NACC Uniform Data Set, there are associations between 

staying at home rather than doing new activities, dropping activities and interests, level of 

independence, amyloid-β plaques/tau proteins, and the risk of developing Alzheimer’s 

disease in participants between 55 and 80 years of age. 

 The data were screened for missing, unknown, and outlying data. The chosen 

statistical test is a binary logistic regression, and the statistical significance level is α = 

0.05. A binary logistic regression is applicable when testing the outcome of a 

dichotomous variable (i.e., presumptive etiologic diagnosis of the cognitive disorder — 

Alzheimer’s disease). Testing for assumptions was conducted before running the 

regression. According to Laerd Statistics (2022), assumptions include a dichotomous 

dependent variable, contentious or nominal independent variables, independence between 

the observations, a minimum number of participants, linearity between the independent 

and dependent variables, independence, no multicollinearity, and no significant outliers. 

The rationale for selecting the covariates age and gender stems from Cladwell et al. 

(2017), who indicate age and gender influence AD biomarkers.  

Results  

Execution  

 Once I received Institutional Review Board approval, study #03-10-22-0978803, I 

completed the required data request through the National Alzheimer’s Coordinating 

Center (NACC). After contacting the NACC and providing a detailed report outlining the 
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purpose and intentions for the data’s use, they provided an SPSS Investigator NACC sav. 

file for analysis (NACC, 2021). The total number of participants included in the data set 

was 164,265.  

The G* Power Statistics calculated prior to the data collection applied sample 

sizes guided by the G*Power Statistics Manual (2021). The selected statistical test was 

Logistic Regression, and the effect size input mode was “Two Probabilities,” which is the 

probability 

of an event under H0 and H1, in terms of p1 and p2, which is a two-tailed test, 

Pr(𝑌𝑌 = 1 |𝑋𝑋 = 1)𝐻𝐻1 = 0.1 and Pr(𝑌𝑌 = 1 |𝑋𝑋 = 1)𝐻𝐻0 = 0.05. An alpha (α) level of 

0.05 was used to reject or accept the null hypothesis. The significance level α = 0.05 

indicates a 5% probability of type I error where the null hypothesis is incorrectly rejected 

(Anderson, 2017). The last input included Power (1-β err prob): 0.95, R2 other X: 0, X 

Distribution: Binomial, and X parm π: 0.5 to generate a sample size needed to achieve 

reliable results (G*Power 3.1 Manual, 2021).  

 The total sample size for logistic regression is a Critical z: 1.95996, Total samples 

size: 𝑁𝑁 = 1229, and Actual power: 0.950068 for the dependent variables AMYLPET 

(Abnormally elevated amyloid on PET) and NACCALZD (Presumptive etiologic 

diagnosis of the cognitive disorder — Alzheimer’s disease). Due to the lack of 

participants who received testing for the dependent variable TAUPETAD (Tau PET 

evidence for AD), the variable is not used in the study as there is not enough power to 

provide results avoiding a type I or type II error. All independent variables are present in 

the analysis for the 1,229 randomly selected participants.  
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Results  

 The total sample size from the NACC Uniform Data Set is 1,229 participants 

(Table 2). Participants include only those assessed for the presumptive etiologic diagnosis 

of the cognitive disorder — Alzheimer’s disease and abnormally elevated amyloid on 

PET are the dependent variables. The independent variables are staying at home rather 

than doing new activities, dropping activities and interests, and level of independence. As 

previously stated, excluded participants are those assessed for tau PET evidence for AD 

due to a low rate of tau assessment. The dependent variable was re-coded as 0 = No AD 

and 1 = Yes AD (Table 3) and 0 = No AB and 1 = Yes AB (Table 4). The model includes 

the constant without adding the independent variables for AD (Table 5) and abnormally 

elevated amyloid on PET (Table 6). The classification table assumes that all participants 

have AD or elevated amyloid, and the model only correctly classified cases 60.0% of the 

time for AD and 56.9% for elevated amyloid (Laerd Statistics, 2022). After selecting the 

sample size, I tested assumptions per Laerd Statistics (2022). Assumptions met the 

requirements of a dichotomous dependent variable, contentious or nominal independent 

variables, independence between the observations, a minimum number of participants, 

linearity between the independent and dependent variables, independence, no 

multicollinearity, and no significant outliers.   
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Table 2  

Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases 
Included in Analysis 1229 100.0 
Missing Cases 0 .0 
Total 1229 100.0 

Unselected Cases 0 .0 
Total 1229 100.0 
a. If weight is in effect, see classification table for the total number of cases. 
 

