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Dissertation Abstract 

Background: Subjective cognitive decline (SCD; self-perceived decrements in cognitive 

functioning in spite of objective cognitive performance within the normal range) subtle cognitive 

decline (subtle CD; objective sub-clinical decrements in cognitive functioning), and APOE 4 

genotype have each been identified as potential risk factors for Alzheimer’s and other pathological 

cognitive decline in later life. However, despite considerable research attention, our accrued 

knowledge of potential dementia risk factors has failed to coalesce into a reliable screening 

measure or assessment method at the earliest preclinical stages of decline. A key issue undermining 

this effort is the challenge of discriminating older adults experiencing age-normative cognitive 

changes and complaints from those with dementia risk-relevant concerns and experiences. This, 

in turn, may result from a fractured field that emphasizes some sources of information (e.g., 

cognitive test performance) at the expense of others entirely (e.g., self-reported experiences). In 

light of this, a mixed-methods approach integrating the various methods of enquiry and sources of 

data may be appropriate at this juncture.  

Sample and data collection: n=65 healthy community-dwelling older adults from 

Victoria, BC, Canada completed a brief neuropsychological assessment, participated in interviews 

related to their first-hand experiences of aging and cognitive change, and provided saliva samples 

for the purposes of genotype analysis. 

Chapter 1: This chapter presents a systematic review authored by the Principal 

Investigator and several Supervisory Committee Members prior to the commencement of this 

dissertation. This paper presents the current evidence regarding the relationship between SCD and 

APOE 4 genotype. It is included in this dissertation to contextualize our analysis and overall 

findings. 
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Chapter 2: This chapter provides an overview of the methods and materials used for the 

subsequent dissertation studies. 

Chapter 3: The objective of this investigation was to identify specific psychosocial and 

demographic predictors of SCD and subtle CD and, by extension, to determine whether these two 

variables may reflect similar underlying factors. Our findings determined that the predictors for 

SCD and subtle CD were entirely separable. Moreover, SCD and subtle CD were not found to be 

related.  

Chapter 4: This study explored which commonly endorsed qualitative experiences 

correspond with SCD and subtle CD. Commonly endorsed qualitative experiences were 

categorized according to commonality and clinical convention. MANOVA and Mann-Whitney U 

analyses were performed to determine the association of SCD and subtle CD with categories of 

experience controlling for other demographic and psychosocial factors. Executive functioning 

declines and related compensatory strategies were strongly associated with both SCD and subtle 

CD – challenging the traditionally memory-centric focus of the majority of dementia risk research. 

Conclusions: As a first step, this work provides evidence that SCD may not relate to early 

sub-clinical objective cognitive declines. Further, executive functioning – and not episodic 

memory – may be a key area to explore when determining early risk-predicting cognitive declines. 

Overall, this work presents the potential utility of more qualitatively-oriented research to inform 

the development of comprehensive and multimodal risk assessment approaches. Caveats, 

limitations, clinical implications, and future directions are discussed. 
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Introduction 

As the global population ages and pathological cognitive decline in late-life becomes a 

more predominant clinical concern (Canadian Institutes of Health Research, 2013), dementia 

research has been increasingly dedicated to identifying the earliest potential signs of incipient 

neurodegeneration. Given the intractability of dementia once established, the hope remains that 

identification of conversion risk at an early juncture may increase the effectiveness of cognitive 

interventions and preventative efforts. In service to this goal, the developmental window of interest 

has increasingly shifted backward: a primary focus on fully-realized Alzheimer’s disease (AD) 

gave way to interest in early AD, then mild cognitive impairment (MCI), and even early MCI 

(Edmonds et al., 2019; Jessen et al., 2014). Most recently, subjective cognitive decline (SCD) has 

been identified as the potential earliest indicator of cognitive risk (Imtiaz, Tolppanen, Kivipelto, & 

Soininen, 2014; Smart et al., 2017). 

Unlike MCI, which is defined by objective cognitive declines despite the maintenance of 

functional independence (Jessen et al., 2014), SCD constitutes self-reported cognitive decline in 

spite of objective cognitive performance within the expected range (Jessen et al., 2020). At its core, 

SCD represents a fundamental schism between individuals’ experience of their own abilities and 

the outcomes of objective evaluation measures. Given the regularity of cognitive complaints in 

older adulthood (Cooper et al., 2011; Jonker, Geerlings, & Schmand, 2000), objective measures 

have historically been considered the more accurate and clinically significant source of data; 

however, the results of more recent work have called this clinical wisdom into question. 

Specifically, there is evidence to suggest that, for some, SCD may indeed augur objective cognitive 

declines and conversion to dementia (Reisberg, Shulman, Torossian, Leng, & Zhu, 2010). Building 

on this, the endorsement of SCD has been linked with AD-consistent pathophysiological markers 

(e.g., Cherbuin, Sargent-Cox, Easteal, Sachdev, & Anstey, 2015; Stewart et al., 2011) and genetic 
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risk factors (e.g., Ali, Smart, & Gawryluk, 2018). In light of these findings and the proposed 

chronology from SCD to frank dementia (Jessen, Amariglio, et al., 2014), SCD has been considered 

as a potentially useful index of susceptibility to dementia conversion or even the earliest 

manifestation of developing neuropathological processes (Buckley et al., 2016; Lista et al., 2015). 

Despite its clinical potential, however, the widescale adoption of SCD as a consistent and 

meaningful index for dementia risk has been undermined by several fundamental challenges. 

Conceptual Challenges to Adoption of SCD as a Standalone Dementia Risk Index 

Aetiological heterogeneity. Chief among these challenges is the multi-determined nature 

of SCD. In recent years, it has become clear that prodromal conditions like MCI and, potentially 

SCD, lack diagnostic specificity and connote more general risk for developing objective cognitive 

decline and indeterminate pathology (Tuokko & Smart, 2018). Despite its association with 

pathological processes, (Ali et al., 2018), SCD endorsement is also highly correlated with 

psychological factors, such as trait neuroticism, anxiety, and depression (Comijs, Deeg, Dik, 

Twisk, & Jonker, 2002; Derouesné, Lacomblez, Thibault, & LePoncin, 1999; Dux et al., 2008; 

Slavin et al., 2010). Multi-determined themselves, these psychological factors may be exacerbated 

by yet other influences (e.g., Allaz & Cedraschi, 2015; Gibson, 2015; Goesling, Clauw, & Hassett, 

2013). When combined with the fact that normatively aging older adults also endorse cognitive 

changes, disentangling SCD that is potentially prodromal from SCD due to other factors becomes 

a complicated matter indeed (Tuokko & Smart, 2018).  

Definition and terminology. Yet another challenge is the historically wide range of SCD 

conceptualizations. This heterogeneity is perhaps reflected best by terminology used for SCD and 

equivalent conditions across the literature (Ali et al., 2018; Rabin et al., 2015). Terms as diverse as 

“cognitive complaints”, “subjective cognitive concerns”, “memory complaints”, “subjective 

memory concerns”, “subjective memory impairment”, “subjective cognitive impairment”, and the 
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more recent “subjective cognitive decline” have all been used to describe relatively equivalent 

clinical constructs – that is, self-perceived change in cognitive ability belied by intact performance 

on objective tests. As part and parcel of this conceptual chaos, clinicians and researchers alike have 

struggled to identify which symptoms and aspects of SCD are clinically significant. Earlier 

definitions of SCD focused exclusively on perceived memory decline owing to the AD-specific 

lens employed at the time. Although more recent SCD conceptualizations acknowledge the 

potential import of other cognitive domains, many research groups continue to persist with 

memory-specific definitions. The lack of standardization in SCD research makes it difficult to 

synthesize our knowledge and build consensus around “true” SCD-related risk for dementia. 

Related, a subtle but significant terminological difference between “complaints” and 

“concerns” has further muddied the diagnostic waters. Cognitive complaints and cognitive 

concerns have traditionally been viewed as equivalent and interchangeable; however, there is 

evidence to suggest that these two symptoms may relate to fundamentally unique aspects of aging. 

While the majority of older adults endorse some degree of cognitive complaints (Jonker et al., 

2000), a much smaller proportion report concern or worry that their perceived cognitive changes 

are beyond what would be expected for someone their age, or that their experiences may be 

suggestive of a pathological process. Supporting this distinction, the large-scale AgeCoDe study 

found that it was the presence of concern and not merely the endorsement of complaints that was 

associated with the greatest risk of dementia conversion (Jessen et al., 2010; Wolfsgruber et al., 

2016). 

Categorical vs. continuous conceptualizations. Yet another aspect of SCD that has 

proven contentious is whether it ought to be viewed – and consequently, measured – as a 

continuous or categorical variable. Historically, cognitive complaints (broadly defined) were 

characterized according to their number, frequency, or intensity. In this way, researchers aimed to 
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determine a clinically-relevant diagnostic threshold for high-risk vs. age-normative experiences of 

cognitive change. While intuitively sound, this approach has been called into question in light of 

recent evidence that the mere presence of SCD is sufficient to impart cognitive risk (Jessen et al., 

2014). As a result, Alzheimer’s Disease Centers across North America have begun to identify SCD 

using a single categorical item: “Does the subject report a decline in memory relative to previously 

attained abilities?” (Kielb, Rogalski, Weintraub, & Rademaker, 2017). Nevertheless, classification 

methods remain diverse (Rabin et al., 2015), with SCD variously conceptualized as a singular 

construct (e.g., Jessen et al., 2014) or a continuous variable (e.g., Verlinden et al., 2017) depending 

on study aims, research setting (e.g., memory clinic), and researcher preference. 

