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ABSTRACT OF THE DISSERTATION 

 
An Online Vignette Study to Examine the Outcomes of a Preclinical Alzheimer Disease 

Diagnosis 

by 

Matthew J. Wynn 

Doctor of Philosophy in Psychology 

Washington University in St. Louis, 2022 

Professor Brian D. Carpenter, Chairperson 

 As Alzheimer disease research forges ahead, and new potential treatments are developed, 

a conceptualization is emerging of a presymptomatic disease stage. This stage, known as 

preclinical Alzheimer disease, is characterized by the buildup of amyloid beta and tau proteins in 

the brain to abnormal levels in a cognitively normal person. There are unknown potential risks 

and benefits of communicating biological marker risk information for Alzheimer disease using 

the preclinical Alzheimer disease diagnostic label. The current study uses a vignette 

methodology to measure older adults’ understanding of risk information when presented with 

information regarding their risk for developing Alzheimer dementia. Participants (n = 300) were 

randomized to receive biomarker results and risk information (with or without the preclinical 

disease label) pertaining either to heart disease or Alzheimer disease. Participants then reported 

on their individual perceptions, based on the Health Belief Model, and declared their behavioral 

intentions in response to this information. Results support the idea that the addition of a 

preclinical Alzheimer disease label does not influence perception of the disease or behavioral 

intentions. Results also highlight differences in individual perceptions of Alzheimer disease 

versus heart disease such that participants in the Alzheimer disease conditions perceived their 
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risk information as implying a more severe condition, perceived fewer benefits to knowing their 

risk, and reported lower self-efficacy about doing anything to address that risk. Despite these 

perceptions, older adults who received risk information for Alzheimer disease maintained 

interest in undertaking behavioral changes that may improve their quality-of-life. These findings 

have implications for the development of empirically supported disclosure processes for 

preclinical Alzheimer disease. 
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Chapter 1: Introduction 

 

Alzheimer disease is a progressive neurological condition that affects approximately 6 

million adults in the United States (Alzheimer’s Association, 2019). This number is expected to 

escalate rapidly as a large portion of the American population reaches age 65 and older. By 2050,  

the prevalence of Alzheimer disease is expected to triple without the development of an effective 

disease-modifying treatment. Over the past five years, some researchers have begun to expand 

the conceptualization of Alzheimer disease to include a preclinical stage (known as preclinical 

Alzheimer disease), which is characterized by the buildup of amyloid beta and tau proteins in the 

brain to abnormal levels (Jack et al., 2018). The preclinical stage of Alzheimer disease is thought 

to be asymptomatic, with the biological indicators suggesting disease, even in the absence of the 

measurable cognitive or behavioral changes. These biological abnormalities are detectable via 

neuroimaging (e.g., positron emission tomography (PET)) or cerebrospinal fluid (CSF) up to a 

decade or more before clinical symptoms appear (Sperling et al., 2011). Efforts to refine these 

biological measurements, or biomarkers, are critical in a new wave of clinical trials focused on 

testing potential disease-modifying treatments at the earliest, preclinical, asymptomatic stages of 

the disease. These trials will require enrollment of many individuals who have evidence of the 

biological changes of Alzheimer disease but do not have symptoms – that is, a large number of 

individuals who have preclinical Alzheimer disease (Cummings, 2019). As interest regarding the 

opportunities represented by the expanded conceptualization of Alzheimer disease has built, so 

too have feelings of hesitation regarding what the preclinical Alzheimer disease label may 

represent, as well as concern regarding the possibility for misunderstanding that label by patients 

and by the general population (Chiong et al., 2021; Molinuevo et al., 2016; Schermer & Richard, 

2019).  
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 Alzheimer disease is one of the most feared diseases (Caselli et al., 2014), and there is 

worry that diagnosis of disease, in the absence of symptoms, with an unclear timeline of 

progression, could lead to despair or distress (Grill, Johnson, & Burns, 2013; Sperling, 

Karlawish, & Johnson, 2013). However, pursuing an evaluation for Alzheimer risk factors, such 

as genetic markers or amyloid status, even before symptoms appear, may help people plan for 

the future, engage in adaptive behaviors, and adjust psychologically to the prospect of potential 

future symptoms (Smith & Beattie, 2001; Werner, Karnieli-Miller, & Eidelman, 2013). While 

preclinical Alzheimer disease is not yet a label given to patients outside of research settings, 

biomarker status is currently being communicated to patients in research and clinical trials, 

though there has been little research to date on disclosure of that label. Healthcare providers must 

prepare for how to communicate information about preclinical Alzheimer disease safely and 

effectively (Largent et al., 2020; Mozersky et al., 2018; Rabinovici et al., 2016). Thus, research 

is needed to examine perceptions of a preclinical Alzheimer disease diagnosis and how these 

perceptions interact with a person’s knowledge, experience, and motivation to act on this risk 

information. 

 I begin with a brief  review of terminology, as definitions for many of the terms I will use 

have shifted over time. Following that, I will define preclinical Alzheimer disease, describe how 

the designation came to be used in research, and explore the potential consequences of a 

preclinical Alzheimer disease diagnosis. Finally, I will review an existing theory of health 

behavior to develop hypotheses regarding potential reactions to a diagnosis of preclinical 

Alzheimer disease.  
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1.1 The Shifting Classification of Alzheimer Disease 

 Alzheimer disease has been characterized as a “dual clinical-pathologic” disease (Elahi & 

Miller, 2017). Clinically, Alzheimer disease is diagnosed through detailed interviews, histories, 

and neuropsychological assessment, focused on cognitive and behavioral changes. In contrast, 

pathologically, Alzheimer disease is definitively diagnosed at autopsy by examining amyloid and 

tau in brain structures (Jack et al., 2018; McKhann et al., 2011). Advances in both our 

knowledge and technological capabilities have led researchers and clinicians to rethink the 

traditional clinical-pathologic picture and to revise diagnostic and staging criteria to incorporate 

both clinical and pathologic features that enable a more precise characterization of Alzheimer 

disease (Dubois et al., 2016; Jack et al., 2018; McKhann et al., 2011).  

A 2011 National Institute on Aging (NIA-AA) work group devised a set of diagnostic 

criteria for Alzheimer disease focused in part on incorporating a burgeoning knowledge about 

biomarkers (McKhann et al., 2011). In that framework, dementia due to Alzheimer disease was 

fundamentally a clinical diagnosis, and while biomarker results could increase the certainty that 

Alzheimer pathology was the basis for clinical symptoms, only the core clinical features were 

required for a diagnosis of Alzheimer disease (McKhann et al., 2011). Eight years later, the 

workgroup reconvened in light of empirical evidence that certain biomarkers are valid proxies 

for neuropathologic changes of Alzheimer disease previously only measured at autopsy (Jack et 

al., 2018). In a substantial reconfiguration of diagnostic criteria – at this point to be used in 

research only – the term “Alzheimer disease” (emphasis added) refers to an aggregation of 

neuropathologic changes indicated by biomarkers and by postmortem examination, not by 

clinical symptoms (Jack et al., 2018). The authors of the revised 2018 research criteria sought to 
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make clear a distinction between Alzheimer pathology and clinical Alzheimer symptoms (see 

Table 1).  

In order to be consistent with the current conceptualization, I will use the term Alzheimer 

dementia to refer to clinical symptoms, such as memory loss, problem solving difficulties, and 

functional impairment caused by Alzheimer pathology. Alzheimer pathology refers to amyloid, 

tau, and neurodegeneration, as measured by biomarkers (Jack et al., 2018), and Alzheimer 

disease refers to the disease state implied by Alzheimer pathology that exceeds some threshold. 

Details on these distinctions in nomenclature appear below. 

1.1.1 Alzheimer Dementia  

 This term describes a clinical state characterized by cognitive impairment, usually 

involving memory. The 2011 NIA-AA workgroup characterized impairment at two levels, mild 

cognitive impairment (MCI) and dementia (Albert et al., 2011; McKhann et al., 2011). The 

workgroup also addressed people who are asymptomatic, described as “cognitively unimpaired” 

and having “subjective cognitive impairment,” and these subtle differences may reflect different 

stages of progression between total cognitive health and MCI (Sperling et al., 2011). The current 

study focuses on people who are asymptomatic and do not meet criteria for MCI or Alzheimer 

dementia yet possess evidence of underlying Alzheimer pathology. 

1.1.2 Alzheimer Pathology  

Alzheimer pathology is classified using the A/T/N descriptive classification scheme, 

which recognizes three general classes of biomarkers (A = amyloid; T = tau; N =  

neurodegeneration; see Table 1) and refer to separate pathologic processes (Jack et al., 2016). In 

studies from the Mayo clinic with cognitively normal participants, A/T/N results appear to confer 

additional predictive utility of future memory performance beyond clinical markers alone (Jack 
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et al., 2019). The current study focuses on people who receive results concerning their Alzheimer 

pathology but do not exhibit the clinical symptoms of Alzheimer dementia. 