Table 3  

Dependent Variable Encoding  

Original Value 
Internal 
Value 

No AD 0 
Yes AD 1 
 

Table 4  

Dependent Variable Encoding 

Original Value 
Internal 
Value 

No AB 0 
Yes AB 1 
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Table 5  

Classification Tablea,b 

 

Observed 

Predicted 
 NACCALZD Percentage 

Correct  No AD Yes AD 

Step 0 
NACCALZD 

No AD 0 737 100.0 
Yes AD 0 492 .0 

Overall Percentage   60.0 
a. Constant is included in the model. 

b. The cut value is .500 
 

Table 6  

Classification Tablea,b 

 

Observed 

Predicted 
 AMYLPET Percentage 

Correct  No AB Yes AB 

Step 0 
AMYLPET 

No AB 699 0 100.0 
Yes AB 530 0 .0 

Overall Percentage   56.9 
a. Constant is included in the model. 

b. The cut value is .500 
 

Data Analysis  

 Three tests were used to identify the model fit for the use of bivariate logistic 

regression for both dependent variables AD diagnosis and elevated amyloid. The 

Omnibus Tests of Model Coefficients indicate the overall significance of the model 

(Laerd Statistics, 2021). The results show that the model is significant (i.e., p < .05), 

meaning the model is a good fit for the use of bivariate logistic regression for AD 
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diagnosis and abnormally elevated amyloid-beta (Tables 7 and 8). The Hosmer and 

Lemeshow goodness of fit test indicate that the model for the presence of AD may be a 

poor fit, with a p < 0.001 (Table 9). However, the model for abnormally elevated 

amyloid-beta is not a poor fit as it is not significantly poor, with a p = .74 or p > .05 

(Table 10). Lastly, I ran a Model Summary with Cox & Snell R Square and Nagelkerke R 

Square values (Laerd Statistics, 2021). The results indicate that the explained variation in 

the dependent variable ranges from 28.0% for Cox & Snell R Square values and 37.9% 

for Nagelkerke R Square values for an AD diagnosis (Table 11). Elevated amyloid results 

range from 16.3% for Cox & Snell R Square values and 21.8% for Nagelkerke R Square 

values (Table 12). 

Since bivariate logistic regression is a way to estimate the probability of an event 

occurring, I created a classification table to assess the model's effectiveness. It is common 

to use logistic regression to predict outcomes based on independent variables (Laerd 

Statistics, 2022). The cut value is .500, indicating that the probability of classifying a yes 

AD value is greater than .500. Previously, the classification table without the independent 

variables (Tables 5 and 6) showed that only 60.0% and 56.9% of cases would correctly 

be classified by assuming that cases were yes AD and no AB. Including the independent 

variables in the model enhances the ability to classify a patient’s probability of having or 

not having AD or AB to 79.9% for AD and 71.1% of cases for AB (Tables 13 and 14). 
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Table 7  

Omnibus Tests of Model Coefficients for AD 

 Chi-square df Sig. 

Step 1 
Step 404.064 4 <.001 
Block 404.064 4 <.001 
Model 404.064 4 <.001 

 

Table 8  

Omnibus Tests of Model Coefficients for AB 

 Chi-square df Sig. 

Step 1 
Step 218.021 4 <.001 
Block 218.021 4 <.001 
Model 218.021 4 <.001 

 

 

Table 9  

Hosmer and Lemeshow Test for AD 

Step Chi-square df Sig. 
1 40.001 6 <.001 
 

Table 10  

Hosmer and Lemeshow Test for AB 

Step Chi-square df Sig. 
1 11.516 6 0.74 
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Table 11  

Model Summary AD 

Step 
-2 Log 

likelihood 
Cox & Snell 

R Square 
Nagelkerke R 

Square 
1 1250.523a .280 .379 
b. Estimation terminated at iteration number 5 because parameter 

estimates changed by less than .001. 