Practical Challenges to Determining SCD-Related Risk for Dementia 

Standardized cognitive/neuropsychological assessment. The lack of conceptual 

consensus around SCD has made it challenging to build a unified body of knowledge regarding 

when and how SCD confers risk. As an extension of these underlying issues, determining how best 

to assess SCD-related vulnerability has also proven contentious. By definition, those with SCD 

achieve scores within normal limits on standardized tests (Jessen et al., 2014); however, 

quantitatively-minded researchers have continued to probe the performance profiles of those with 

SCD for any recognizable patterns of cognitive strength and weakness that might prove predictive 

of dementia. Laudable though these efforts may be, they have met with limited success thus far. 

Notably, the challenge has not been the lack of significant outcomes, but the lack of cohesive and 

consistent findings. For instance, SCD endorsers have been found to perform more poorly than 

those without SCD on cognitive screening measures (Stewart et al., 2001), as well as clinical tests 

of simple attention (Fortea et al., 2011), memory (Jessen et al., 2007), and executive functioning 

(Fonseca et al., 2015); however, these results remain inconsistently replicated due to marked 

heterogeneity in sample characteristics, assessment approaches/tools, and research paradigms (Ali 
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et al., 2018). Yet another likely contributor may simply be the psychometric properties of 

standardized clinical-neuropsychological measures. By design, such tests excel at identifying 

cognitive performance within the frankly impaired range but at the expense of being relatively 

insensitive to incremental differences within normal-range performance (e.g., SCD).  

Self-report measures. Due to the aforementioned shortcomings of objective standardized 

cognitive-neuropsychological assessment, efforts to characterize SCD have primarily relied upon 

self-report measures. Unfortunately, self-report measures suffer from many of the same issues of 

insensitivity, lack of specificity, and general lack of clinical consensus (Rabin et al., 2015) that 

plague other quantitative tests. Particularly relevant to SCD and the SCD Plus criteria (Jessen et 

al., 2014), few self-report measures differentiate between assessing the occurrence of perceived 

cognitive declines, the perceived normativity of cognitive declines experienced, and the degree of 

concern resulting from perceived cognitive changes. Consequently, it has proven difficult to 

determine exactly what “SCD” means across various studies. Related, there is little consensus 

regarding which measures are most relevant for identifying dementia-predicting SCD, or even what 

form such a tool should take. Extremely diverse methods have been implemented across studies, 

which include classifying anyone presenting to clinic with concerns as having SCD (e.g., Sierra-

Rio et al., 2016); asking single questions about perceived declines in memory (Kielb et al., 2017) 

or cognitive changes more generally (e.g., Hall et al., 2015); asking single questions about concern 

due to perceived cognitive changes (e.g., Dhilla Albers et al., 2016); or administering various self-

report measures (e.g., Mattsson et al., 2015; Risacher et al., 2015). Without the development of 

reliable SCD-specific items/measures and standardized diagnostic methods, SCD will continue to 

be an underutilized source of potentially crucial clinical information. As it stands currently, self-

report measures in isolation may be unsuitable for disentangling normative age-related experiences 

of cognitive change from potentially pathological SCD (Rabin et al., 2015).  
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Qualitative enquiry. Very few studies of the first-person experience of individuals with 

SCD have been undertaken. Clinical researchers commonly administer self-report measures 

designed for cognitively impaired populations to those with SCD; however, lacking any real 

understanding of the subjective experience of SCD, it remains unclear whether these measures truly 

represent the issues of most personal salience or diagnostic significance for those with SCD. These 

sentiments are far from novel and have been echoed by prominent voices in SCD research 

(Buckley, Saling, Frommann, Wolfsgruber, & Wagner, 2015; Rabin et al., 2015). Potentially more 

powerful yet, qualitative approaches represent a direct corollary to actual clinical interactions. As 

frontline clinicians are likely to be presented with subjective accounts of cognitive change and 

concern, there would be exceptional benefit in determining key qualitative indicators of cognitive 

risk. At the least, such information would allow clinicians to better determine the need for advanced 

evaluation and intervention. Unfortunately, the few qualitative studies on SCD available have 

demonstrated that qualitative methods alone may be insufficient to provide the clear guidance 

required for diagnosis and intervention planning. The qualitative approaches taken to date (i.e., 

phenomenology) are idiosyncratic in nature and garner outcomes that are too broad and ambiguous 

to build reliable clinical practice upon (Creswell & Poth, 2017). However, this is not to say that 

qualitative methods as a whole are ill-equipped for such an undertaking. For instance, grounded 

theory approaches employ a more structured approach to data collection and interpretation that 

correspond well with more traditional quantitative paradigms. Unfortunately, such an approach 

have yet to be applied to SCD. 

Rationale for a mixed-methods approach. Overall, SCD shows promise as one of the 

earliest prodromes of AD and other late-life cognitive pathology. However, its study and, until 

recently, definition, has been lacking in cohesiveness. This in turn has undermined efforts to 

capitalize on the clinical potential that SCD represents. Taken together, cognitive-
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neuropsychological assessment, self-report, and qualitative interviewing each appear to provide 

unique and valuable information regarding the effects and experiences of SCD; however, in 

isolation, each of these methods have also proven insufficient for characterizing SCD as a whole 

or distinguishing high-risk SCD in particular. With this in mind, a mixed-methods approach 

combining these various sources of information may be timely. The combined use of these methods 

may serve to bridge traditionally isolated areas of SCD research and make clearer how known risk 

factors interact. In other words, the use of a mixed-methods approach may make it possible to 

create an integrated multi-modal risk profile that is useful for clinicians and researchers alike. 

Potential Risk Factors and Variables of Interest 

Subjective cognitive decline criteria: SCD Plus. The SCD-Initiative Working Group has 

developed research criteria as an attempt to standardize SCD classification and identify persons 

with SCD at highest risk of developing into AD or other objective cognitive impairment (SCD 

Plus; Jessen et al., 2014). This criteria establishes a more inclusive definition of SCD that 

accommodates self-perceived decline across a number of cognitive domains, with special relevance 

of memory complaints to Alzheimer’s pathology (Jessen et al., 2014; Molinuevo et al., 2017). 

According to the SCD Plus criteria, factors associated with the greatest likelihood of decline 

include: 1) subjective memory decline vs. decline in other cognitive domains; 2) SCD onset within 

the last 5 years; 3) SCD onset at age 60 or older; 4) concerns regarding cognitive decline; 5) feeling 

that one’s cognitive abilities are worse than others the same age; 6) confirmation of decline by an 

informant; 7) presence of at least one APOE 4 allele; and 8) biomarker evidence for AD. 

Currently, the SCD Plus framework provides the most nuanced and clinically-relevant 

classification of SCD available; however, its criteria remain relatively broad and do little to clarify 

critical items, relative weight of specific criteria, or diagnostic cut-offs/thresholds. Further, the 
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SCD Plus criteria may not represent the reality of clinical presentation or practice, where APOE 

4 genotype, family reports, and other information may remain absent, undisclosed, or difficult to 

access. Thus, although the SCD Plus framework provides the most integrated, comprehensive, and 

data-driven means of SCD risk classification to date, it remains insufficient for guiding clinical 

decision making. The development of novel, accessible, and easy-to-administer screening criteria 

that extend the SCD Plus framework into the clinical space may be an appropriate next step. In 

step with this goal and the SCD-Initiative Working Group’s recommendations, the SCD Plus 

criteria served as the basis for SCD classification in each of the following studies (Chapters 3 and 

4). 

Objective cognitive decline criteria: Subtle cognitive decline. Unlike longitudinal 

studies that can track the development of frank impairment over time, single-point studies 

examining dementia potentiality in unimpaired samples (e.g., SCD) require concrete performance 

markers to define objective risk at the pre-clinical stage. Determining a suitable objective measure 

of cognitive decline in SCD samples is challenging due to the stipulation that individuals with SCD 

must perform within normal limits upon objective cognitive testing by definition. Further 

complicating matters, standardized tests tend to be insensitive to nuanced performance differences 

when scores fall within the normal range. Combined, the need to determine objective markers of 

decline and the difficulty defining and obtaining this data presents a theoretical and practical 

impasse; however, recent work applying the construct of “subtle cognitive decline” (subtle CD) 

may circumvent some of the issues.  

The 2011 National Institute on Aging and the Alzheimer’s Association (NIA-AA) research 

criteria for preclinical AD (Sperling et al., 2011) outlines three distinct AD risk factors, initially 

assumed to develop in a chronologically linear fashion: cerebral amyloid accumulation, advancing 
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to neurodegeneration, and finally culminating in subtle CD as the last step before the onset of frank 

AD. However, no clear definition for subtle CD was provided in these guidelines. The construct of 

subtle CD added little to the clinical literature as a purely qualitative descriptor and, worse, was 

not amenable to examination due to its ambiguous nature. To remedy this, Edmonds and colleagues 

(Edmonds, Delano-Wood, Galasko, Salmon, & Bondi, 2015) provided an operational definition 

for use in their study. 

Edmonds et al. (2015) administered a brief battery of six tests divided equally across three 

cognitive domains (i.e., memory, language, attention/executive function). For the purposes of their 

study, they defined individuals as demonstrating subtle CD when a single score in two of three 

cognitive domains fell >1 SD below the age-normed mean. They defined those with more than one 

low score within a given domain or with a single low score in each of the three domains to have 

probable MCI instead. Upon follow-up, they found subtle CD to occur relatively frequently in their 

sample of healthy older adults and, when paired with any other risk factor, to significantly increase 

the risk of eventually developing objective cognitive impairment. Though, perhaps not a sure risk 

indicator alone, subtle CD appeared to confer multiplicative risk for dementia when combined with 

amyloid deposition or neurodegeneration. 