1.1.3 Alzheimer Disease  

 Alzheimer disease is a label in limbo, as research findings begin to be translated to the 

clinic. In research, Alzheimer disease is present when individuals have elevated amyloid and tau 

levels (Jack et al., 2018), whereas in clinic, Alzheimer disease is a diagnosis defined by cognitive 

impairment (McKhann et al., 2011). Advancements in testing and staging guidelines have 

introduced nuances and shifts in the way researchers think about Alzheimer disease from a 

syndrome to a strictly biological construct. This shift complicates our ability to describe an 

already complicated disease process consistently and concisely to an individual and their family. 

Although this shift is not yet part of routine clinical care, disclosure of Alzheimer pathology 

information is occurring currently in observational and interventional research. It is unclear what 

effect, if any, this dual representation may have on how a person understands a diagnostic label 

that does not imply the presence of clinical symptoms yet signifies an “at-risk” disease state. The 

current study focuses on the effect of receiving information suggesting that a person has 

Alzheimer pathology without Alzheimer dementia, that is, that they have preclinical Alzheimer 

disease. 

1.1.4 Preclinical Alzheimer Disease  

 Preclinical Alzheimer disease is the newest term to join the nomenclature. Preclinical 

Alzheimer disease is a research diagnosis used to refer to a person who shows an elevated 

biomarker profile but is cognitively unimpaired according to objective assessment. Preclinical 

Alzheimer disease is an “at-risk” state, meaning that it signifies the presence of an amyloid and 

tau burden, risk factors that are associated with an increased chance of developing Alzheimer 
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dementia (i.e., developing clinical symptoms). However, as an at-risk state, some individuals 

who have Alzheimer pathology will develop dementia symptoms and some will not. For 

instance, among older adults from the Alzheimer’s Disease Neuroimaging Initiative (ADNI) 

cohort, persons with elevations in baseline biomarker levels were twice as likely to develop 

symptoms consistent with mild cognitive impairment over 4 years compared to those without 

elevated biomarkers (Donohue et al., 2017). Another analysis of ADNI data from cognitively 

unimpaired individuals found that amyloid beta positive participants, on average, declined in 

general cognition (-1 to -1.5 standard deviations), delayed list recall (-1 standard deviations), and 

executive function consistent (-0.5 standard deviations) and their scores on a cognitive composite 

measure were consistent with MCI by six years after baseline (Insel et al., 2019). Finally, a 

recent meta-analysis of 36 studies estimated the overall prevalence of preclinical Alzheimer 

disease among cognitively unimpaired participants at 22% [95% CI = 18%, 26%]. They 

estimated a 20% [95% CI = 10%, 34%] risk of progression for those with preclinical Alzheimer 

disease without any evidence or complaint of cognitive impairment, 38% [95% CI = 21%, 59%] 

risk for those with subjective complaints only, and 73% [95% CI = 40%, 92%] risk for people 

with subtle cognitive decline that does not meet criteria for mild cognitive impairment (Parnetti 

et al., 2019).  

What this research suggests is that having Alzheimer pathology is a risk factor for 

Alzheimer dementia. However, a diagnosis of preclinical Alzheimer disease comes with 

uncertainty about whether an individual will ever develop cognitive impairment (i.e., progress to 

Alzheimer dementia). At this time, the diagnosis of preclinical Alzheimer disease is only used in 

research, but we need to know how the risk information implied by this ambiguous diagnostic 

label is understood by patients and their care partners. Previous evidence from both research and 
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clinical settings where people are told their Alzheimer pathology test results may provide a 

window into this question. 

1.2 Disclosure of Alzheimer Risk Information  

Alzheimer risk information is currently disclosed to people in both clinical and research 

settings, and results from studies of disclosure provide information on how people understand, 

appraise, and apply that information. Aspects of this prior research are relevant to the use and 

impact of the new preclinical Alzheimer disease label. In the section that follows I review results 

from studies in which information regarding apolipoprotein E (APOE) gene status was provided 

to individuals without dementia. Then I turn to results from the Anti-Amyloid Treatment in 

Asymptomatic Alzheimer’s Disease (A4) study, which explored disclosure of Alzheimer 

pathology, via amyloid PET scan results, to cognitively unimpaired individuals. 

1.2.1 Risk Evaluation and Education for Alzheimer’s Disease  

 A major source of information regarding how people understand risk information for 

Alzheimer disease comes from the Risk Evaluation and Education for Alzheimer’s Disease 

(REVEAL) trial, a series of studies examining the impact of disclosing APOE status to first-

degree relatives of individuals diagnosed with Alzheimer disease (Roberts, Cupples, Relkin, 

Whitehouse, & Green, 2005). While REVEAL centered on genetic risk factors, not amyloid and 

tau, the trial’s focus on participants receiving Alzheimer disease risk information in the absence 

of clinical symptoms makes it a useful parallel for the disclosure process for preclinical 

Alzheimer disease. An early REVEAL study investigated the effect of different methods of 

presenting risk information on knowledge and recall of risk estimates (Eckert et al., 2006). First, 

genetic counselors provided education on the general prevalence of Alzheimer disease, an 

overview of genetic principles, the principle of lifetime risk estimates, and information about the 
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APOE gene and risk for developing Alzheimer disease. Following this in-person session, each 

participant received three pieces of risk information: their lifetime risk estimate, their APOE 

genotype, and whether they carry the e4 allele that conveys additional risk for developing 

Alzheimer disease. Recall after six weeks was worse for the lifetime risk estimate (59% of 

participants recalled the estimate within a 5% range) compared to recollection of APOE 

genotype (69% recalled correctly, from multiple choice). However, even among participants who 

recalled information accurately, some still misinterpreted their risk estimate. For example, one 

year following education and disclosure, 76% of participants correctly recalled how many copies 

of the e4 allele they had, but only 62% of participants correctly identified which form of the 

APOE susceptibility gene conveys increased risk for developing Alzheimer disease, meaning that 

a subsample of participants correctly recalled their risk information but could not accurately 

interpret the meaning of that information. 

 A more recent systematic review included 13 studies from the REVEAL research 

program examining psychological and behavioral effects of genetic risk information disclosure 

(Bemelmans et al., 2016). Across studies, participants who received information indicating their 

increased risk of Alzheimer disease were no more likely than participants in the control group to 

report increased symptoms of depression or anxiety. Participants who were informed about a 

positive APOE e4 status reported significantly higher test-related distress, but also reported 

adaptive health-related behavior change. At one-year follow up, participants who were told they 

were APOE e4 positive were more likely to report adaptive behavior changes (e.g., purchasing 

long-term care insurance, adopting healthy lifestyle habits) than participants who were told they 

were APOE e4 negative (52% versus 24%, adjusted odds ratios 2.73) and participants in the 

control group (52% versus 30%, adjusted odds ratios 1.5) (Chao et al., 2008).  
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1.2.2 Anti-Amyloid Treatment in Asymptomatic Alzheimer’s Disease  

 The Anti-Amyloid Treatment in Asymptomatic Alzheimer’s Disease study (A4; Sperling 

et al., 2014) was a randomized clinical trial conducted with cognitively unimpaired older adults 

who had PET scan evidence of increased amyloid. The trial, designed to explore whether anti-

amyloid treatments could slow amyloid accumulation and/or cognitive decline, also explored 

how individuals reacted to receiving the news of their positive scan through an affiliated study, 

The Study of Knowledge and Reactions to Amyloid Testing (SOKRATES). Researchers 

interviewed participants over the telephone in order to understand their experience following a 

standardized disclosure of an amyloid PET scan result (Harkins et al., 2015). In interviews with 

50 cognitively normal participants following disclosure, a majority (64%) of participants used 

the word “amyloid” to describe their results, and a similar majority (62%) understood that this 

correlated with an increased but uncertain risk of developing Alzheimer disease (Mozersky et al., 

2018). However, 32% misunderstood their risk, including both over- and underestimation of 

their risk for developing Alzheimer disease. Importantly, 40% expressed dissatisfaction with the 

lack of specificity of their results and requested more information to understand them.  

 Another SOKRATES study utilized semi-structured interviews to examine emotional and 

behavioral changes as a result of disclosure within the same cohort (Largent et al., 2020). 

Approximately one third reported that receiving their result was “validating” to their worries 

regarding their subjective memory complaints (though they had no objective memory 

impairments). However, for another third, receiving an elevated amyloid result “amplified” their 

worry regarding their memory and caused them to question whether potentially age-normative 

decline was instead due to disease-related amyloid. Furthermore, participants had heterogeneous 

thoughts and feelings about the future. Some described their future as bleak (24%), slightly more 
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felt it was bright (28%), and the majority (54%) acknowledged it was unknown. The majority of 

participants also reported that receiving an amyloid PET scan result was unlike receiving results 

from other medical tests. Participants spoke of the stigma associated with Alzheimer disease and 

the fear of a “brain disease” as opposed to losing their hearing, vision, or having a more routine 

chronic medical condition. Finally, compared to participants who were told their amyloid levels 

were not elevated, people who were told their levels were elevated were more likely to report 

intended changes in health behaviors (e.g., exercise, cognitive enrichment) (67% versus 76%) 

and in future plans (e.g., increasing leisure time, financial planning, medico-legal planning) 

(43% versus 72%) (Largent et al., 2020), though no longitudinal data were collected on actual 

follow through on those intentions. 