 

 

Table 12  

Model Summary AB 

Step 
-2 Log 

likelihood 
Cox & Snell 

R Square 
Nagelkerke R 

Square 
1 1462.422a .163 .218 
a. Estimation terminated at iteration number 5 because parameter 

estimates changed by less than .001. 
 

 
 

Table 13  

Classification Tablea  for AD 

 

Observed 

Predicted 
 NACCALZD Percentage 

Correct  No AD Yes AD 

Step 1 
NACCALZD 

No AD 662 75 89.8 
Yes AD 172 320 65.0 

Overall Percentage   79.9 
a. The cut value is .500 
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Table 14  

Classification Tablea  for AB 

 

Observed 

Predicted 
 NACCALZD Percentage 

Correct  No AD Yes AD 

Step 1 
AMYLPET 

No AB 589 110 84.3 
Yes AB 245 285 53.8 

Overall Percentage   71.1 
a. The cut value is .500 
 

Findings   

 Bivariate logistic regression in SPSS produced a “Variables in the Equation” table 

that indicates the level of contribution each independent variable has in the model and 

their statistical significance (Laerd Statistics, 2022). The Wald test provides the 

significance of each variable to the model. None of the variables are significant regarding 

correlations between modifiable risk factors and an AD diagnosis (Table 15). The same 

was found for elevated amyloid, except for the independent variable alcohol abuse. The 

odds ratio or "Exp(B)" column, along with confidence intervals (i.e., 95% C.I.), indicates 

the change in the odds for each increase in one unit of the independent variable (Laerd 

Statistics, 2022). The results for the presence of an AD diagnosis non-significant odds 

ratios for staying at home rather than doing new activities (STAYHOME) with Exp(B) = 

.810 and dropping activities and interests (DROPACT) at Exp(B) = 1.094. The results for 

a participant’s level of independence (INDEPEND) were significant at p < .001 and 

Exp(B) = 8.733. Similarly, elevated amyloid shows non-significant odds ratios for 

dropping activities and interests (DROPACT) at Exp(B) = .781. The results for a 
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participant’s level of independence (INDEPEND) were significant at p < .001 with 

Exp(B) = 4.073 and staying at home rather than doing new activities (STAYHOME) with 

Exp(B) = .731 with p < .05. Gender (SEX) had an odds ratio of 1.080 for AD and 1.041 

for AB based on the female gender coded as female = 2 (Table 16). Overall, the logistic 

regression model was statistically significant, 𝑋𝑋2(4) = 404.064 𝑝𝑝 <  .001 for the AD 

model and the elevated amyloid model 𝑋𝑋2(4) = 218.021 𝑝𝑝 >  .001.  

  

 

Table 15  

Variables in the Equation for AD 

 
B S.E. Wald df Sig. Exp(B) 

95% C.I.for 
EXP(B) 

Lower Upper 

Step 1a 

SEX .077 .143 .289 1 .591 1.080 .816 1.428 
STAYHOME -.211 .171 1.513 1 .219 .810 .579 1.133 
DROPACT .090 .190 .225 1 .635 1.094 .754 1.587 
INDEPEND 2.167 .139 244.75 1 <.001 8.733 6.657 11.457 
Constant -3.527 .318 122.67 1 <.001 .029   

a. Variable(s) entered on step 1: SEX, STAYHOME, DROPACT, INDEPEND. 
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Table 16  

Variables in the Equation for AB 

 

B S.E. Wald df Sig. Exp(B) 

95% C.I.for 
EXP(B) 

Lower Upper 

Step 1a 

SEX .040 .128 .098 1 .754 1.041 .810 1.339 
STAYHOME -.313 .155 4.082 1 .043 .731 .539 .991 
DROPACT -.247 .175 1.984 1 .159 .781 .554 1.101 
INDEPEND 1.404 .112 157.36 1 <.001 4.073 3.270 5.072 
Constant -2.205 .274 64.900 1 <.001 .110   

a. Variable(s) entered on step 1: SEX, STAYHOME, DROPACT, INDEPEND. 
 