Based on these outcomes, subtle CD appears to be a good candidate for an objective risk 

indicator in the pre-clinical phases of possible neurodegeneration. Nevertheless, the criteria as 

outlined by Edmonds et al. (2015) does seem incompatible with more comprehensive test batteries 

that include more tests, more outcomes per test, and assess more cognitive domains. Thus, for the 

following studies (Chapters 3 and 4), we applied an amended version of Edmonds and colleagues’ 

criteria for subtle CD. Given the regularity with which healthy older adults achieve lower than 

expected scores  (Binder, Iverson, & Brooks, 2009) and the inflated potential of family-wise error 

in a larger test battery, we retained Edmonds et al.’s criteria for subtle CD but substituted their 
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frequency-based criteria for probable MCI. Instead, we applied a percentage-based exclusionary 

criterion such that individuals were considered to have probable MCI rather than subtle CD only 

when >50% of scores within a given cognitive domain fall >1 standard deviation below the age-

normative mean. We believe this amendment stays true to the intent of Edmonds et al.’s definition 

while allowing for its application to a more comprehensive battery. Like Edmonds et al.’s criteria, 

our operationalization of subtle CD was based on standardized cognitive-neuropsychological test 

performance alone. Although the NIA-AA criteria assumes that subtle CD is a precursor for 

objective decline, our cross-sectional study was not designed to test this. Further, due to the novelty 

of our operationalization, it is remains unclear whether the relationship between subtle CD and 

objective decline would be substantiated in our studies even if they were conducted longitudinally. 

As such, subtle CD in the following studies should be cautiously interpreted as a potential risk 

factor for objective decline rather than an established prodromal condition. 

Genetic risk biomarker: APOE 4 genotype. The clinical significance and reliability of 

our multi-method, convergent approach would be further bolstered by the inclusion of known 

genetic risk markers as these provide objective data relatively free from statistical error, 

psychometric shortcomings, or psychological contributions (e.g., anxiety). A prime candidate for 

this risk marker may be the 4 variant of the APOE gene. Though many of these biomarkers (e.g., 

PiB-PET) are not easily accessible to clinicians outside major research centres, APOE 4 genotype 

is easily obtained through low-cost non-invasive methods, and has shown promise in differentiating 

those with AD-predicting SCD from those with SCD associated with other etiologies (Krell-

Roesch et al., 2015). APOE 4 has been consistently identified as a risk factor for conversion to 

AD and vascular dementia (Allan & Ebmeier, 2011; Chen et al., 2016; Jiang et al., 2016; Liu et al., 

2016; Mata et al., 2014; Pink et al., 2015; Prestia et al., 2015). APOE 4 carriers have been 
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estimated to have approximately three times greater risk of developing AD, while double allele 

carriers are estimated to be approximately 15 times more likely than the general population to 

develop AD (Farrer et al., 1997). With respect to SCD, a recent review found that APOE 4 does 

not impact the development of SCD (broadly defined), but that SCD and APOE 4 confer 

independent and interacting risk for conversion to an objectively impaired state (Ali et al., 2018). 

Further, APOE 4-positive individuals with SCD were more likely to demonstrate cortical atrophy 

and amyloid deposition compared to healthy controls and APOE 4-negative individuals (Ali et 

al., 2018). Given the relationship between SCD, APOE 4, and AD-consistent pathology, APOE 

4 genotype may provide crucial insight into risk for cognitive decline among those with SCD and 

may contextualize otherwise ambiguous evidence provided through other approaches. It is for 

exactly this reason that both the SCD Plus guidelines for high-risk SCD (Jessen et al., 2014) and 

NIA preclinical AD criteria (Jack et al., 2018) encourage the collection of biomarker data to 

supplement neuropsychological test scores and self-reports.  

Dissertation Overview and Objectives 

Despite our compiled knowledge of risk-predicting complaints (e.g., Amariglio, Townsend, 

Grodstein, Sperling, & Rentz, 2011), underlying neuropathological symptoms (e.g., Striepens et 

al., 2010), and idiosyncratic cognitive test performance (Edmonds et al., 2015; Nikolai et al., 2018) 

in persons with SCD, none of this has coalesced into a “gold standard” measure or assessment 

method like those used to diagnose other conditions (e.g., MCI). In the absence of clear assessment 

direction, frontline clinicians may be exceptionally likely to overlook pertinent and early clinical 

signs. Accordingly, a mixed-methods approach leveraging convergent quantitative and qualitative 

risk indicators may be warranted to identify the specific characteristics of currently health older 

adults who may be at increased risk of eventual conversion to dementia.  
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Chapter 1. This chapter is a reproduction of a previously published article authored by the 

Principal Investigator and several Supervisory Committee members prior to the undertaking of the 

current dissertation (Ali et al., 2018). This article presents a systematic review of the available 

literature regarding the relationship between APOE 4 genotype and SCD. It is included in order 

to provide a comprehensive rationale for our inclusion of APOE 4 genetic testing in the current 

studies and to contextualize the concluding discussion. 

Chapter 2. This chapter provides a detailed overview of the methods and materials used 

for each of the studies performed for this dissertation. 

Chapter 3. The aim in this study was to clarify the relationship(s) between SCD, APOE 

4 genotype, specific psychosocial factors, and potential prodromal pathological cognitive 

decline (i.e., subtle CD). Of particular interest was whether SCD endorsement and subtle CD are 

influenced by the same factors and, by extension, to determine whether and how these two 

variables relate to one another. Given the non-specific aetiology of SCD discussed above, our 

first objective was to 1) isolate the specific psychosocial, cognitive, and genetic factors that 

contribute most to SCD endorsement. Next, we aimed to 2) clarify whether and to what extent 

SCD endorsement and APOE 4 genotype relate to objective cognitive performance (i.e, subtle 

CD). Binary logistic regressions with stepwise entry were used for each of our analyses. 

Chapter 4. The aim of this investigation was to determine which, if any, complaints, 

concerns, and/or experiences may be unique to high-risk older adults – that is, those who endorse 

SCD and/or who demonstrate subtle CD. Specifically, the primary objectives of this study was to 

1) to determine which, if any, specific first-hand cognitive aging experiences were associated with 

SCD and subtle CD. As an auxiliary outcome, we expected to generate a list of potential screening 

items that might be easily probed during routine clinical interactions. Qualitative interviews were 
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conducted with all participants and the data transcribed. Transcribed data was then qualitatively 

coded, assigned a numeric label, and analyze via statistical means. APOE 4 genotype was not 

included as a variable of interest in this study due to the low n of APOE 4-positive individuals in 

our sample.  
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Important Note 

This chapter is based on the primary author’s Research Competency Exam submission and 

has been previously published. As such, this chapter represents the final version of the published 

manuscript with contributions from all co-authors. It is included in this dissertation to contextualize 

the primary author’s independent work presented in the ensuing chapters. The published article 

may be found at the following citation: 
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Abstract 

Individuals with subjective cognitive decline (SCD) report self-perceived declines in 

cognitive function but perform within normal limits on standardized tests. However, for some, these 

self-perceived changes may herald eventual decline to Alzheimer’s disease (AD). In light of this, 

the relationship between SCD and APOE ε4, a known genetic risk factor for AD, has garnered 

interest; however, no systematic review of this literature exists. The current review (n = 36 articles) 

examined the prevalence of APOE ε4 in SCD samples relative to healthy and objectively impaired 

samples, and summarized APOE ε4-related risk of conversion from SCD to AD. Univariate 

ANOVA indicated that APOE ε4 frequency was comparable between healthy control and SCD 

samples, yet significantly higher in objectively impaired samples (i.e., MCI, AD) relative to either 

of these groups. Narrative review provided mixed evidence linking coincident APOE ε4-positive 

genotype and SCD to structural neuropathology. Though there was little evidence to suggest that 

APOE ε4 predisposes individuals to developing SCD, both APOE ε4 and SCD were found to confer 

individual and multiplicative risk of conversion to objective cognitive impairment. Combined, it is 

likely that a relationship between APOE ε4, SCD, and AD exists, though its exact nature remains 

undetermined. A clearer understanding of these relationships is hindered by a lack of standardization 

in SCD classification and a dearth of longitudinal outcome research. Wide-scale adoption of genetic 

screening for dementia risk in persons with SCD is considered premature at this time. Ethical 

considerations and clinical implications of genetic testing for dementia risk are discussed.  
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Introduction 

A recent report by the U.S. Census Bureau and  National Institute on Aging predicts that, 

by 2020, for the first time the world population of people over 65 years will surpass the number of 

children born, and that older adults may comprise as much as 16% of the world’s population by 

2050 [1]. This demographic shift is due in part to decreasing fertility rates, but also increased 

longevity made possible by health care advances and a generally higher standard of living. 

Although the thriving of older adults may be hailed as a triumph in many respects, disorders of 

aging, such as all-cause dementia, become an increasingly salient concern as the number of adults 

living into late life increases. For instance, it is projected that as many as 14 million older adults in 

the United States may develop Alzheimer’s disease (AD), the leading cause of dementia, by 2050 

[2]. In light of this, much research has been dedicated to identifying early indicators of pathological 

aging, with particular emphasis on understanding predictors of non-normative cognitive decline 

[3,4].  

As our understanding of pathological aging has grown, an increasing number of impairing 

prodromal conditions, such as mild cognitive impairment (MCI), have been identified; however, 

recent studies have suggested that subjective cognitive decline (SCD) may precede even these as 

the earliest indication of incipient neuropathology [5]. SCD is generally defined as self- and/or 

informant-perceived decline in cognitive function in spite of performance within normal limits on 

standardized neuropsychological tests [6]. Historically, older adults with SCD may have largely 

been regarded as the “worried well” given the lack of objective evidence of impairment. However, 

more recent evidence suggests that, for as many as 60% of individuals with SCD, these self-

perceived changes may indeed herald cognitive decline to dementia [7]. Thus, given that early 

detection of persons at risk is widely considered the key to instituting effective preventive strategies 
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for cognitive decline and dementia, understanding SCD is of obvious import to clinicians and 

researchers.  

Since AD is the most prevalent form of dementia, it may be unsurprising that the majority 

of SCD research has been aimed at characterizing SCD as a potential prodromal form of AD. This 

goal has been somewhat achieved thanks to both longitudinal [8,9] and cross-sectional studies 

[10,11] indicating that those with SCD evidence a higher number of known AD biomarkers than 

healthy controls and, consequently, that they may be at higher risk of developing AD in future. 