 In an exploration of psychological outcomes in a larger A4 sample, 1167 participants 

with elevated amyloid results were surveyed using validated measures of depression (Geriatric 

Depression Scale), anxiety (State-Trait Anxiety Inventory), suicidality (Columbia Suicide 

Severity Rating Scale), and concern regarding Alzheimer disease (Concerns About AD Scale). 

Disclosure of elevated amyloid status was not associated with short-term adverse psychological 

reactions on any of these measures compared to participants who were told amyloid was not 

elevated (Grill et al., 2020).  

 Taken together, the REVEAL and SOKRATES studies illustrate four points. First and 

foremost, they demonstrate that cognitively unimpaired individuals are being told their amyloid 

status in research settings and that researchers agree on the importance of studying outcomes of 

Alzheimer risk disclosure. Second, it appears that recall and comprehension of Alzheimer risk 

information is variable, and some people misunderstand their risk status, even when it is shared 

with them in controlled research settings. Third, emotional reactions to risk information appear 
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to be relatively mild, at least on average. And fourth, information about risk can influence 

behavioral intentions, both for specific health-related behaviors and for future planning. At this 

moment, however, it is unclear how individuals may react if a label of preclinical Alzheimer 

disease is attached to their Alzheimer dementia risk information and by what mechanism 

researchers and clinicians may be able to promote positive outcomes of disclosure.  

1.2.3 Outcomes of Disclosure of Alzheimer Risk Information 

 One may argue that the most important factor in determining whether to disclose health 

information is whether it is deemed “actionable” (Wolf et al., 2013). Therefore, critics of 

preclinical Alzheimer disease disclosure cite low clinical utility, since medical or pharmacologic 

interventions based on Alzheimer disease biomarkers have not been available historically, with 

one very recent and controversial exception, aducanumab. However, other actions after receiving 

personal risk information are possible, such as accessing support groups, planning for the future, 

or engaging in lifestyle changes intended to reduce risk (Largent et al., 2020). These behavioral 

changes represent one way for someone in an at-risk state to take action despite their uncertain 

prognosis. What remains unclear is what factors may motivate someone toward behavior change 

in response to their risk information. One potential framework for understanding the impact of a 

diagnostic label of preclinical Alzheimer disease is the Health Belief Model (HBM; Janz & 

Becker, 1984). 

1.3 The Health Belief Model  

 The Health Belief Model (Janz & Becker, 1984; see Figure 1) describes why people 

engage in health behaviors (e.g., preventative measures, screenings, and interventions) by 

framing these behaviors in terms of perceptions and knowledge regarding illness and health. At 

the center of the model are individual perceptions about an illness, such as perceptions of risk, 
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severity, and the ability to handle illness-related consequences. Those perceptions are themselves 

influenced by modifying factors, including personal and contextual characteristics such as 

demographic characteristics and knowledge regarding disease, and cues to action, such as 

diagnostic information. Altogether, these forces influence actual or intended actions that a person 

might take either to reduce their risk or adapt to consequences of the disease. Applied to 

preclinical Alzheimer disease, the HBM is a useful way of conceptualizing the individual 

differences that potentially drive the psychological and behavioral reactions to learning the 

results of assessments (or even wanting an assessment or those results). The current study seeks 

to investigate the influence of a specific cue to action, receiving the diagnostic label of 

preclinical Alzheimer disease, on individual perceptions and behavioral intentions, while taking 

into account relevant modifying factors.  Next, I review the components of the HBM in more 

detail and describe potential applications to preclinical Alzheimer disease disclosure. 

1.3.1 Individual Perceptions 

 Beginning with the central constructs of the HBM in the middle of Figure 1, individual 

perceptions refer to a wide-ranging set of beliefs that people hold in regard to their illness and 

health. Even when given the same health information, people may have d ifferent beliefs about 

their individual risk, disease severity, and self-efficacy in relation to the disease, and these 

beliefs combine to form an overall perceived threat of the disease, which interacts with perceived 

benefits and barriers to influence action. Benefits and barriers refer to an individual’s perception 

regarding the positive health and non-health related consequences of pursuing actions to reduce 

disease threat, as well as potential obstacles or negative aspects of a particular health action 

(Champion & Skinner, 2008). Put simply, if individuals regard themselves as susceptible to a 

condition, believe the condition would have serious consequences, believe that a course of 
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available action would be beneficial, and believe that those benefits outweigh the barriers, then 

they are likely to take that action.  

1.3.2 Modifying Factors 

 A number of sociodemographic characteristics are thought to influence perceptions of 

risk and disease and, indirectly, health-related behaviors. Included in this category are age, sex, 

gender identity, race/ethnicity, socioeconomic status, education, health literacy, personal 

experience with the health condition, and knowledge regarding the health condition (Champion 

& Skinner, 2008). Modifying factors, as their name suggests, are thought to influence a person’s 

perceptions. For example, a person may underestimate the severity of a disease due to their 

personal experience with a relative who had a mild form of the disease. Similarly, a person may 

misperceive the benefits and barriers of a course of action due to a lack of education or low 

health literacy.  

1.3.3 Cues to Action 

 Cues to action are behavior-triggering events in the body (a cough, a lapse in memory) or 

environment (reading a brochure, having a conversation with a physician) that may potentiate 

action. Cues to action are wide ranging in potential content and conscious impact and are thought 

to instigate action by prompting self-evaluation of one’s individual perceptions of risk, severity, 

self-efficacy, barriers, and benefits (Champion & Skinner, 2008). For example, a diagnostic label 

can serve as a cue to action by bringing to mind one’s beliefs regarding how likely they are to 

develop the symptoms of the disease and what the consequences would be. 

1.3.4 The Health Belief Model and Preclinical Alzheimer Disease 

 Most previous studies of Alzheimer risk information that have investigated concepts in 

the HBM have focused on a single pathway or a few constructs as opposed to testing a full model 
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(Champion & Skinner, 2008). For example, REVEAL studies have shown that predisclosure 

knowledge and experience with Alzheimer disease are related to perceived risk of developing 

Alzheimer disease (Rostamzadeh et al., 2020). In addition, REVEAL studies have illustrated that 

cues to action in the form of APOE information changed perceived risk, and increased perceived 

risk is associated with increased depressive and anxiety symptoms (Ashida et al., 2010). Another 

study in the dementia realm found that a social cue to action (encouragement from a spouse) 

prompted older adults’ intention to seek cognitive testing in response to vignettes describing 

themselves with memory loss and a family history of dementia (Werner & Heinik, 2003). 

Finally, results from the A4 study indicate that individuals who received an elevated amyloid 

result reported a change in their concern regarding developing dementia on the Concerns About 

AD scale (Grill et al., 2020). Given this suggestive literature, the present study conceptualizes a 

preclinical Alzheimer disease diagnosis and related dementia risk information as cues to action 

and seeks to investigate the influence of these cues on perceptions of risk, as well as their 

subsequent influence on behavioral intentions. 

1.4 Current Study 

 The current study uses an HBM framework to investigate the effect of a 

preclinical Alzheimer disease label on cognitive, psychosocial, and behavioral outcomes. 

Participants read vignettes that communicated hypothetical information regarding their status in 

a preclinical state of Alzheimer disease based on fictional biomarker test results that suggest they 

are at risk of developing Alzheimer dementia in the future. In a “preclinical Alzheimer disease” 

condition, participants were told they meet criteria for preclinical Alzheimer disease and given a 

numeric risk estimate for disease progression. In a “numeric risk” condition, participants were 

given a numeric risk estimate for Alzheimer disease progression, but not the 
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preclinical disease label. In order to investigate changes in perceived risk due to stigma of the 

cue rather than type or number of cues participants receive, one group of participants received 

information regarding a different preclinical disease, preclinical heart disease. Participants in this 

group served as a reference condition, similarly split into receiving either a “preclinical disease 

label” or “numeric risk only.” Heart disease was chosen as a reference condition due to previous 

research that found that heart disease and Alzheimer disease were the two most feared diseases 

for older adults but differed in their perceptions of severity and control such that heart disease 

was generally perceived as less severe and having more available treatment options than 

Alzheimer disease (Boeldt et al., 2015). Participants were then asked a series of questions 

exploring their understanding of the results, their individual perceptions of disease, and their 

intentions to pursue several behaviors. The first aim focuses on exploring how these variables 

(understanding, perceptions, intentions) change as a function of the type of disease information 

participants see. The second aim focuses on the relationships between cues to action, individual 

perceptions, and behavioral intentions, while the third aim analyzes the role of modifying factors, 

such as disease type, in influencing these relationships. 

Aim 1: Document the impact of disclosing risk information pertaining to preclinical 

Alzheimer disease versus preclinical heart disease on recall of health information, 

components of perceived threat, and behavioral intentions.  