Discussion  

 Potential risk factors associated with Alzheimer's disease were quantifiably 

analyzed to identify levels of association between participant’s cardiovascular events and 

an AD diagnosis. The postulation and framework that a positive correlation between 

behavioral factors and AD indicate a need to evaluate modifiable risk factors as a 

potential protective intervention to improve early AD and elevated amyloid detection 

(Finch & Kulminski, 2019; Larsson et al., 2017). Recognizing risk and the levels of 

association as a means of early AD detection can provide insight to healthcare providers 

aiming to diagnose and treat patients earlier before the disease progresses. The creation of 

early intervention may enhance patient and family members’ quality of life in many 

respects when healthcare providers and patients are aware of associated risks and how to 

enhance people’s quality of life both physically and economically.           
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Interpretation  

The overall AD and AB models were statistically significant. Although the 

individual variables staying at home rather than doing new activities and dropping 

activities and interests were not significant, they contributed to the overall model for AD 

diagnosis. Additionally, participants’ level of independence and staying at home rather 

than doing new activities were independently significant for the presence of elevated 

amyloid. Regardless of significance, the model highlights a positive and negative 

association between modifiable behavior (i.e., staying at home rather than doing new 

activities, dropping activities and interests, and the participant’s level of independence). 

Combining the independent variables improves predicting the potential diagnosis of AD 

seen in the Omnibus Tests of Model Coefficients significance. The odds ratio for staying 

at home rather than doing new activities (STAYHOME) with Exp(B) = .810 indicates a 

slight decrease for AD diagnosis and dropping activities and interests (DROPACT) at 

Exp(B) = 1.094 a slight increase for AD diagnosis, but independently not significant. 

However, the results for a participant’s level of independence (INDEPEND) were 

significant at p < .001 and Exp(B) = 8.733 and indicate that independence is strongly 

associated with an AD diagnosis. The findings indicate that a less independent patient has 

an 8.7 times higher chance of having an AD diagnosis.  

The results for a participant’s level of independence (INDEPEND) were 

significant at p < .001 with Exp(B) = 4.073 and staying at home rather than doing new 

activities (STAYHOME) with Exp(B) = .731 with p < .05 for elevated amyloid. These 

findings indicate positive correlations between the independent variable of independence 
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and the presence of elevated amyloid, a know risk factor for AD. Participants who 

reported staying at home rather than doing new activities had a negative correlation with 

elevated amyloid, indicating a variable that may not be as much as an associated risk of 

concern. For AD diagnosis and elevated amyloid presence, a participant’s level of 

independence is a primary concern and risk factor in this study. The research in this 

manuscript could provide evidence that there is a need to monitor patients more closely 

for early cognitive decline and AD when patients report social isolation and a lack of 

community engagement as risk factors. There was a significant positive correlation 

between participants’ level of independence, AD, and elevated amyloid, which aligns 

with the literature review. Regardless of this study's findings with selected participants, 

this manuscript as a whole indicates that monitoring patients' social isolation and a lack 

of community engagement as risk factors may improve AD diagnosis and health 

outcomes.  

Limitations  

 The primary limitation is this study that the lack of participants assessed for tau 

proteins via a PET scan. Limiting co-variates and age limits may increase the sample size 

and provide the same power in future studies. Prado Lima et al. (2018) indicate an 

association between tau proteins' formation and cognitive loss as a risk factor for AD. 

The authors indicate that an increase in social engagement and a person’s environment, 

such as living in isolation or level of independence, correlates with the development of 

AD and possible cognitive issues. In other words, they found a positive correlation 

between social engagement and delaying AD development. Additional limitations include 
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spatial analysis that would provide a more comprehensive look at patients’ location and 

potential increases in exposure to environmental risk factors associated with AD. The 

National Alzheimer’s Coordinating Center UDS does not include patients' location and is 

a limitation for understanding where clusters occur and additional behavioral risk factors.   