Despite this traditional AD focus, however, there is evidence to suggest that SCD may confer a 

more general risk of developing other reversible [12] and non-reversible [13,14] dementing 

conditions as well. Nevertheless, this review will focus exclusively on SCD as a form of preclinical 

AD in light of the SCD-Initiative Working Group’s AD-oriented definition of SCD [15,16] and the 

surfeit of available research committed to explicating this specific relationship.  

To better elucidate the relationship between SCD and later cognitive decline, numerous 

efforts have been made to identify optimally sensitive self-report measures and neuropsychological 

predictors of later decline [17,18]; however, consensus has remained elusive [18–20]. A particular 

difficulty for clinical neuropsychologists has been that cognitive and functional measures typically 

used to make a clinical diagnosis appear relatively insensitive at the very earliest, asymptomatic 

stages of cognitive decline [6]. Currently, the determination of SCD rests largely on self-report; 

however, most of the measures currently used are designed for populations other than SCD and, 

thus, may lack sensitivity, specificity, and/or construct validity for this population [18]. Further, 

the determination of cognitive impairment often relies on a binary classification scheme (i.e., either 

impaired vs. unimpaired), which may be ill-suited for identifying subtle decrements in those whose 

neuropsychological functioning is average by definition [6] but above-average more typically [19]. 
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This is particularly relevant given the evidence that persons with higher education who have SCD 

seem to be at greater risk of decline than those with lower education [21]. 

 In sum, the mixed outcomes for those with SCD, as well as the seeming insensitivity of 

neuropsychological measures to corroborate self-reported cognitive disturbances, raises questions 

about how to distinguish those aging normally from those who are legitimately experiencing 

pathological, albeit subtle, cognitive change.   

Subjective Cognitive Decline and the APOE ε4 Genotype 

Given the insufficiency of current self-report and neuropsychological approaches to resolve 

this question, a parallel line of research has probed the value of various biomarkers, any of a number 

of biological/physiological correlates of known pathology, for predicting later cognitive decline. 

The growing reliance on biomarker data for diagnosis may be illustrated best by the recently 

updated NIA-AA research framework, which argues that AD would be better defined by distinct 

neuropathology and a specific biomarker profile (i.e., evidence of Αβ deposition paired with 

increased deposition of paired helical filament tau) than cognitive symptoms [22]. Despite this 

proposed departure from symptom-based diagnosis, however, this framework may still be largely 

predicated on the presence of neuropathological biomarkers among clinical samples with at least 

some degree of objective impairment (i.e., AD, MCI). It is less clear how a purely biomarker-led 

approach to AD diagnosis may be leveraged in a clinical setting where individuals demonstrate a 

complete lack of apparent concerns or cognitive symptoms. Thus, as with neuropsychological 

approaches, relatively sound guidelines appear to have been established for the determination of 

neurodegenerative conditions, but these may be most relevant once impairment is apparent.  

One of the most robust findings in recent years has been that the presence of the ε4 variant 

of the apolipoprotein E (APOE ε4) imparts a genetic risk for the development of cognitive 

impairment, specifically that related to AD and vascular dementia [23–29]. The APOE gene is 



Multimodal risk profiles for pathological cognitive decline 

 

 

30 

integrally involved in cholesterol metabolism and the maintenance of cholesterol homeostasis in 

the brain [30]. APOE ε4 is relatively common among the general population, though its prevalence 

differs across geographic and ethnic lines. APOE ε4 carriers are most common in Oceania 

(62.44%), and Northern Europe (61.25%), and lowest in Asia (41.88%), and 

Southern/Mediterranean Europe (40.45%) [31]. Despite – or perhaps, because of – the wide 

distribution of APOE ε4, the specific risk conferred to carriers has remained unclear. APOE ε4 

carriers have been estimated to be 2.2 [32] to 6.2 [33] times more likely to develop MCI than non-

carriers. Single allele carriers are estimated to have a 2.6 to 3.2 times greater risk of developing 

AD, while double allele carriers are estimated to be approximately 15 times more likely than the 

general population to develop AD [34]. APOE ε4 carriers with cognitive impairment or MCI have 

also been shown to have increased risk of AD conversion ranging from 4.1 [32] to 25 times that of 

non-carriers [35]. This would seem supported by a large-scale meta-analysis of case-controlled 

studies that found significantly higher frequency of APOE ε4 among AD samples (38% overall) 

compared to healthy controls (14% overall) [36]. Given the relatively well-understood link to AD-

consistent pathology, APOE ε4 data may provide crucial insight into risk for cognitive decline 

among those with SCD.  

Until relatively recently, SCD was not well characterized and, consequently, was not 

amenable to rigorous study. To better understand and codify this clinical condition, the SCD-

Initiative (SCD-I) working group was established [15]. This not only allowed for more concerted 

efforts to understand and characterize SCD, but also led to the development of comprehensive 

guidelines for studying SCD [16]. Particularly notable about the SCD-I’s framework for classifying 

SCD is the special designation of SCD Plus, additional SCD criteria associated with the highest 

risk of later conversion to AD [15]. Along with recommendations to attend to the level of 

individuals’ concern about their perceived deficits, their age, and time since onset of perceived 
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deficits, the SCD Plus guidelines explicitly encourage the collection of biomarker data, including 

APOE ε4 genotype data, to supplement neuropsychological test scores and self- and informant 

reports. This is congruent with current NIA preclinical AD criteria, which stipulates the use of 

biomarker data to determine the presence of AD-consistent pathophysiological processes in those 

with subtle or absent observable symptoms [22].  

Since the establishment of the SCD-I and their classification framework, substantially more 

work has been dedicated to exploring the convergent features of SCD and neurodegenerative 

conditions, like AD [5,16]. Accordingly, literature focused specifically on investigating the 

presence and meaning of dementia-risk biomarkers in SCD has burgeoned as well [37]. Interest in 

the APOE ε4 biomarker’s role in SCD specifically has dominated the field, likely due to its reliably 

demonstrated relationship with pathological cognitive decline [23,24] and its quick, non-invasive, 

and relatively low-cost method of collection compared to other biomarkers such as amyloid- or 

tau [38]. In light of this bloom in research and the rapid accumulation of novel information 

regarding the relationship between SCD and APOE ε4, a systematic review of the field is not only 

prudent but also necessary to consolidate our understanding of SCD and its relationship to 

pathological cognitive decline. Understanding the cross-sectional and longitudinal relationships 

between SCD and APOE ε4 might allow for greater quantification of risk of cognitive decline and 

dementia when individuals prospectively present with SCD. 

Objectives of the Current Review 

 Given the documented relationships between APOE ε4 and subsequent decline to AD, and 

in light of the recent proliferation of research on the role of APOE ε4 in the relationship between 

SCD and AD, the current review is especially timely. However, in addition to the academic value 

presented by this work, the current review may also be particularly beneficial to clinicians. The 
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ambiguous relationship between SCD and AD has posed a considerable challenge for clinical 

neuropsychologists in particular who, tasked with assessing the veracity and clinical significance 

of cognitive complaints, are frequently hampered in their efforts by a lack of objective cognitive 

data on which to base a clinical opinion. Consequently, current practice is resigned to adopting an 

inefficient wait-and-see approach to determine whether any given case of SCD is in fact an augur 

of pathological cognitive decline to come. Due to this lack of reliable risk assessment, aggressive 

early intervention remains difficult to justify to medical service providers and potentially unethical 

to recommend to patients (i.e., due to the potential for eliciting undue concern and distress) [39], 

despite the fact that emerging evidence suggests that early intervention could have beneficial 

effects on cognitive function in persons with SCD [40]. 

A primary aim of this review was to evaluate whether otherwise healthy individuals with 

SCD are more likely than those without SCD to have at least one APOE ε4 allele. Moreover, as the 

association of APOE ε4 with AD has been well-established for some time, another goal of this 

review is to evaluate the evidence that those with SCD and at least one APOE ε4 allele are more 

disposed to the development of AD than those either without SCD or with SCD but without any 

APOE ε4 alleles. An overarching objective was that this review would enable clinicians and clinical 

researchers to better determine the practicality of employing APOE ε4 genetic testing in practice 

as a means to identify risk of objective cognitive decline in those presenting with SCD.    

Methods 

Eligibility Criteria 

Only English-language, peer-reviewed, human studies with available full-text articles were 

considered eligible for inclusion. As this review is concerned with the relationship between SCD 

and APOE ε4, eligible studies were those that included samples of individuals identified as having 

SCD or conceptually equivalent conditions who were absent of objective impairment as per 
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standardized test data [15]. It should be noted that, since this is the first systematic review of SCD 

conversion risk factors undertaken since the establishment of the SCD-Initiative criteria [15], the 

exact classification of participants in some prior studies may be uncertain. As the construct of SCD 

is categorical [15], studies that addressed complaints as a continuous variable were excluded. The 

specific terminology used in each included study is summarized in Table 1. In addition to SCD-

related criteria, eligible studies were also required to include information pertaining to either the 

incidence of APOE ε4 genotype among those with SCD relative to other groups, or the impact of 

APOE ε4 status on symptoms and/or outcomes for those with SCD. The age of included study 

samples was limited to 55 years and older. The lower threshold of 55 years was selected to account 

for the approximate 15-year timeframe to AD conversion that has been previously discussed [41] 

and to align with evidence that APOE ε4 confers greatest risk of cognitive decline beginning at 

approximately age 55 years [42,43]. Studies with a lower minimum age were included if they 

provided age-stratified data with a distinct 55+ age group. No restrictions were placed on sample 

type, though this was accounted for (Table 2). Given the fledgling state of the field, it was 

considered both unnecessary and unduly limiting to place restrictions on year of publication. 