Hypothesis 1.A. The HBM acknowledges a potential moderating effect of factors such as 

type of disease. Thus, half of participants will receive information regarding preclinical heart 

disease, and the other half will receive information about Alzheimer disease. Heart disease was 

chosen as a comparison condition based on previous findings that it is feared by older adults and 

is associated with variable perceptions regarding risk, severity, barriers, benefits, and self-
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efficacy (Boeldt et al., 2015). I hypothesize that participants in the heart disease condition will 

report lower levels of perceived risk, lower levels of perceived severity, and higher levels of self-

efficacy compared to participants in the Alzheimer disease conditions.  

Hypothesis 1.B. Both diseases will be presented in the same way, with the same 

information regarding diagnosis and risk estimate. Therefore, I predict no differences in recall 

between the disease conditions.  

Hypothesis 1.C. Given the increased access to pharmacological and lifestyle interventions 

for heart disease, I predict higher behavioral intentions in response to heart disease information 

than Alzheimer disease information.  

Aim 2: Investigate the effect of diagnostic label on perceived threat of dementia and on 

intentions to pursue adaptive behaviors.  

Hypothesis 2.A. The HBM predicts that cues to action influence perceptions of subjective 

threat by triggering self-evaluation of what the disease represents. The specific words 

“Alzheimer disease” likely carry stigma and fear, leading to greater perceived threat when they 

are presented to participants. Therefore, I hypothesize a main effect of risk information 

condition, such that participants who receive a diagnostic label of preclinical Alzheimer disease 

will report greater perceived threat (higher perceived risk and perceived severity, and lower self-

efficacy) than participants who receive a numeric risk alone. Given that the risk information 

conditions do not convey information regarding potential actions the person may undertake in 

response to this information, I hypothesize there will be no difference across conditions in terms 

of perceived barriers and benefits. 

Hypothesis 2.B. The HBM predicts that people who perceive greater threat for developing 

a disease are more likely to engage in behavior modification. Therefore, I hypothesize that 
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participants who report higher perceived threat (that is, higher perceived risk, higher perceived 

severity, and lower self-efficacy) for developing dementia will report more intentions to pursue 

adaptive behavior changes. Following from Hypothesis 2.A, compared to participants in the 

numeric risk condition, participants in the preclinical Alzheimer disease condition will 

experience the highest perceived threat for dementia and will, in turn, report an intention to make 

the most behavioral changes.  

Aim 3: Explore the effects of modifying factors on the influence of cues to action on 

individual perceptions, and of individual perceptions on behavioral intentions.  

Hypothesis 3.A. The HBM acknowledges a potential moderating effect of factors such as 

demographic characteristics, knowledge of disease, experience with disease, and type of disease. 

Exploratory post-hoc cross-sectional analyses will be used on demographic and contextual 

variables of interest, based on initial results, within an HBM context in order to inform future 

studies and provide context for how Alzheimer disease may or may not fit into this framework 

compared to other medical diseases, such as heart disease. 

Chapter 2: Method 

2.1 Participants 

 Data collection for this study occurred online. Participant recruitment targeted adults 

aged 50 or older via two sources. One sample (n = 150) was recruited using Amazon Mechanical 

Turk (MTurk), an online tool for data collection that has been shown to yield reliable data, while 

the second sample (n = 150) consisted of community dwelling older adults, recruited from the St. 

Louis area using a psychology department subject pool. The participant age range was chosen in 

order to include individuals most likely to have risks about dementia communicated to them and 

most likely to be the targets of future interventions for preclinical Alzheimer disease 
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(Alzheimer’s Association, 2019; Cummings, 2019). In order to maximize comprehension of 

study materials, other inclusion criteria included individuals who self-reported English fluency, 

completion of at least eight years of education, and no self-reported memory or thinking 

problems. Of the 635 individuals who agreed to participate in the study, 335 were ineligible and 

excluded from the final sample. Of those excluded, 41 (12.2%) self-reported memory problems, 

49 (14.6%) self-reported age below 50 years, and 29 (8.7%) self-reported that they were not 

fluent in English. Furthermore, 117 (34.9%) were excluded due to incomplete (i.e., less than 20% 

complete) or inappropriate survey responses (e.g., copy and pasted or nonsensical free-response 

answers), and 99 (30%) were excluded due to attempts to access the survey more than once. 

Regarding the MTurk subsample, evidence from survey and interactive experiments 

focused on psychological and behavioral research questions suggest that MTurk respondents 

produce results that are as valid and reliable as that of people in laboratory experiments (Amir & 

Rand, 2012; Casler et al., 2013; Horton, Rand & Zeckhauser, 2011; Mullinix, Leeper, 

Druckman, & Freese, 2015; Rand, 2012; Shapiro, Chandler, & Mueller, 2013; Thomas & 

Clifford, 2017). In addition, a review of studies that utilized MTurk workers concluded that 

MTurk is a reliable and valid tool for studying a variety of health and medical issues, although 

results may not be generalizable to the US population, a concern that is mirrored elsewhere in the 

literature (Mortensen & Hughes, 2017; Walters, Christakis, & Wright, 2018). Cross-sectional 

studies comparing national samples and MTurk workers generally find that MTurk workers tend 

to be healthier (e.g., lower rates of depression and smoking, better general health) (Walters, 

Christakis, & Wright, 2018; Yank et al., 2017).  
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2.2 Materials 

 This study presented participants with hypothetical vignettes and asked them to imagine 

themselves receiving disease risk information. This approach mirrored contemporary web-based 

health communication approaches that have been shown to be effective at increasing knowledge 

and supporting positive change in health behaviors (e.g., Rogers et al., 2017). Vignette studies 

are widely used in medical and dementia research in order to gauge participant, caregiver, and 

provider reactions to situations that are either logistically difficult or unethical to capture in the 

laboratory or clinic (Randhawa, Jiwa, & Oremus, 2015). The authors of one recent scoping 

review of clinical vignettes in Alzheimer disease research (Randhawa, Jiwa, & Oremus, 2015) 

offered several recommendations for development and use of Alzheimer disease vignettes that 

were incorporated into the current study. These include writing the vignette from the second 

person and utilizing expert consultation in the development of vignettes. 

 The present study was developed using expert consultation from the Washington 

University Alzheimer Disease Research Center. Researchers at that center currently studying 

disclosure of test results with healthy older adults shared their materials and worked  with the 

author to adapt those materials into the current study vignette materials. Following vignette 

design best practices, participants were asked to imagine they are in the position of the person 

described, and second-person pronouns were used. After an introduction, participants were led 

through a four-step vignette designed to simulate disclosure of risk information regarding either 

Alzheimer dementia or heart disease (see Appendix A).  

 In Step 1, participants were asked to imagine that they had enrolled in a research study 

regarding either dementia or heart disease. Embedded audio guided them through the rest of Step 

1 as a hypothetical research assistant asked them questions regarding their demographics, current 
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behaviors, and memory and thinking. They were administered an auditory list-learning task and 

engaged in a hypothetical “brain scan” where they saw an image of the inside of an MRI 

machine and heard embedded audio of a scanner. In Step 2, participants were shown graphics 

and heard embedded audio that described their baseline risk of disease. Based on consultation 

with experts from the Knight Alzheimer Disease Research Center, baseline risk was 

communicated as 5% baseline risk of disease and 25% risk after a positive amyloid test result in 

order to both mirror real-world possibilities and simulate post-disclosure conditions. In Step 3, 

participants saw a summary of their abnormal biomarker findings. In vignettes describing heart 

disease, participants received identical risk estimates based on biomarkers related to heart 

disease in place of amyloid and tau test results. In Step 4, participants were again shown graphics 

and heard embedded audio that described an estimate of their new risk for developing either 

Alzheimer dementia or heart disease, informed by their recent elevated biomarker results. This 

disclosure graphic was manipulated by condition. In the preclinical Alzheimer disease/preclinical 

heart disease condition, participants were told they met criteria for a preclinical state of disease 

and given a numeric risk estimate for disease progression (Altomare et al., 2019). In the numeric 

risk condition, participants were given the numeric risk estimate for disease progression based on 

biomarker test results, but the specific preclinical label was not provided.  

2.3 Measures (see Appendix B) 

2.3.1 Demographics 

 Information regarding participant age, sex, gender identity, education, race, and ethnicity 

were collected as part of the preliminary screening questions. This information was used to 

compare the demographics of the MTurk sample versus the departmental subject pool sample.  
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2.3.2 Memory 

 Participants engaged in a 16-item list-learning task adopted from the Dominantly 

Inherited Alzheimer Network (DIAN) study materials (Moulder et al., 2013). The 16-item list 

was presented visually in the middle of the screen as well as auditorily. The items in the list were 

matched to have relatively similar frequencies, concreteness, and length. Previous work 

(Storandt et al., 2014) within the DIAN cohort found that cognitively normal, older adult 

participants (e.g., those with CDR scores of 0) were able to recall approximately six words from 

the list immediately following presentation and approximately three words from the list after a 

short delay. Total scores on this measure were calculated as the total number of correct words 

recalled immediately following list presentation and after a short delay. This delay time varied 

slightly by participant, due to individual differences in answering intermediate questions but was 

approximately 10 minutes (M = 10.1 minutes, SD = 2.5 minutes, range = 8.2 – 14.4 minutes). 