Implications  

 This study potentially promotes social change by contributing to the knowledge 

surrounding risk and protective factors associated with AD. As people live longer and 

more people are diagnosed with AD, there is a need to identify early potential risk factors 

for creating interventions and therapies to decrease the progression of cognitive decline 

and burden on individuals and society (National Institute on Ageing [NIH], 2017). Based 

on the literature review, there are correlations between social isolation risk factors that 

can provide health care providers regarding the potential for AD development 

(Drinkwater et al., 2021). This study supports using current and pre-existing social 

isolation risk factors as indicators for assessing patients for cognitive decline over the age 

of 55. There are three significant correlations in this study's model. The results show 

significant levels of correlation between staying at home rather than doing new activities 

and the participant’s level of independence. Staying at home rather than doing new 

activities indicate a decreased risk for elevated amyloid. In contrast, the participant’s 

level of independence indicates a significantly increased risk for an AD diagnosis and 

elevated amyloid. Implementing screening for cognitive health and AD when social 

isolation risk factors are present could be a novel way of influencing the monitoring and 

pre-diagnosis of AD.   
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This study provides implications for early AD detection. It contributes to an 

understanding that there is a need for action on the part of health care providers and 

patients regarding the promotion of detection and intervention of AD. There is a gap in 

knowledge concerning the exact determinants of health associated with the onset and 

presence of AD (Tini et al., 2020). The participants in this study are unique as the random 

selection, and associated variables have not previously been tested together, providing a 

novel assessment of the level of correlation between social isolation risk factors and the 

potential for AD diagnosis. Finch and Kulminski (2019) indicate a need for 

understanding what risk factors influence AD and content that there is an amalgamation 

of physical and environmental exposures that contribute to the disease. There is a need to 

continue to explore potential risk factors to more precisely identify the underlying 

mechanisms of AD to decrease the burden of the disease at the individual and societal 

level and promote positive social change.  

Recommendations  

 There is a need for future studies to examine the effects of social isolation, 

environmental engagement, and the presence of AD and Aβ deposits. Risk factors such as 

staying at home rather than doing new activities, dropping activities and interests, and the 

participant’s level of independence indicate risk factors that influence health outcomes 

found in the literature review. Social demographic variables are also not assessed in this 

study. Race and ethnicity, educational levels, and economic status should be considered 

for future studies to identify behavior risk factors within communities, especially those 

with known inequality and inequity (Lourenco et al., 2018). Including sociodemographic 
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variables in the model could increase the ability of healthcare providers to identify the 

risk for AD and provide therapeutic interventions before the disease progresses.  

Additional recommendations include using other statistical analyses such as linear 

regression, which uses continuous variables to predict a possible AD outcome. According 

to Laerd Statistics (2022), a simple linear regression applies two variables to determine 

an outcome for a dependent variable. Instead of having a complete bivariate model, the 

linear regression could independently assess the relationship between continuous 

variables and levels of cognitive decline rather than have yes or no outcomes. The 

limitation is the lack of information associated with the levels of cognitive decline, which 

is an additional consideration/recommendation for collecting data that measures the level 

of cognitive impairment from participants.    

Conclusion  

 Alzheimer’s disease is a growing epidemic and is the sixth-leading cause of death 

in the United States. Individuals with AD often have comorbidities due to the aging 

process, with cardiovascular health hypothesized as correlating with the development of 

the disease. Participants provided health information collected in the National 

Alzheimer’s Coordinating Center (NACC) Uniform Data Set (UDS). The data included 

questions about the participant’s current social isolation risk factors, an AD diagnosis, 

and elevated amyloid on a PET. A random selection of (n = 1,229) participants included 

(n = 737) not diagnosed with AD and (n = 492) who were diagnosed with AD. 

Participants also include (n = 699) not diagnosed with elevated amyloid and (n = 530) 

who were diagnosed with elevated amyloid. A bivariate linear regression was conducted 
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to identify the level of association between current and pre-existing social isolation risk 

factors and an AD diagnosis and elevated amyloid PET. The overall AD model found the 

combined social isolation variables and an AD diagnosis significance. Levels of 

association measured with an odds ratio indicate positive correlations between the 

reported participant’s level of independence regarding elevated amyloid PET and an AD 

diagnosis. Future research is needed to identify the association between additional 

modifiable health variables to improve the understanding of the social isolation risk 

factors and the presence of amyloid-beta plaques and AD diagnosis. 
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Part 3: Summary  