Search Strategy 

PubMed and EBSCOhost databases, including Cochrane Central Register of Controlled 

Trials, Medline with Full Text, CINAHL Complete, and PsycINFO databases were searched using 

a combination of relevant keywords agreed upon by the authors (see appendix A for search terms 

in full). The search protocol was executed separately on the same day (April 29, 2018) by each of 

the authors to promote reliability. Following an initial screen to exclude ineligible articles and 

duplicates, the suitability of each article was independently adjudicated by two of the authors (two 

of JIA, CMS, JRG). Where there was disagreement between the initial raters, the third author’s 

rating determined whether a given study was included.  
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Outcome Measures  

 Firstly, this review sought to provide information regarding the degree to which those 

individuals with SCD carry the APOE ε4 genotype relative to those without SCD. A statistical 

analysis was performed to determine the prevalence of APOE ε4 in SCD samples relative to healthy 

controls and objectively impaired samples across studies. Statistical analysis of the impact of SCD 

classification method (e.g., self-report vs. informant report, questionnaire vs. single question) was 

not performed as there was insufficient power to perform any meaningful analysis between cohorts. 

An additional outcome of interest was the extent to which those with SCD and the APOE ε4 

genotype are at greater risk for later AD.  

Data Analysis and Synthesis 

For each study, the term/construct of interest (e.g., SCD, subjective memory impairment, 

subjective cognitive complaints), mean sample age and composition, and sample type are provided 

alongside ratings of methodological strength. Results across studies are discussed in terms of 

consistencies and inconsistencies within the sample of included studies, as well as in relation to the 

literature at large. Analysis of the prevalence of APOE ε4 across diagnostic categories (e.g., SCD, 

MCI, AD) was calculated using IBM SPSS Statistics software version 22. 

Results 

Systematic Review 

The initial search supplied 461 articles (CINAHL Complete 81; Cochrane Central Register 

of Controlled Trials 28; MEDLINE with Full Text 172; PsycINFO 119; PubMed 61). Following 

manual removal of duplicates and ostensibly irrelevant entries (e.g., those that controlled for APOE 

genotype, reviews and other secondary sources), an initial sample of 115 articles was identified for 

more in-depth review and vetting. Each of these articles was assigned to two authors (two of JIA, 

CMS, or JRG) who independently evaluated each entry for its suitability based on demographic 



Multimodal risk profiles for pathological cognitive decline 

 

 

35 

criteria and relevance to the topic of interest. Where there was disagreement between the initial 

raters (n = 12 articles), the third author evaluated the discrepancy and made the final decision. The 

majority of exclusions were due to an undefined SCD group (e.g., lack of discrimination between 

those with SCD and MCI; 38 articles) or violation of the 55 years or older criteria (31 articles). 

This process is summarized in Figure 1. A list of the articles excluded from this review is provided 

in the supplementary materials. A sample of 36 articles published between 2001 and 2018 were 

included in the final review.  

Study Design and Sample Type 

With few exceptions, the included studies concentrated on elucidating cross-sectional 

relationships between APOE status and SCD. Though valuable, this cross-sectional focus 

introduces interpretive complications. Since the essential value of APOE ε4 as a biomarker is its 

predictive value for future pathological cognitive decline, longitudinal designs may provide more 

directly relevant information. Further, given the heterogeneity in SCD sample definition and 

eligibility criteria across studies (Table 1; Table S1 in Supplemental Materials), it is likely that 

persons with SCD data represent a more diverse range of clinical presentations and etiologies than 

other defined clinical groups (i.e., MCI, AD). This asymmetric variability is likely to impact cross-

sectional between-group findings more than longitudinal within-group results. With this in mind, 

cross-sectional and longitudinal findings have been presented separately where applicable in the 

sections below.  

An additional caveat relates to sample type. There is evidence to suggest that individuals 

recruited from memory clinics and other medical settings may differ in important ways from those 

recruited from the community. For instance, individuals presenting to clinics may experience a 

greater degree of distress related to SCD than those who do not. Indeed, Perrotin et al. demonstrated 

that subclinical depressive symptoms and hippocampal atrophy are specifically associated with 
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medically help seeking among those with SCD [44]. Conversely, there is concern that samples 

derived from memory clinics or other specialized settings may misrepresent the full scope of SCD-

related symptoms (e.g., memory clinics may preferentially assess and report memory symptoms). 

There was an insufficient number of community/clinical studies to divide the results in any 

meaningful way by sample type; however, sample type has been clarified as necessary throughout 

the following sections. 

Prevalence of APOE ε4 in SCD 

Of the 36 articles in the systematic review, 27 provided clear data regarding the prevalence 

of APOE ε4 in their respective SCD samples compared to other identified groups (e.g., healthy 

controls, MCI). Twenty-six articles provided comparison data for healthy control samples, while 

15 provided comparison data for MCI samples and 7 provided comparison data for 

diagnosed/probable AD. A Freeman-Tukey arcsine transformation was applied to the APOE ε4-

positive frequency values provided by each study [45]. A univariate ANOVA was conducted to 

determine whether there was a significant difference in the prevalence of the APOE ε4 allele among 

individuals with SCD relative to healthy controls and samples with objective cognitive impairment 

(i.e., MCI and diagnosed/probable AD). Sample type (i.e., community vs. clinic) was included as 

a covariate and the analysis was weighted according to sample size per diagnostic group per study 

(i.e., HC, SCD, MCI, AD). There was a significant main effect of diagnosis on APOE ε4 allele 

frequency (F = 23.06, p < .001, partial 2 = .52). Post-hoc pairwise comparisons indicated no 

significant difference in APOE ε4 frequency between SCD (M = 28.60%) and healthy controls (M 

= 24.48%; p = .29), but significantly lower APOE ε4 frequency in SCD relative to MCI (M = 

46.98%, p = .001) and diagnosed or probable AD (M = 78.44%, p < .001). Comparing the mean 

frequency of APOE ε4 across groups, the proportional representation of APOE ε4 carrier status 
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increased with degree of objective impairment (i.e., healthy controls/SCD < MCI < AD). Sample 

type did not have a significant main effect on the prevalence of APOE ε4 (F = 3.17, p = .08). 

Neurobiological Changes 

Cross-sectional results. Four studies (n = 3 clinic; n = 1 mixed sample) undertook cross-

sectional investigations of potential neurobiological differences in APOE ε4-carrying individuals 

with SCD relative to other groups. Striepens and coworkers’ manual tracing protocol found that 

APOE ε4-positive individuals with SCD had significantly smaller left hippocampi (p = .03) [46] 

than healthy controls. Lee et al.’s [47] voxel-based morphometry approach, on the other hand, 

indicated that APOE ε4-positive individuals with SCD were found to have significantly more gray 

matter atrophy in the inferior temporal gyrus, inferior parietal lobe, anterior cingulum, middle 

frontal gyrus, and precentral gyrus (p < .001) compared to non-carriers with SCD. In addition to 

deterioration in cortical gray matter, there is some evidence that APOE ε4-positive individuals with 

SCD may experience loss of white matter integrity as well. Lee and coworkers [47] found 

significantly lower fractional anisotropy (a DTI marker for white matter disruption; p < .05) in the 

anterior corona radiata and the splenium of the corpus callosum among APOE ε4 carriers with 

SCD. This pattern of white matter disruption was reported to simulate AD-type pathology in quality 

if not quantity. In contrast, neither SCD [48] nor APOE status were found to be linked to the 

presence of white matter hyperintensities among clinical or mixed clinical/community samples 

[47,49].  

Longitudinal results. The two community-based longitudinal studies of neurobiological 

change included in this review provided mixed results. Stewart and coworkers [50] found that the 

presence of SCD was linked to significant decreases in hippocampal volume (p = .005) relative to 

healthy controls. At four-year follow up, those with memory complaints showed a significant 

volume change in cerebrospinal fluid (CSF; (p = .002), subcortical white matter (p = .022), the 
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hippocampi (p < .012), and gray matter (p < .001). Likewise, Cherbuin and team [51] found that 

individuals with newly developed SCD in the approximate four-year span between time 1 and time 

2 testing exhibited significantly smaller right hippocampal volumes and a significantly greater 

degree of bilateral hippocampal atrophy relative to healthy controls. Those with chronic SCD 

experienced greater right hippocampal atrophy than those with newly developed SCD and healthy 

controls. Despite general consensus regarding the conferred risk of SCD status, however, there was 

a marked discrepancy between the studies regarding the role of APOE ε4 status. Where Stewart 

and colleagues [50] found that the association between SCD and the aforementioned 

neurobiological changes was significantly stronger among APOE ε4 carriers, Cherbuin and 

coworkers found no such relationship [51].  

Amyloid Burden 

Six cross-sectional studies (n = 1 clinic; n = 5 mixed, community sample) directly addressed 

the interaction between APOE ε4 and amyloid burden in persons with SCD. Several suggest that 

SCD and APOE ε4 genotype confer independent and additive risk of amyloid deposition, a key 

characteristic of Alzheimer’s-type pathology. An imaging study by Risacher and colleagues [52] 

found that individuals presenting to clinic with APOE ε4 and SCD together exhibited more amyloid 

deposition in bilateral cingulate, frontal, temporal, and parietal lobar regions than those with SCD 

but no APOE ε4. In fact, along with APOE ε4-positive individuals with early MCI, APOE ε4-

positive individuals with SCD had greater amyloid deposition in all regions of interest compared 

to APOE ε4-negative individuals. Inversely, several community studies have found that individuals 

with SCD and verified high amyloid burden were significantly more likely to carry the APOE ε4 

allele [53–55]. The additive risk of SCD and APOE ε4 genotype on amyloid burden has also been 

borne out by a post-mortem autopsy study that found APOE ε4 carriers with reported SCD at the 

time of death exhibited significantly greater amyloid deposition (p = .003) [56]. Despite this body 
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of evidence, the relationship between SCD, APOE ε4, and amyloid burden may not be equilateral. 