Given the main aim of the study was to examine receiving a dementia diagnosis in the absence 

of memory issues, it was important that the sample be cognitively normal. This variable was 

included as an objective measure, supplementing the subjective screening question, to ensure 

study participants were cognitively normal.   

2.3.3 Personality 

 Participants also completed the MINI-IPIP in order to assess their personality according 

to Big Five personality traits (Donnellan, Oswald, Baird, & Lucas, 2006). Participants rated how 

well each statement describes them on a scale from 1 (strongly disagree) to 5 (strongly agree). 

All five personality traits were assessed using four-item scales. Total scores for each trait were 

calculated by summing scores on the four individual items. Previous research has shown that 

neuroticism, in particular, may play a role in whether people are vigilant and focused on their 
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health (Weston & Jackson, 2018) and therefore neuroticism is included in analyses as a 

covariate. In previous studies the internal consistency reliability for this subscale was reported as 

.68 (Donnellan, Oswald, Baird, & Lucas, 2006), and in the current sample it was .65. 

2.3.4 Prior Disease Experience 

 Participants in the Alzheimer condition provided a brief history of their experience with 

dementia by answering questions developed in a previous study (Kinzer & Suhr, 2016). These 

questions were adapted to capture experience with heart disease for participants in the heart 

disease condition. Participants indicated whether they know or have known someone with 

dementia and, if so, the nature of their relationship with that person (i.e., how frequently they 

see/saw them, how emotionally close they feel/felt to them, how related to them they are/were 

genetically). Participants also reported whether they had served as caregivers for family or 

friends with dementia. Based on a previous study, experience was coded as genetic (having a 

first or second-degree relative with the disease), nongenetic (any other personal exposure to the 

disease, including caregiving for a nonbiological relative), or no personal exposure to the 

disease. Previous research indicated that prior personal experience with Alzheimer disease is 

related to increased perceived threat of Alzheimer disease (Suhr & Kinkela, 2007) and therefore 

is included in analysis as a covariate.  

2.3.5 Knowledge of Disease  

 Knowledge of disease was measured using one of two questionnaires, depending on 

disease condition. The Alzheimer’s Disease Knowledge Scale (ADKS; Carpenter et al., 2009) is 

a 30-item, true/false questionnaire designed to measure a person’s basic knowledge regarding 

Alzheimer disease symptoms, course, progression, and treatment. The original validation study 

reported adequate psychometric properties (e.g., coefficient alpha = 0.71), and the scale has been 
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used with many additional samples of older adults without cognitive impairment (e.g., 

community dwelling older adults). The Heart Disease Knowledge Questionnaire (Bergman et al., 

2011) is a 30-item, true/false questionnaire designed to measure a person’s basic knowledge 

regarding heart disease symptoms, epidemiology, risk factors, and treatment. The original 

validation study established adequate psychometric properties (coefficient alpha = 0.73) and was 

shown to be reliable in a sample including older adults (mean age = 57 years, range = 40 – 79). 

Both scales include questions regarding knowledge of risk factors, severity, and treatments and 

are directly associated with the study outcome variables of interest. Therefore, knowledge of 

disease is included in analysis as a covariate. Participants were given the knowledge scale 

corresponding to the disease in their study condition, and analyses using knowledge as a 

covariate treat scores from the Alzheimer Disease Knowledge Scale and the Heart Disease 

Knowledge Questionnaire as a unitary construct, disease knowledge. 

2.3.6 Recall and Understanding of Risk Information 

 To check whether the experimental manipulations were successful in conveying disease 

and risk information, participants were asked what their test results indicated about dementia or 

heart disease, depending on the experimental condition. Participants were first asked to identify 

the disease label and numeric risk they had received via a multiple-choice question. Following 

this, participants explained what they understood or took away from the information by 

answering free-response questions. Answers to multiple-choice questions were utilized to 

identify whether participants correctly recalled their disease label and numeric risk. Participants 

were categorized as either correctly recalling both the disease label and numeric risk, correctly 

recalling one of the two pieces of information, or failing to recall correctly either disease label or 

numeric risk information. Free-response answers were used to exclude participants who engaged 
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in inappropriate data-response practices such as copy and pasting paragraphs from common 

Alzheimer or heart disease websites (e.g., Alzheimer’s Association website, American Heart 

Association website) that suggested insufficient engagement with the experimental tasks.  

2.3.7 Individual Perceptions 

 The individual perceptions described by the HBM were measured using selected portions 

of the Motivation to Change Lifestyle and Health Behaviors for Dementia Risk Reduction Scale 

(MCLHB-DRR; Kim, Sargent-Cox, Cherbuin, & Anstey, 2014), a 27-item scale that includes 

questions designed to measure all aspects of the HBM model. Questions regarding perceived risk 

(4 questions), perceived severity (5 questions), perceived benefits (4 questions), perceived 

barriers (4 questions), and self-efficacy (2 questions) were responded to using a 5-point Likert 

scale (1 = strongly disagree to 5 = strongly agree). Overall scores for each subscale were 

calculated by adding the scores to the individual questions. The original validation study 

demonstrated acceptable reliability for the scale overall and subscales (coefficient alphas ranged 

from .65 to .86) and similar reliability when tested in community samples of cognitively 

unimpaired older adults (aged 50 to 96). Participants also answered a one-item question 

regarding their current level of anxiety (“I feel anxious, upset, or worried”). 

2.3.8 Current Behaviors and Behavioral Intentions 

 Participants indicated current behavioral engagement prior to exposure to the risk 

information and biomarker test results. Following exposure to the vignette, participants indicated 

which behaviors they intend to change. The list of behaviors included health behaviors, leisure 

pursuits, financial planning, medico-legal planning, living arrangement changes, and 

employment changes, and was based on previous studies that examined behavioral intentions 

following disclosure of amyloid PET results (Largent et al., 2020) and dementia risk (Merz, 
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Wynn, & Carpenter 2017). Scores on this measure were the total number of behaviors currently 

engaged in, as well as the total number of behaviors intended following disclosure.  

2.4 Study Design & Procedure 

 This study used a 2 x 2 between-subjects design that presented participants with different 

disease risk information within an online Qualtrics (Qualtrics, Provo, UT) survey. The study was 

posted to Amazon Mechanical Turk (MTurk) where interested participants accessed the study 

materials via a link to a Qualtrics survey. Department subject pool participants were called on the 

telephone to gauge interest before being sent a link to the Qualtrics survey via e-mail. 

Participants first answered the screening and demographic questions which served to assess 

eligibility and then gather basic information about the participant. Eligible participants were then 

randomized into either the Alzheimer disease or heart disease condition and completed pre-

disclosure measures. After completion of the pre-disclosure measures, participants were assigned 

to one of two disclosure conditions using block randomization as they progressed through the 

four-step process described above, with materials presented in Appendix A. Immediately 

following the disclosure process, participants responded to the recall and understanding 

questions before completing the post-disclosure measures. At this point, their study participation 

was complete and participants were paid $5.00 for their participation.  

2.5 Data Analysis  

 Two quality control questions designed to detect highly unmotivated or programmed 

(“bot”) MTurk workers (and department subject pool participants) were included as part of the 

screening measures. One question required participants to type their answer to a previous 

question, while the other required participants to give the name for a common vegetable in 

response to a picture (see Screening Items #11 and #12 in Appendix B). In addition, final survey 
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responses were checked for completion and problematic response patterns, such as guessing or 

random responses. Participants were dropped from analysis when their survey completion was 

faster or slower than the mean completion time by three standard deviations or more. Patterns of 

missing data were reviewed for random responses, and free-response data were used to detect 

copy and paste responses. Chi-square tests were used to compare MTurk and department subject 

pool participants for any demographic or contextual differences as well as to compare recall 

scores between risk information disclosure conditions. Descriptive statistics were calculated in 

order to characterize the sample and test assumptions for planned analyses. Specifically, 

univariate and multivariate outliers, normal distribution of residuals, homogeneity of variance, 

and homoscedasticity were checked as appropriate prior to performing all statistical analyses and 

all relevant assumptions were met for each analysis reported below. The HBM describes 

perceived risk, perceived severity, and self-efficacy as belonging to a single, underlying 

construct of perceived threat, and a correlation matrix was reviewed in order to determine 

whether analyses involving individual perceptions should treat those variables as one unitary 

construct or as three separable constructs. 

 Following these initial analyses, analyses of covariances (ANCOVAs) were used to 

examine the effect of disease condition on 1) post-vignette behavioral intentions and 2) 

components of the HBM, with age, pre-vignette behaviors, disease knowledge, disease 

experience, and neuroticism as covariates (Aim 1). Following this, a conditional process analysis 

model (i.e., a moderated mediation model) was used to evaluate Aims 2 and 3. These analyses 

were undertaken using the PROCESS macro in SPSS (Hayes, 2018) to analyze the direct effect 

of label condition on individual perceptions (Aim 2), the direct and mediated effects of label 

condition on behavioral intention, mediated by individual perceptions (Aim 2), and the 
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moderating effects of disease condition on the effects outlined in the previous aims (Aim 3). 