Integration of the Studies  

 This three-manuscript dissertation was intended to analyze data collected by the 

National Alzheimer’s Coordinating Center [NACC] to identify the level of association 

between AD diagnosis and exposure to cardiovascular health issues, environmental 

exposure, and social isolation (NACC, 2021). Although researchers have investigated 

these issues, the topic has not been explored by selecting a single cohort to identify a 

level of association between three major risk factors. The specific research problem to be 

addressed is identifying the level of influence cardiovascular, environmental, and social 

risk factors have on AD diagnosis. A random selection of (n = 1,229) participants was 

used for each manuscript. Participants included a varying number of those diagnosed 

with AD and the presence of elevated amyloid on a PET scan for each manuscript. The 

results from the data analysis and bivariate logistic regression models provided insight 

regarding the level of association between the risk of AD and elevated amyloid based on 

independent variables associated with cardiovascular, environmental, and social risk 

factors.   

Common Themes/Results  

 Within AD studies, a large body of evidence correlates cardiovascular health 

issues, environmental exposure, and social isolation as risk factors associated with 

cognitive decline. The three manuscripts in this dissertation include variables available in 

the National Alzheimer’s Coordinating Center [NACC] Uniform Data Set that align with 

the literature review. The first manuscript used cardiovascular risk factors associated with 
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AD known to contribute to the blood-brain barrier's breakdown, impairing the clearance 

of Aβ found in the brain and the heart (Tini et al., 2020). The second manuscript looks at 

cigarette smoking and alcohol, which are two of the most prevalent and easily accessible 

substances associated with AD. Larsson et al. (2017) found that the odds of AD diagnosis 

correlate with modifiable behaviors, including cigarette smoking and alcohol use. The 

third manuscript looks at how social interaction, such as a person’s living situation (e.g., 

living with a spouse), level of independence, and type of residence, have varying effects 

on AD health outcomes. Seaman (2018) explains the negative influences of not receiving 

care pre and post-AD diagnosis. The author conducted a 26-month ethnographic study of 

participants with early onset of AD, their families, and healthcare providers. 

 The common theme found in all three manuscripts is that each model found 

varying levels of risk associated with cardiovascular health, environmental exposure, and 

social factors and an AD diagnosis and elevated amyloid-beta plaques on a PET scan. 

Similar to Tini et al. (2020), the overall model in manuscript one found significance 

between the combined cardiovascular health variables, including the presence of 

amyloid-beta plaques and an AD diagnosis. However, there were no significant 

correlations between individual cardiovascular health variables other than the presence of 

amyloid-beta plaques. The levels of association measured with an odds ratio indicate 

positive correlations between poor cardiovascular health and past cardiovascular events.  

 Modifiable risk factors in the second manuscript were not as similar to what was 

found in the literature review. Larsson et al. (2017) indicated that AD diagnosis correlates 

with modifiable behaviors. The overall AD model for modifiable behavior found the 
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significance of combined modifiable health variables and an AD diagnosis. However, the 

second overall model for elevated amyloid PET and modifiable health variables was 

insignificant. Levels of association measured with an odds ratio indicate positive 

correlations between the current reported use of an anxiolytic, sedative, or hypnotic agent 

and a negative correlation for years of smoked cigarettes and alcohol abuse regarding 

elevated amyloid PET and an AD diagnosis. 

 The third manuscript found significant correlations between social risk factors and 

an AD diagnosis and the presence of elevated amyloid-beta plaques on a PET scan. 

Similar to Prodo Lima et al. (2018), the findings in this manuscript indicate that 

environmental enrichment (EE), such as increased physical activity and social interaction, 

directly affects a person’s risk for developing AD. The AD model found the significance 

of the combined social isolation variables and an AD diagnosis. Levels of association 

measured with an odds ratio indicate positive correlations between the reported 

participant’s level of independence regarding elevated amyloid PET and an AD 

diagnosis.   

 This dissertation's theoretical framework combines Bronfenbrenner’s (1977) 

Ecological Systems Theory and Finch and Kulminski’s (2019) AD Exposome. The 

Ecological Systems Theory provides a framework that explains the complex system 

concerning a person’s environment and individual development. The approach offers a 

holistic approach to understanding the nature of a person’s environment and potential risk 

factors for developing Alzheimer’s Disease (AD). The three manuscripts support the 

theoretical framework by statistically modeling levels of variation between risk factors 
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and elevated amyloid PET and an AD diagnosis. More specifically, cardiovascular health 

issues, environmental exposure, and social isolation are noted in Finch and Kulminski’s 

(2019) AD Exposome and found to have correlations with elevated amyloid AD 

diagnosis.  