Zwan and colleagues [57] identified APOE ε4 (p < .05) and SCD (p < .05) as independent risk 

factors for increased amyloid burden among a community sample; however, further investigation 

indicated that the presence of SCD conferred increased risk exclusively in APOE ε4 carriers (p = 

.002). Rowe and coworkers [58] found a similar interaction (p < .001) in their community sample. 

In both cases, the relationship between SCD and amyloid burden was mediated by APOE ε4-

positive status. With regard to amyloid burden, there was no clear difference between the findings 

of studies using community or clinical samples. 

Conversion to Objective Impairment and/or Dementia 

Given that meaningful assessment of dementia conversion requires monitoring over time 

and follow up at multiple time points, the following section exclusively features data from 

longitudinal investigations. Both Hong et al. [59] and Jessen et al. [60] have found APOE ε4 status 

to be among the strongest predictors for conversion from SCD to an objectively cognitively 

impaired state among individuals presenting to clinics (p < .02 and p <.001, respectively). Dik and 

coworkers’ community study [8] supports this contention and provides additional evidence of an 

interaction effect between APOE ε4 status and SCD. They found that, relative to APOE ε4-negative 

healthy controls, MMSE scores for APOE ε4-negative individuals with SCD and APOE ε4-positive 

controls declined significantly more over six years (1.2 points vs. 0.8 points and 1.4 points vs. 0.8 

points, respectively). Moreover, APOE ε4 carriers with SCD showed additive risk beyond that 

represented by either SCD or APOE ε4 alone (decrease of 1.7 points vs. 0.8 points). Supporting 

this interaction, Kryscio and colleagues’ [56] post-mortem examination of dementia course and 

survivorship among community-dwelling older adults found that, once individuals developed SCD, 

APOE ε4 conferred a 2.2x greater risk of developing some degree of objective cognitive 

impairment before death. Moreover, while non-converting “complainers” spent M = 9.9 years with 
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SCD before death, this time was reduced to M = 5.9 years in those with APOE ε4. It was not clear, 

however, whether this was due to a later onset of SCD among APOE ε4 carriers or earlier mortality 

due to neurocognitive pathology or other causes. Dubois et al. [55] elaborate on this interaction 

further. In their large sample of community-dwelling and medical help seeking individuals with 

SCD, APOE ε4-positive genotype increased the risk of conversion to AD only in the context of 

high amyloid burden. Specifically, the presence of APOE ε4 increased the risk of conversion to 

AD from 0.78% per year among non-carriers to 3.24% per year among carriers. The specific risk 

posed by APOE ε4 in the context of amyloid burden may help to explain the unequal risk of 

conversion posed by APOE ε4 across diagnostic groups (e.g., SCD, MCI, AD).  

Discussion 

The goals of this review were to a) determine whether APOE ε4 genotype occurred more 

frequently in individuals with SCD relative to other groups, b) to explore whether the occurrence 

of APOE ε4 in individuals with SCD increased their risk of later conversion to AD, and c) to 

present evidence of other sequelae or outcomes related to the co-occurrence of APOE ε4 genotype 

and SCD. Rather than merely consolidating and clarifying the data, the findings of this review 

highlight the complexity of the relationship between SCD, APOE ε4, and AD. As our knowledge 

of the mechanisms underlying pathological cognitive decline are yet inchoate, the mixed results of 

this review may not be entirely unexpected. Less expected may be that there were no clear 

systematic differences between studies using clinical or community samples, or those conducted 

cross-sectionally versus longitudinally, as might have been expected [44]. 

With regard to our initial objective, a univariate ANOVA was conducted to compare APOE 

ε4-positive prevalence across 25 studies that provided explicit frequency data. The frequency of 

APOE ε4 among healthy control groups in this review (M = 24.48%) was comparable to APOE ε4 

prevalence rates reported elsewhere in similar ethno-geographic groups [36,61,62], suggesting that 



Multimodal risk profiles for pathological cognitive decline 

 

 

41 

the samples used in this review were likely ecologically representative. There was no significant 

difference in the prevalence of APOE ε4 between healthy controls and those with SCD (M = 

28.60%). In contrast, APOE ε4 frequency was significantly higher in cognitively impaired samples 

(i.e., MCI, diagnosed or probable AD) than those with SCD [63]. These results suggest that APOE 

ε4 may not be directly related to the development of SCD in healthy individuals, but that those 

predisposed to objective cognitive impairment are significantly more likely to carry an APOE ε4 

allele. By extension, this may also suggest that those APOE ε4-carriers with SCD are more likely 

to decline than their non-carrier counterparts; however, without clear evidence of SCD prior to 

objective decline among MCI and AD samples, this conclusion is precarious at best. 

The comparable APOE ε4 frequency between SCD and healthy control samples is 

consistent with previous evidence that SCD is more strongly related to older age [8], current or 

historical depression [8,64–66], anxiety [44,67], and/or other personality factors [66,68] than 

APOE ε4 status. Nevertheless, there may be reason to call the validity of this null effect into 

question. The increased frequency of APOE ε4 among those with MCI and AD relative to SCD 

and healthy controls may reflect systematic differences between clinical and community samples 

more than “true” differences in APOE ε4 frequency. In the current review, MCI and AD 

participants were far more likely to be sampled from memory clinics and university hospitals than 

were those with SCD or healthy controls. As such, these objectively impaired groups may 

disproportionately represent those with “pure” pathology (e.g., with few comorbid health 

concerns), as well as greater distress, education, and access to care. In addition, it is likely that 

there is substantially greater variability within SCD samples than other groups. Due to historically 

shifting criteria and terminology, the studies included in this review used a variety of operational 

definitions to identify SCD and SCD-equivalent groups. Moreover, the common categorization 

schemes used (e.g., asking whether individuals are concerned about their cognitive changes) tend 
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to be poor at differentiating individuals with normative or anxious concerns from those with 

prodromal AD. Although Jessen et al.’s SCD-Plus guidelines [15] were explicitly developed for 

this purpose, few of the included studies used these criteria to define their SCD samples, not 

unexpected, given the recency of these criteria. Finally, unlike AD or even MCI, SCD does not 

imply a single underlying etiology, and in fact could be due to multiple etiologies. As such, it is 

possible that the consequent heterogeneity in SCD and SCD-equivalent samples may contribute to 

a dilution of significant differences in APOE status between SCD and healthy control samples. 

This latter interpretation may be supported by pathophysiological evidence that, relative to 

healthy controls, those with SCD incur significantly greater risk of cognitive decline when APOE 

ε4 is present. Cross-sectional studies generally found that the presence of at least one APOE ε4 

allele was associated with a greater degree of AD-consistent pathology in individuals with SCD, 

including increased amyloid deposition [52,56–58], possibly greater cortical atrophy [46,47,50], 

and potential white matter disruption [47]. However, it is difficult to know what such cross-

sectional evidence may mean for a degenerative condition like SCD/prodromal AD. On the one 

hand, single time point designs remain vulnerable to the diluting effects of SCD group 

heterogeneity so any evidence of significant differences between healthy controls and SCD samples 

may be expected to be even greater than indicated. On the other hand, whether individuals with 

cognitive complaints are presenting with normative age-related behavior, exhibiting symptoms of 

depression and/or anxiety, or suffering from objective-impairment-heralding SCD may not become 

clear for a decade or more [41], calling the validity of these results into question.  Thus, longitudinal 

evidence may be more convincing. There was general consensus between the longitudinal studies 

reviewed that SCD status and APOE ε4-positive genotype not only increase the risk of developing 

objective cognitive impairment as individual risk factors, but that they present exponentially 

greater risk when combined [8,56,59].  
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Taken together, the evidence garnered by the reviewed studies clearly identify APOE ε4 as 

a risk factor – with one important caveat: APOE ε4 may increase the risk of developing MCI, but 

may not confer any direct risk of developing AD. Brainerd and colleagues agree that APOE ε4 

increases the risk of initial conversion from unimpaired to MCI; however, they argue that any 

apparent increases in AD risk are a redundancy due to a high proportion of MCI conversions per 

se [33]. This is echoed by others who argue that APOE ε4 status adds little predictive power above 

and beyond standardized testing once individuals are objectively impaired as, at that point, APOE 

ε4 status and impaired test performance explain overlapping variance [69,70]. Thus, it is clear that 

APOE ε4 is a strong predictor of cognitive decline in those with SCD, however, it may represent a 

more general risk of conversion to a cognitively impaired state than to AD per se; as AD remains 

the most common form of dementia, APOE ε4 may still pose a probabilistic risk of developing AD 

for those with SCD but may be better conceptualized as a general risk factor for MCI and its various 

outcomes. This finding is consistent with the rationale of Jack et al.’s decision to exclude APOE 

ε4 genotype as a diagnostic criterion in the most recent NIA-AA research framework for AD [22]. 

According to this framework, reliable AD diagnosis is argued to rely solely on biomarker profile. 

These biomarkers include A and tau but, notably, exclude APOE ε4 genotype as it was neither 

necessary for the development of AD nor indicative of any specific stage of AD pathology [22]. 

It is important to note that, while the results of this review found APOE ε4 to be a robust 

risk biomarker for cognitive decline in those with SCD, APOE ε4-positive genotype is not 

deterministic and should not be expected to supplant other known dementia risk factors that confer 

orthogonal risk (such as vascular disease). For example, several studies have found that poor 

performance on standardized tests of memory are more predictive of conversion from SCD to MCI 

than the number of complaints or anxious/depressive symptomology, even when APOE ε4 was 
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accounted for [71,72].  Others have found a constellation of objective memory decline, cognitive 

concern, and consistent SCD-related complaints over time to predict conversion to AD 

significantly better than APOE ε4 alone [73]. Aside from the additional sources of MCI/AD risk, 

protective factors are also likely to moderate the impact of APOE ε4 genetic risk. Education of at 

least eight years early in life has been found to be protective against later-life cognitive decline, 

with additional education being increasingly protective due to secondary outcomes (e.g., increased 

income) [72]. Related, educational achievement is known to correspond to cognitive reserve which 

itself has been found to delay the advent of objective cognitive symptoms in those with SCD, if 

not slow the pathological process once it is underway [74]. It is possible that, whatever pathology-

hastening or -predisposing effect APOE ε4 may have is partially mitigated by these protective 

factors.  