Additional post-hoc models will be used following initial analyses to explore other demographic 

and contextual variables of interest as potential modifying factors that can guide future research. 

Research in related areas has shown small to medium effect sizes for education and 

disclosure group differences in knowledge and mental health outcomes (Johnson et al., 2015; 

Roberts et al., 2012). Conservatively hypothesizing a small (i.e., 0.2) effect size for both paths in 

the mediation model, taking into account the need to power the model for interaction and 

moderated mediation effects, and referencing available literature regarding sample sizes for 

conditional process analysis (Fritz & MacKinnon, 2007; Hayes, 2017), the estimated sample size 

necessary to achieve a power of 0.8 was approximately 200 participants. 

Chapter 3: Results 

 In the following sections I first review characteristics of participants and note differences 

between the MTurk participants and subject pool participants. Next, I describe outcome 

variables, beginning with the manipulation check before reviewing results from ANOVA 

analyses describing differences in individual perceptions and behavioral intentions based on 

disease condition. Finally, I review the PROCESS models for each component of perceived 

threat and their associations with behavioral intentions. 

3.1 Participant Characteristics 

 The final sample was composed of 300 individuals (47.2% of the total who initiated the 

survey) who were eligible and completed all study measures. The pool of 300 individuals was 

randomized so half (n = 150) the individuals received information regarding Alzheimer disease 

and the other half (n = 150) received information regarding heart disease. Participants were 

further randomized into disclosure conditions such that one quarter (n = 75) participants were in 
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each cell of the 2x2 design described above. Demographic and contextual information for the 

total sample and both subsamples are summarized in Table 2.  

Summarizing characteristics and comparisons across subsamples, the majority of 

participants were cis-gender female (63%), wide ranging in their age (M = 64.1, SD = 7.41, range 

= 50-89), mostly white (89%), non-Hispanic or Latino (96.3%), and highly educated (37.7% 

completed college). In addition, the majority of participants were in good health (77.4% good or 

very good) and denied current memory or thinking concerns (84.3% denied, 15.7% unsure). The 

MTurk workers were significantly younger than the subject pool participants, t(298) = 3.385, p < 

.001, mean difference = 3.02 years. There were no differences between the two samples in sex 

assigned at birth (χ2(1, N = 300) = .007, p = .933), race (χ2(8, N = 300) = 8.04, p = .429), 

ethnicity (χ2(1, N = 300) = .755, p = .385), or education level (χ2(4, N = 300) = 7.38, p = .123). 

There were also no differences between samples in self-reported memory issues (χ2(1, N = 300) 

= 1.526, p = .217) or health (χ2(4, N = 300) = 4.857, p = .302). MTurk participants reported less 

neuroticism than subject pool participants (t(298) = 2.485, p = .013, mean difference = .665), 

however the difference was small (i.e., less than the value of endorsing one additional item on 

the scale) and unlikely to be clinically meaningful.  

 Participants, on average, were able to recall about half of the words immediately after 

presentation in the list learning task (M = 8.35, SD = 3.16, range = 1-16) and recalled most of 

what they learned after approximately a 10-minute delay (M = 7.11, SD = 3.29, range = 0-16). 

This is consistent with the performance of cognitively normal participants on the same task as 

part of the DIAN study (Storandt et al., 2014). There were no differences between MTurk 

workers and subject pool participants in terms of their immediate (t(298) = -.749, p = .454, mean 
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difference = -.290 words recalled) or delayed recall performance (t(298) = .161, p = .872, mean 

difference = 0.065 words recalled). 

 Participants in both conditions were moderately knowledgeable about Alzheimer and 

heart disease, averaging scores of approximately 22 out of 30 (MAD = 22.40, SDAD = 4.88; MHD = 

22.27, SDHD = 4.43). There was not a difference between MTurk workers and subject pool 

participants in terms of their heart disease knowledge (t(148) = .400, p = .690, mean difference = 

.280) or their Alzheimer disease knowledge (t(148) = .279, p = .780, mean difference = .200). 

Participants also had similar experience with disease (χ2(2, N = 300) = 3.287, p = .193), as 43.3% 

(37.3% in Alzheimer disease, 49.3% in heart disease) had known a genetic relative with the 

disease, 24% (27.3% in Alzheimer disease, 20.6% in heart disease) had a non-genetic connection 

to the disease (e.g., non-genetic relative or friend), and 32.6% (35.3% in Alzheimer disease, 30% 

in heart disease) had no personal experience with the disease.  

 Prior to exposure to the vignette, participants indicated their current behaviors. On 

average, participants listed approximately 10 behaviors in which they were currently engaged (M 

= 10.32, SD = 3.73, range = 1-26). The most commonly endorsed behaviors were Health 

Behaviors (M = 3.35, SD = 1.49, range = 0-8) and Leisure Time Activities (M = 2.78, SD = 1.32, 

range = 0-6), while Financial Planning (M = 1.60, SD = .929, range = 0-5) and Employment (M 

= 1.12, SD = .959, range = 0-6) activities were less commonly endorsed, and Living 

Arrangements (M = 0.87, SD = .641, range = 0-3) and Medical and Legal Planning (M = 0.61, 

SD = .876, range = 0-4) were uncommonly endorsed. Subject pool participants endorsed 

significantly more Leisure Time Activities than MTurk workers (t(298) = 1.791, p < .001, mean 

difference = .540), however no other significant differences were noted between the two groups 

in terms of their current behaviors. 
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 In summary, participants recruited from MTurk were slightly younger, slightly less 

neurotic, and engaged in slightly fewer leisure activities but appeared adequately matched on all 

other characteristics. While there is reason for caution regarding generalizability of an MTurk 

sample (Mortensen & Hughes, 2017; Walters, Christakis, & Wright, 2018), comparisons 

between the MTurk sample and the subject pool sample revealed minimal differences and 

generally support combining them into a single sample for the remainder of analyses.  

 Demographic and contextual variables were also analyzed across the four study 

conditions in order to ensure that randomization procedures were successful in minimizing the 

effects of pre-existing differences in demographic and contextual variables among participants. 

Descriptive statistics for these variables across the four study conditions appear in Table 3. Chi-

square analysis indicated no differences across conditions in terms of sex assigned at birth (χ2(3, 

N = 300) = 7.02, p = .07), race (χ2(24, N = 300) = 25.09, p = .401), ethnicity (χ2(3, N = 300) = 

3.30, p = .347), or education level (χ2(12, N = 300) = 6.03, p = .915). There were also no 

differences between conditions in self-reported memory issues (χ2(3, N = 300) = 3.911, p = 

.271), health (χ2(12, N = 300) = 14.40, p = .28), or experience with disease (χ2(6, N = 300) = 

6.30, p = .390).  

 ANOVA results indicated no interaction effect between label and condition for age 

(F(1,296) = .01, p = .932), and there was not a significant main effect of label (p  = .74) or 

disease (p = .90) on age. There was no interaction effect between label and disease for pre-

disclosure behaviors (F(1,296) = 3.11, p = .07), and there was not a significant main effect of 

label (p = .15) or disease (p = .59) on pre-disclosure behaviors. Objective memory, measured by 

immediate and delayed recall scores, also did not significantly differ across the four conditions. 

There was no observed interaction effect between label and condition for immediate recall (F(1, 
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296) = .776, p = .38) or for delayed recall (F(1,296) = .543, p = .46) and there were no 

significant main effects of label (p = .06) or disease (p = .71) on immediate recall nor of label (p 

= .12) or disease (p = .70) on delayed recall. Knowledge of disease was not associated with a 

significant main effect of label (p = .10) or disease (p = .80) and there was no evidence for an 

interaction between disease and label for knowledge of disease (F(1, 296) = 1.741, p = .19). 

Finally, no interaction effect between label and disease was observed for neuroticism (F(1,296) = 

.01, p = .92) and no main effects of label (p = .88) or disease (p = 1.00) on neuroticism were 

found.  

Given these results it appears that block randomization was effective in reducing 

demographic and contextual differences between participants across the four study conditions.   

3.2 Study Outcomes Following Vignette Exposure 

 Descriptive statistics and comparisons between Alzheimer and heart disease conditions 

were performed to characterize the outcome variables of interest (Aim 1). Means and standard 

deviations for the outcome variables in the four disclosure conditions are summarized in Table 4.  

3.2.1 Diagnostic Label and Risk Condition Recall 

 Following the vignette, participants across conditions were asked multiple choice 

questions regarding the risk and disease information they were presented. Sixty-eight percent of 

participants (205 out of 300) correctly recalled both the disease label (e.g., preclinical Alzheimer 

disease or heart disease) and numeric risk (i.e., 25%) information they had been shown during 

the vignette. Looking at recall of just one of the two pieces of information, participants recalled 

numeric risk information at a greater rate than disease label (88% correct versus 73% correct, 

respectively). Seven percent of participants (20 out of 300) did not recall either disease label or 

numeric risk information. There were no significant differences in recall between disease 
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conditions (χ2(3, N = 300) = 4.164 p = .244), however there were significant differences in recall 

between label conditions (χ2(3, N = 300) = 60.51 p < .001) such that participants in numeric label 

only conditions were less likely to recall the diagnostic label they received (or, in this case, the 

fact that they did not see a diagnostic label). Recall of numeric risk information was the same 

across all four conditions.  