Positive Social Change 

Identifying risk factors and promoting early detection/intervention as a protective 

factor decreases adverse health outcomes associated with AD to encourage increased 

research and outreach, especially in vulnerable communities, to promote positive social 

change. The concept of changing behavior to promote healthy longevity impacts 

individuals and encourages social well-being by lessening the burden of AD on families, 

communities, and health resources (Nguyen et al., 2018). The potential for AD 

development and diagnosis increases as individuals live longer, inspiring the need to 

identify the social determinants of health associated with AD morbidity (Muirhead et al., 

2019). A more inclusive understanding of AD risk and modifiable behavioral practices 

promotes positive social change by altering the disease’s progression and decreasing its 

economic and social burden.     

Future Research   

There is a need for future studies to examine the effects of cardiovascular health 

issues, environmental exposure, and social isolation presence of AD and Aβ deposits. 

Risk factors such as poor cardiovascular health, modifiable behavior, and participants’ 

level of independence regarding elevated amyloid PET and an AD diagnosis were found 

to be related in this dissertation. Further research is needed to investigate risk factors 
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found in the literature review, such as modifiable behaviors and social interactions that 

potentially influence health outcomes    

Social demographic variables are also not assessed in this study. Race and 

ethnicity, educational levels, and economic status should be considered for future studies 

to identify behavior risk factors within communities, especially those with known 

inequality and inequity (Lourenco et al., 2018). Including sociodemographic variables in 

the model could increase the ability of healthcare providers to identify the risk for AD 

and provide therapeutic interventions before the disease progresses.  

Additional recommendations include using other statistical analyses such as linear 

regression, which uses continuous variables to predict a possible AD outcome. According 

to Laerd Statistics (2022), a simple linear regression applies two variables to determine 

an outcome for a dependent variable. Instead of having a complete bivariate model, the 

linear regression could independently assess the relationship between continuous 

variables and levels of cognitive decline rather than have yes or no outcomes. The 

limitation is the lack of information associated with the levels of cognitive decline, which 

is an additional consideration/recommendation for collecting data that measures the level 

of cognitive impairment from participants.    

Lessons Learned 

 I used the National Alzheimer’s Coordinating Center [NACC] Uniform Data Set 

for this dissertation, which contains more than 45,000 participants and 166,000 clinical 

assessments. I selected a random selection of (n=1,229) participants for each manuscript, 

and participants included a varying number of those diagnosed with AD and the presence 
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of elevated amyloid on a PET scan for each manuscript. There are numerous variables 

not included in this study provided by the NACC. I have learned that it is imperative to 

thoroughly conduct a literature review before selecting independent and dependent 

variables. The outcomes of following a similar methodology in this dissertation will vary 

and depend on variable selection.   

Conclusion  

 Alzheimer’s disease is a growing epidemic and is the sixth-leading cause of death 

in the United States. Individuals with AD often have comorbidities due to the aging 

process, with cardiovascular health hypothesized as correlating with the development of 

the disease. Participants provided health information collected in the NACC Uniform 

Data Set (UDS). A random selection of (n = 1,229) participants was selected for each 

manuscript. Participants included a varying number of those diagnosed with AD and the 

presence of elevated amyloid on a PET scan for each manuscript. The results from the 

data analysis and bivariate linear regression models provided insight regarding the level 

of association between the risk of AD and elevated amyloid based on independent 

variables associated with cardiovascular, environmental, and social risk factors. I found 

that factors such as poor cardiovascular health, modifiable behavior, and participants’ 

level of independence regarding elevated amyloid PET and an AD diagnosis were related 

in this dissertation using bivariate models with multiple variables. However, the majority 

of independent variables were individually insignificant except for alcohol use and 

staying at home for elevated amyloid and level of independence for both AD and elevated 
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amyloid. My findings indicate a knowledge gap regarding AD risk and protective factors, 

suggesting a need for further research.    
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