Clinical Implications 

In light of this evidence, the insensitivity of standardized tests to the earliest potential signs 

of decline, and the currently ambiguous clinical picture presented by SCD, APOE ε4 testing may 

appear ripe for wide-scale adoption as a clinical screening tool. It is granted that APOE ε4 testing 

offers a non-invasive, low-cost, and effective complementary means [38] to identify complainants 

who may have prodromal AD [15]. However, given the mounting evidence linking AD with 

cardiovascular risk factors [75–78] and the significantly greater power of APOE ε4 to predict 

unspecific MCI than AD [33], APOE ε4 may be more likely to represent a general risk factor for 

pathological cognitive decline than genetic predisposition for AD specifically. Nevertheless, 

positive APOE ε4 screening may still serve to identify those most likely to benefit from lifestyle 

interventions (e.g., Mediterranean diet, aerobic exercise), as these methods have been shown to 

benefit individuals with MCI/dementia equally regardless of etiology [79–81].  
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Aside from diagnostic and treatment considerations, the non-specific nature of APOE ε4-

related risk may introduce novel ethical considerations as well. For example, disseminating APOE 

ε4 status and its associated potential for risk may be particularly fraught as laypersons may be more 

inclined to perceive genotype as deterministic of future outcomes. If inadequately addressed, this 

fundamental misunderstanding is liable to cause a high degree of undue distress and, in extreme 

situations, may endanger individuals’ current functioning. As such, employing genetic testing 

within a medical context may behoove a greater degree of clinical competency and/or specialized 

training [82]. A more novel consideration may be the impact of direct-to-consumer genetic testing 

on SCD. Given the recent proliferation of personal DNA testing kits, individuals with SCD may 

now readily access genetic information that is particularly prone to over-interpretation and 

misconstrual without the mitigating influence of medical insight. It is plausible that individuals 

with SCD may not only be more motivated to seek genetic testing to corroborate the veracity of 

their concerns, but that they may preferentially attend to information that reinforces their greatest 

fears. Conversely, at-home genetic testing may also influence the incidence of SCD. Although 

genetic testing is often pursued for medical purposes, a growing number of people may engage in 

genetic testing for more benign purposes, such as exploring ancestry and casual interest. In light of 

the growing public awareness of Alzheimer’s disease and its various genetic risk factors, it is 

possible that incidental findings of APOE ε4-positive genotype may incline individuals otherwise 

unconcerned about their cognitive status toward hypervigilance for cognitive slips and increased 

anxiety in their event. As a comprehensive exploration of the full scope of ethical considerations 

and implications of genotype testing and disclosure is beyond the scope of the current review, the 

reader is directed to excellent articles by Schicktanz et al. [83], Green et al. [84], and Hawkins and 

Ho [85] for further discussion of these topics. 

Limitations 
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Given the relatively recent emergence of Jessen and coworkers’ inclusive SCD criteria [15] 

and the degree of heterogeneity between SCD conceptualizations, samples, and measurement 

approaches represented in the sample of included studies, there may be some concerns regarding 

the equivalence of the included studies’ SCD samples. Firstly, this review’s final sample of studies 

addressed a wide range of SCD-equivalent terms/conditions ranging from the generic (e.g., 

cognitive complaints) to the domain-specific (e.g., subjective memory impairment). Although care 

was taken to ensure that current SCD criteria were met by each of these studies, the scope of 

subjective complaints differed depending on whether studies focused exclusively on experienced 

memory issues or cognitive changes at large. As an extension of this definitional difficulty, there 

was considerable diversity in how various studies measured and characterized concerns. Where 

some researchers asked a single closed-ended question regarding the presence of concerns (e.g., 

Rowe et al. [58]), others asked several (e.g., Jorm et al. [86]) or used standardized questionnaires 

(e.g., Stewart et al. [65]). Further, some investigators discriminated between concerns and 

complaints (e.g., Jessen et al., [60]), whereas many did not. Although these differences in 

conceptualization and characterization are likely to have introduced variance, the degree of 

convergence between the various study findings suggest that the included samples were generally 

conceptually equivalent. Similarly, there was considerable variation regarding the source of SCD 

reports. While the majority of reviewed studies relied  purely on self-reported complaints/concerns 

to classify SCD, few based their determination on family/informant reports wholly or in part (e.g., 

Dik et al., [8]). Though seemingly counterintuitive, there may be merit to the inclusion of these 

disparate sources of information. While individuals with SCD may provide insight into their 

subjective distress and internal experience, SCD-informants may be privy to unique information 

regarding functional outcomes and variability in performance [19]. Given the demonstrated utility 

of both these sources for predicting future pathology, the variable use of one or both to classify 
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SCD may be a moot issue. Echoing these sentiments, current SCD-Plus criteria [15] equates self- 

and informant reports decline and accepts either as a valid criterion for high-risk SCD 

classification. 

Future Directions 

Several recommendations for future study emerged from this review. Firstly, there was 

heterogeneity in the terminology and classification schemes used across SCD studies. Although a 

number of the included studies were conducted before the establishment of the SCD-Plus criteria 

[15], many were not. While it is granted that the SCD-Plus criteria require further refinement, it is 

the most robust metric of SCD-conversion risk currently available. Continued use of idiosyncratic 

criteria and measures to classify SCD adds variance to our joint understanding of SCD risk, 

trajectory, and characteristic features. For this reason, it is recommended that future studies 

strongly consider adopting the SCD-Plus criteria as an ersatz “gold standard method” to classify 

their respective SCD samples. Secondly, though a more standardized categorization of SCD would 

lend more credence to cross-sectional findings, the longer-term and potentially degenerative nature 

of SCD implores further longitudinal investigation. At this time, few studies have been dedicated 

to exploring cognitive change, structural change, mood, or self-perceptions over the course of 

decline from SCD. A greater understanding of these longitudinal aspects may help establish a 

greater clinical recognition of SCD and a greater awareness of whether individuals are declining, 

what a typical degenerative trajectory may look like, and where in the trajectory they may fall. 

Thirdly, there has been considerable concern regarding potentially confounding effects of sample 

type (i.e., community vs. clinic). Although the current study did not find a significant effect of 

sample type on APOE ε4 frequency, AD samples may be uniquely difficult to access in the 

community. Given evidence that APOE ε4 may uniquely confer risk for conversion to MCI (and 

not AD directly), it is recommended that more work focus specifically on understanding this 
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relationship. Doing so may not only preclude the need for AD samples and the potential 

interference of sample type but may also serve to focus the scope of current research efforts on the 

active link between APOE ε4, SCD, and cognitive decline. Finally, the majority of longitudinal 

evidence regarding the effects of SCD and APOE ε4 on AD conversion was derived from 

community-based samples. Although this arguably provides more representative data regarding the 

influence of SCD and APOE ε4 generally, given the potential application of this literature to 

clinical contexts, community-based studies may provide limited insight into the characteristics of 

those presenting to general or specialized clinics. Therefore, further longitudinal exploration of 

SCD-APOE ε4 interactions in medical help-seeking individuals (i.e., clinical samples) is merited. 

Conclusion 

In conclusion, this review found that APOE ε4 was no more likely to occur in the SCD or 

SCD-equivalent samples used versus healthy controls without cognitive concerns, but that APOE 

ε4 carriers were more likely to develop objective cognitive impairment. Specifically, having an 

APOE ε4 allele did not predispose individuals to develop SCD but it did confer additional risk of 

increased amyloid deposition, non-normative cortical atrophy, and eventual pathological cognitive 

decline in those who already reported cognitive concerns. As encouraging as these results may be, 

however, the exact role played by APOE ε4 in the development of AD or other objective cognitive 

impairment continues to be unclear due to a lack of convergent evidence and considerable sample 

heterogeneity. Consequently, further investigation is warranted before APOE ε4 genetic testing 

can be recommended for wide-scale clinical adoption as a viable diagnostic/screening tool for 

pathological cognitive decline. 
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Tables 

Table 1.1: Summary of included studies (in order of publication date) 

 

 

Study 

 

 

SCD-Equivalent Classification 

 

 

SCD n 

 

SCD Mean Age 

(SD) 

 

SCD % 

APOE-ε4 

 

 

Sample Type 

 

 

Dik et al., 2001 [8] 

 

Memory complaints 

 

298 

 

72.8 (6.7) 

 

26.8% 

 

Community 

 

Stewart et al., 2001[65] 

 

Subjective memory impairment (SMI) 

 

56 

 

Range: 55-75a 

 

32.0%a 

 

Clinic 

 

Maruyama et al., 2004 [87] 

 

Memory complaints 

 

15b 

 

71.9 (4.1)b 

 

10.7%b 

 

Clinic 

 

Lautenschlager et al., 2005 [88] 

 

Subjective memory complaints (SMC) 

 

121 

 

74.7 (4.3) 

 

19.8% 

 

Community 

 

Jessen et al., 2007 [64] 

 

Subjective memory impairment (SMI) 

 

1,093 

 

80.1 (3.5) 

 

20.3% 

 

Community 

 

Chételat et al., 2010 [53] 

 

Subjective cognitive impairment (SCI) 

 

49a 

 

74.4 (6.8)b 

 

26.5%b 

 

Community 

 

Rowe et al., 2010 [58] 

 

Subjective memory complaints (SMC) 

 

96 

 

71.2 (7.4) 

 

38.0% 

 

Community 

 

Striepens et al., 2010 [89] 

 

 