Given the aims of the study to investigate the influence of diagnostic label and numeric 

risk exposure, all subsequent analyses were conducted both with the full sample and with a 

smaller sample of participants (n = 205) who correctly identified both their disclosed disease 

label and numerical risk. Results obtained using the more constricted of the two datasets were the 

same in terms of significance and magnitude, and therefore only results obtained using the full 

sample of 300 participants are reported below.   

3.2.2 Individual Perceptions Following Disclosure 

 Overall, participants reported mild levels of anxiety (M = 2.17, SD = 0.92, range = 1-4 on 

this 4-point scale). A two-way ANOVA revealed no statistically significant interaction between 

the disease and label conditions (F(1,296) = 1.60, p = .207). Additionally, there were no 

significant main effects, although there was a non-significant trend for disease (p = .08) such that 

participants in the Alzheimer condition reported slightly more anxiety (mean difference =  ~0.2 

points on the 4-point scale) than participants in the heart disease condition. There was no 

significant main effect of label (p = .38) on anxiety. 

 Participants were also asked questions corresponding to the main constructs of the Health 

Belief Model: perceived risk, perceived severity, perceived benefits, perceived barriers, and self -

efficacy. Overall, following disclosure, participants endorsed moderate levels of risk (M = 11.75, 

SD = 3.53, range = 4-20, out of a possible 20 points), and there was no difference in perceived 
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risk between Alzheimer and heart disease conditions (t(298) = .212, p = .186, mean difference = 

.832). Overall, participants endorsed moderate-to-severe levels of severity (M = 16.28, SD = 

3.43, range = 5-25, out of 25 possible points), and participants in the Alzheimer disease 

condition perceived a greater severity in their disease than participants in the heart disease 

condition (t(298) = 2.806, p = .005, mean difference = 1.10). Overall, participants endorsed high 

perceptions of benefits (M = 15.53, SD = 2.48, range = 5-20 out of 20 possible points), and 

participants in the heart disease conditions endorsed higher perceptions of benefits than 

participants in the Alzheimer disease condition (t(298) = 5.73, p < .001, mean difference = 

1.560). In terms of barriers, participants endorsed low perceptions of barriers (M = 8.61, SD = 

3.35, range = 4-18 out of 20 possible points), and there was no difference between perceptions of 

barriers between Alzheimer and heart disease conditions (t(298) = .585, p = .559, mean 

difference = .227).  Participants indicated high self-efficacy (M = 7.71, SD = 1.41, range = 3-10 

out of 10 possible points), and participants in the heart disease condition indicated higher self-

efficacy than participants in the Alzheimer disease condition (t(298) = 3.02, p = .003, mean 

difference = .487).  

3.2.3 Post-Vignette Behavior Intentions 

 Following exposure to the vignette, participants indicated which behaviors they would 

intend to engage in or change in response to the test results they received. Means, standard 

deviations, and ranges for pre-vignette and post-vignette behavioral reports appear in Table 5. A 

two-way ANOVA was conducted to compare reported changes in behavioral intentions across 

the four study conditions, and these models indicated main effects of disease group on intended 

Health Behaviors (F(1,296) = 18.59, p < .001, mean difference = .913 behaviors) and Living 

Arrangements (F(1,296) = 3.96, p = .048, mean difference = .207 behaviors) such that 
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participants in Alzheimer disease conditions reported greater, though modest, behavioral 

intention change in these two domains than participants in heart disease conditions. 

The current study did not make specific hypotheses regarding which domains of behavior 

change would be most influenced by risk information or diagnostic label d isclosure and, 

considering the need for interpretable and appropriately powered models, subsequent analyses 

focused on post-disclosure behavior changes as a whole, rather than individual domains. 

Similarly, previous work concerning the HBM have combined perceived risk, severity, and self-

efficacy into one measure, called perceived threat. However, bivariate correlations among 

components of the HBM were not strong enough to rationalize creation of a composite measure 

(see Table 6). As such, the three individual components of the HBM were tested using separate 

models in order to predict overall post-disclosure behavior change. 

3.3 PROCESS Model Analysis 

 In a series of moderated mediation analyses (see Figure 2), the effect of diagnostic label 

(X; diagnostic label versus numeric risk) on post-vignette behavioral intentions (Y) was 

examined both directly (c’) and indirectly (a*b), mediated through the HBM variable (M) and 

potentially moderated by disease condition (W; Alzheimer disease versus heart disease). Age, 

pre-vignette behaviors, experience with disease, knowledge of disease, and neuroticism were 

included as covariates in all models. Results are organized by HBM component.  

3.3.1 Perceived Risk 

 A moderated mediation analysis was used to examine the relationship between label 

condition and behavioral intentions, mediated by perceived risk and moderated by disease 

condition (Figure 3). For means and standard deviations across all four study conditions, see 

Table 4. Full regression output is presented in Table 7. Participants told they had a preclinical 
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diagnosis of Alzheimer disease (aAD = -.01 [-1.10, 1.09], p = .99) or heart disease (aHD = .07 [-

1.25, 1.34], p = .85) did not report greater perceived risk than participants who were told only a 

numeric risk. There was evidence of a moderated effect of perceived risk on behavioral 

intentions such that there was a significant difference (F(1,289) = 3.91, p = .04) in the 

association between perceived risk and behavioral intentions for participants in the Alzheimer 

disease condition (bAD = -.001 [-.26, .26], p = .99) compared to participants in the heart disease 

condition (bHD = .37 [.09,.64], p = .009). In the heart disease condition only, increased perceived 

risk was positively associated with increased behavioral intentions. A bootstrap confidence 

interval based on 5,000 bootstrap samples for the indirect effect in both disease conditions 

contained zero (CIAD = [-.23, .15], CIHD = [-.41, .50]), meaning that label condition did not 

indirectly influence behavior through an effect on perceived risk. There was no evidence that 

diagnostic label independently influenced behavioral intentions in either disease condition (c’AD 

= -.31 [-2.15, 1.53], p = .74; c’HD = -.75 [-2.60, 1.09], p = .42).  

3.3.2 Perceived Severity 

 A second moderated mediation analysis was used to examine the relationship between 

label condition and behavioral intentions, mediated by perceived severity and moderated by 

disease condition (Figure 4). Full regression output is presented in Table 8. There was evidence 

for an interaction, such that there was a significant difference in the association (F(1,291) = 6.77, 

p = .009) between label condition and perceived severity for participants in the Alzheimer 

disease condition (aAD = .79 [-.24, 1.81], p = .13) compared to participants in the heart disease 

condition (aHD = -1.14 [-2.18, -.11], p = .03). Participants who received the diagnostic label of 

preclinical heart disease reported greater perceived severity than participants who received 

numeric risk regarding heart disease, and there was no difference in perceived severity between 
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label condition among participants who received Alzheimer disease information. Overall, 

perceived severity did not influence post-vignette behavioral intentions (bAD = .25 [-.05, .53], p = 

.10; bHD = .30 [-.20, .48], p = .35). A bootstrap confidence interval based on 5,000 bootstrap 

samples for the indirect effect in both disease conditions contained zero (CIAD = [-.13, .65], CIHD 

= [-.86, .02]), meaning that label condition did not indirectly influence behavior through an effect 

on perceived severity. There was no evidence that diagnostic label independently influenced  

behavioral intentions in either disease condition (c’AD = -.52 [-2.38, 1.34], p = .58; c’HD = -.35 [-

2.22, 1.52], p = .71). 

3.3.3 Self-Efficacy 

 A third moderated mediation analysis was used to examine the relationship between label 

condition and behavioral intentions, mediated by perceived self-efficacy and moderated by 

disease condition (Figure 5). Full regression output is presented in Table 9. Label condition did 

not influence self-efficacy (aAD = .11 [-.34, .56], p = .63; aHD = .13 [-.11, .60], p = .78), nor did 

self-efficacy influence post-vignette behavioral intentions (bAD = .39 [-.23, 1.01], p = .22; bHD = 

1.12 [-.45, 2.67], p = .18) in either disease condition. A bootstrap confidence interval based on 

5,000 bootstrap samples for the indirect effect in both disease conditions contained zero (CI AD = 

[-.20, .36], CIHD = [-.30, .73]), meaning that label condition did not indirectly influence behavior 

through an effect on self-efficacy. There was no evidence that diagnostic label independently 

influenced behavioral intentions in either disease condition (c’AD = -.40 [-2.23, 1.43], p = .67; 

c’HD = -.86 [-2.69, .98], p = .36). 

3.3.4 Age and Disease Knowledge 

 Based on the moderation mediation analyses described above, age and disease knowledge 

had significant associations with HBM variables and were therefore candidates for further 



37 

exploration in post-hoc models. Additional moderated mediation models were used to explore 

the relationships between diagnostic label, individual perceptions, and behavioral intentions, 

while being moderated not by disease condition, but by age and disease knowledge, respectively.  

 In terms of age and perceived risk, age did not moderate the relationship between label 

condition and perceived risk (F(1,289) = .06, p = .80), but there was evidence that age moderated 

the relationship between perceived risk and behavioral intentions (F(1,289) = 7.88, p = .005). For 

participants who were older in age (84th percentile value = 71 years old), there was a significant, 

positive relationship between perceived risk and behavioral intentions (bold = .40 [.15, .65], p = 

.002). However, for participants who were younger in age (16th percentile value = 58 years old), 

there was no significant association between perceived risk and behavioral intentions (byoung = -

.18 [-1.88, 1.51], p = .83). There was no evidence that age moderated the indirect effect of label 

condition on behavioral intentions, mediated through perceived risk, nor evidence that age 

moderated the direct effect of label condition on behavioral intention. There was no evidence for 

any age-moderated relationships in models examining perceived severity or self-efficacy. 

 In terms of knowledge and perceived risk, disease knowledge did not moderate the 

relationship between label condition and perceived risk (F(1,290) = .49, p = .48), but there was 

evidence that knowledge moderated the relationship between perceived risk and behavioral 

intentions (F(1,290) = 12.04, p = .001). For participants who had greater disease knowledge (84th 

percentile value = 26/30) there was a significant, positive association between perceived risk and 

behavioral intentions (bhigh_knowledge = .46 [.21, .72], p = .0003). However, for participants who 

had relatively less disease knowledge (16th percentile value = 18/30) there was no significant 

association between perceived risk and behavioral intentions (blow_knowledge = -.17 [-.44, .11], p = 

.23). There was no evidence that knowledge moderated the indirect effect of label condition on 
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behavioral intentions, mediated through perceived risk, nor evidence that knowledge moderated 

the direct effect of label condition on behavioral intention.  

A similar pattern was found in terms of knowledge and perceived severity, such that there 

was evidence for a knowledge-moderated association between perceived severity and behavioral 

intentions. Disease knowledge did not moderate the relationship between label condition and 

perceived severity (F(1,290) = .02, p = .90), but there was evidence that knowledge moderated 

the relationship between perceived severity and behavioral intentions (F(1,290) = 5.05, p = .03). 

For participants who had greater disease knowledge (84th percentile value = 26/30) there was a 

significant, positive association between perceived severity and behavioral intentions 

(bhigh_knowledge = .48 [.23, .74], p = .0003). However, for participants who had relatively less 

disease knowledge (16th percentile value = 18/30) there was no significant association between 

perceived severity and behavioral intentions (blow_knowledge = .04 [-.25, .34], p = .77). There was 

no evidence that knowledge moderated the indirect effect of label condition on behavioral 

intentions, mediated through perceived severity, nor evidence that knowledge moderated the 

direct effect of label condition on behavioral intention. There was no evidence for any 

knowledge-moderated relationships in models examining self-efficacy. 

Chapter 4: Discussion 

 This online vignette study examined the influence of presenting diagnostic labels and 

numeric risk on participant’s interpretation of disease information in the context of the Health 

Belief Model (HBM) and, subsequently, their post-diagnosis behavioral intentions. Older adults 

received hypothetical biomarker test results along with risk information regarding their 

likelihood to progress to a clinical stage of either Alzheimer or heart disease. First, I discuss 

results from descriptive and ANOVA analyses which compared HBM constructs across disease 



39 

conditions. Then, I discuss the results of the moderated mediation analyses and attempt to put the 

findings regarding the influence of a preclinical Alzheimer disease label in context. Finally, I 

highlight overall implications of this study for the HBM and its application to Alzheimer disease 

versus other diseases, before ending with limitations, clinical implications, and future directions 

for research. For a summary of the study hypothesis and results see Table 10. 

4.1. Individual Perceptions and Behavioral Intentions Vary by Disease 

 Overall, participants differ in how they perceive risk information about heart disease and 

Alzheimer disease. Participants in the Alzheimer disease conditions perceived their risk 

information as implying a more severe condition, perceived fewer benefits to knowing their risk, 

and reported lower self-efficacy about doing anything to address that risk. No differences were 

found between diseases for perceived barriers or perceived risk. This result is consistent with 

previous research comparing heart disease and Alzheimer disease, where Alzheimer disease was 

perceived as more serious and less actionable to control or ameliorate its effects (Boeldt et al., 

2015). This small but significant difference between perceptions of heart disease severity and 

Alzheimer disease severity (ranging from 1 to 1.5 points on the scales used to measure these 

constructs) potentially reflects the reality of the Alzheimer disease treatment landscape at 

present. Heart disease is treatable, but Alzheimer disease is not, despite a recently FDA-approved 

but tightly restricted anti-amyloid agent. Likewise, exercise, diet, and other lifestyle 

interventions may help reduce Alzheimer risk (and heart disease), but evidence supporting their 

effects in reducing risk of dementia or slowing progression of already developed Alzheimer 

disease is inconclusive (Bartochowski et al., 2020; Farina, Rusted, & Tabet, 2013; Kelly et al., 

2014; Northey et al., 2018). Given the relatively high knowledge participants demonstrated about 
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both diseases, they appear to understand the relative differences in disease severity and potential 

treatment benefits between the diseases, resulting in an overall diminished sense of self -efficacy. 

 However, a reduced sense of self-efficacy and lower perception of benefits about 

knowing one’s risk in the context of Alzheimer disease does not dampen willingness to pursue 

relevant behaviors across several domains. Across both disease groups, participants indicated a 

similar and proactive intention to undertake more behaviors related to health, living 

arrangements, medico-legal planning, and employment planning, as well as an intention to 

engage in fewer behaviors related to leisure. For example, participants who received information 

related to Alzheimer disease reported increased intentions related to health-behaviors (e.g., 

taking supplements to improve memory, exercising) and living arrangements (e.g., downsizing 

their home, exploring care-home options). This result is consistent with previous research where 

participants who received “elevated” amyloid PET scan results reported increased desire to 

engage in behavioral change (like those presented in the current study) compared to participants 

who received “non-elevated” PET results (Largent et al., 2020). Furthermore, in the REVEAL 

research, both numeric risk information and APOE genotype information were associated with 

an increase in health-related behavior changes one year following disclosure (Chao et al., 2008).  

 Among participants in Alzheimer conditions, despite their belief that there is little they 

can do to affect the disease, participants were still interested in engaging in certain behaviors. It 

is possible this disjunction between perceived benefits, self-efficacy, and behavioral intentions 

highlights a diversity of interpretations about what “treatment” may mean in the context of 

Alzheimer disease. Questions probing benefits and self-efficacy (e.g., “I am able to make 

differences that will change the risk of developing dementia.”) bring to mind pharmacological or 

lifestyle interventions and their potential for reducing risk or reducing severity of disease. 
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Table 9 

Moderated mediation analysis with self-efficacy as mediator 

Note: Analysis conducted using PROCESS Model #59 in Hayes 2018. Age, pre-vignette reported 

behaviors, neuroticism, disease experience, and disease knowledge are included as covariates. 
*p < .05. **p < .01. 

  

 
Predictors 

Self-Efficacy Behavioral Intentions 

b SE 95% CI B SE 95% CI 

Constant 9.05 .90 [7.27, 10.83] 14.95 4.58 [5.94, 23.96] 

Age -.03** .01 [-05, -.01] -.20*** .05 [-.29, -.11] 

Pre-Vignette Behaviors .04 .02 [-.01, .08] .65*** .09 [.47, .82] 

Neuroticism -.04 .04 [-.11, .03] .02 .15 [-.27, .31] 

Experience -.04 .09 [-.23, .14] .24 .39 [-.52, 1.00] 

Knowledge .02 .02 [-.02, .05] .06 .07 [-.08, .21] 

       

Label .11 .23 [-.34, .56] -.40 .93 [-2.23, 1.43] 

Disease .47* .23 [.03, .92] -7.24 3.77 [-14.66, .17] 

Label x Disease .02 .32 [-.61, .66] -.46 1.32 [-3.05, 2.13] 

       

Self-Efficacy    .39 .32 [-.23, 1.01] 

Self-Efficacy x Disease    .74 .48 [-.20, 1.67] 

       

R2 .07**   .24***   

F 2.63   9.33   
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Slide 3: Asking about current behaviors (all conditions) 

 

  



82 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Slide 4A: Introduction to brain scan (Alzheimer disease conditions) 
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Slide 4B: Introduction to heart scan (heart disease conditions) 

  



84 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Slide 5: Inside of MRI machine shown during hypothetical brain or heart scan (all conditions)  
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Slide 6: Introduction to delayed recall of previously shown word list (all conditions)  
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Slide 7: Transition slide from hypothetical research study to disclosure of test results and diagnosis (all conditions)  
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Slide 8A: Introduction to baseline risk information (Alzheimer disease conditions) 



88 

 

 

Slide 8B: Introduction to baseline risk information (heart disease conditions) 
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Slide 9A: Baseline risk information (Alzheimer disease conditions) 
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Slide 9B: Baseline risk information (heart disease conditions) 

  