Subjective memory impairment (SMI) 

 

21 

 

66.3 (6.2) 

 

31.3% 

 

Clinic 

Watfa et al., 2010 [49] 

 

Subjective memory complaints (SMC) 369 70.0 (6.0) Undisclosed  Mixed 

Bartley et al., 2011 [48] Subjective memory complaints (SMC) 

- Worriers 

- Non-worriers 

52 

31 

21 

Range: 55-85c 28.9 Community 

 

Fortea at al., 2011 [90] 

 

Subjective memory complaints (SMC) 

 

16 

 

69.7 (7.1) 

 

20.0% 

 

Clinic 

 
a Data for total sample where SCD-specific data was not available 
b Data for SCD at follow up only (regardless of baseline status or n) 

c Data for total pooled SCD sample  
d Data represents a purposefully matched sample of APOE+ to APOE- 
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Table 1 Continued 

 

 

Study 

 

 

SCD-Equivalent Classification 

 

 

SCD n 

 

SCD Mean Age 

(SD) 

 

SCD % 

APOE-ε4 

 

 

Sample Type 

 

 

Norberg et al., 2011 [91] 

 

Subjective cognitive impairment (SCI) 

 

130 

 

67.1 (7.4) 

 

36.9% 

 

Clinic 

 

Stewart et al., 2011 [50] 

 

Subjective memory impairment (SMI) 

 

347 

 

72.0 (4.0)b 

 

21.9%b 

 

Community 

 

Striepens et al., 2011 [46] 

 

Subjective memory impairment (SMI) 

 

40 

 

67.2 (6.6) 

 

27.5% 

 

Clinic 

 

Smith et al., 2012 [92] 

 

Memory complaints 

- Converters 

- Non-converters 

 

53 

16 

37 

 

76.2 (4.4) 

76.7 (5.1) 

75.9 (4.1) 

 

26.0% 

44.0% 

19.0% 

 

Clinic 

 

Verdile et al., 2012 [63] 

 

Subjective memory complaints (SMC) 

 

150 

 

71.1 (7.0) 

 

23.3% 

 

Community 

 

Peavy et al., 2013 [93] 

 

Subjective memory complaints (SMC) 

 

39 

 

78.5 (5.4) 

 

Undisclosed 

 

Clinic 

 

Jessen et al., 2014 [60] 

 

Subjective memory impairment (SMI) 

- With concerns 

- Without concerns 

 

1061 

261 

800 

 

79.8 (3.5) 

79.6 (3.4) 

79.8 (3.5) 

 

19.8% 

20.7% 

18.8% 

 

Clinic 

 

Kryscio et al., 2014 [56] 

 

Subjective memory complaints (SMC) 

 

531a 

 

73.2 (7.4)a 

 

30.3%a 

 

Community 

 

Mattsson et al., 2014 [54] 

 

Subjective memory complaints (SMC) 

 

68 

 

72.0 (6.0) 

 

30.0% 

 

Community 

 

Cherbuin et al., 2015 [51] 

 

Subjective memory decline (SMD) 

 

126 

 

62.4 (1.5)b 

 

19.6%b 

 

Community 

 

Hall et al., 2015 [94] 

 

 

Subjective cognitive impairment (SCI) 

 

231 

 

67.9 (7.7) 

 

40.0% 

 

Clinic 

a Data for total sample where SCD-specific data was not available 
b Data for SCD at follow up only (regardless of baseline status or n) 

c Data for total pooled SCD sample  
d Data represents a purposefully matched sample of APOE+ to APOE- 
 

 



Multimodal risk profiles for pathological cognitive decline 

 

 

68 

Table 1 Continued 

 

 

Study 

 

 

 

SCD-Equivalent Classification 

 

 

SCD n 

 

SCD Mean Age 

(SD) 

 

SCD % 

APOE-ε4 

 

 

Sample Type 

 

 

Hong et al., 2015 [59] 

 

Subjective memory impairment (SMI) 

 

129c 

 

67.15 (7.8)c 

 

29.5%c 

 

Clinic 

 

Krell-Roesch et al., 2015 [95] 

 

Subjective cognitive impairment (SCI) 

 

56 

 

Range: 70-91a  

 

51.0%a 

 

Community 

 

Lee et al., 2015 [47] 

 

Subjective memory impairment (SMI) 

 

26 

 

66.3 (7.1) 

 

50.0%c 

 

Clinic 

 

Risacher et al., 2015 [52] 

 

Subjective memory concerns (SMC) 

 

104 

 

71.4 (5.5) 

 

31.27% 

 

Clinic 

 

Snitz et al., 2015 [68] 

 

Subjective cognitive decline (SCD) 

 

14 

 

68.1 (4.0) 

 

30.8% 

 

Clinic 

 

Albers et al., 2016 [96] 

 

Subjective cognitive concerns (SCC) 

 

74 

 

77.0 (0.9) 

 

23.0% 

 

Clinic 

 

Fernández-Blázquez et al., 2016 

[71] 

 

Subjective cognitive decline (SCD) 

- SCD 

- SCD-Plus 

 

423 

370 

53 

 

73.8 (3.6) 

74.2 (3.8) 

73.3 (3.4) 

 

18.4% 

16.7% 

29.4% 

 

Community 

 

Sierra-Rio et al., 2016 [97] 

 

Subjective cognitive decline (SCD) 

 

55 

 

66.7 (7.3) 

 

25.5% 

 

Clinic 

 

Voevodskaya et al., 2016 [98] 

 

Subjective cognitive decline (SCD) 

 

49 

 

70.7 (5.7) 

 

71.0% 

 

Clinic 

 

Zwan et al., 2016 [57] 

 

Subjective memory complaints (SMC) 

 

168 

 

73.0 (7)a 

 

34.0%a 

 

Community 

 

Bridel et al., 2017 [99] 

 

Subjective memory complaints (SMC) 

 

20 

 

60.3 (2.7) 

 

50.0% 

 

Clinic 

 

Pařízková et al., 2017 [100] 

 

Subjective cognitive decline (SCD) 

 

46 

 

69.1 (6.4) 

 

14.0% 

 

Clinic 

 
a Data for total sample where SCD-specific data was not available 
b Data for SCD at follow up only (regardless of baseline status or n) 

c Data for total pooled SCD sample  
d Data represents a purposefully matched sample of APOE+ to APOE- 
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Table 1 Continued 

 

 

Study 

 

 

 

SCD-Equivalent Classification 

 

 

SCD n 

 

SCD Mean Age 

(SD) 

 

SCD % 

APOE-ε4 

 

 

Sample Type 

 

 

Dubois et al., 2018 [55] 

 

Subjective memory complaints 

 

318 

 

76.0 (3.5) 

 

20.0% 

 

Mixed 

 

Wirth et al., 2018 [101] 

 

 

Subjective cognitive decline (SCD) 

 

16 

 

68.9 (7.3 

 

19.0% 

 

Clinic 

a Data for total sample where SCD-specific data was not available 
b Data for SCD at follow up only (regardless of baseline status or n) 

c Data for total pooled SCD sample  
d Data represents a purposefully matched sample of APOE+ to APOE- 
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Figures 

Figure 1.1: Search protocol 
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Appendix A: Search Protocol 

Boolean Search Term 

(“subjective cognitive*” OR “subjective memory*” OR “cognitive complain*” OR “cognitive  

concern*” OR “memory complain*”) AND (“APOE*” OR “apolipo*” OR “genetic” OR  

“genotype”) 

Delimiters by Database 

CINAHL Complete. English language; Publication Type: “Journal Article”, 

“Randomized Controlled Trial”, “Research”. 

 Cochrane Central Register of Controlled Trials. Language: “English”. 

 MEDLINE. English; Human; Age Related: “Middle Aged: 45-64 years”, “Middle Aged 

+ Aged: 45 + years”, “Aged: 65 + years”, “Aged, 80 and over”; Publication Type: “Clinical 

Trial”, “Clinical Trial, Phase I”, “Clinical Trial, Phase II”, “Clinical Trial, Phase III”, “Clinical 

Trial, Phase IV”, “Controlled Clinical Trial”, “Journal Article”, “Randomized Controlled Trial”. 

 PsycINFO. English; Publication Type: “Peer Reviewed Journal”; Document Type: 

“Journal Article”; Population Group: “Human”; Age Groups: “Middle Age (40-64 yrs)”, “Aged 

(65 yrs & older)”, “Very Old (85 yrs & older)”.  

 PubMED. Article types: “Clinical Study”, “Clinical Trial”, “Clinical Trial, Phase I”, 

“Clinical Trial, Phase II”, “Clinical Trial, Phase III”, “Clinical Trial Phase IV”, “Controlled  

Clinical Trial”, “Journal Article”, “Randomized Controlled Trial”; Text availability: “Full text”; 

Species: “Humans”; Ages: “Middle Aged: 45-64 years”, “Middle Aged + Aged: 45 + years”, 

“Aged: 65+ years”, “80 and over: 80+ years”. 
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Supplementary Materials: SCD Classification 

Table 1.S1: Classification schemes for SCD and SCD-equivalent samples 

 
 

Study 

 

 

SCD-Equivalent Classification 

 

SCD Classification Method 

 

Dik et al., 2001 [8] 

 

Memory complaints 

 

“Do you have problems with your memory?” = ‘Yes’ 

 

Stewart et al., 2001[65] 

 

Subjective memory impairment (SMI) 

 

Geriatric Mental State Schedule 4  

 

Maruyama et al., 2004 [87] 

 

Memory complaints 

 

Self- or family-reported memory complaints 

 

Lautenschlager et al., 2005 [88] 

 

Subjective memory complaints (SMC) 

 

“Do you have any difficulty with your memory?” = ‘Yes’ 

 

Jessen et al., 2007 [64] 

 

Subjective memory impairment (SMI) 

 

“Do you feel like your memory is becoming worse?” = ‘Yes, this worries 

me’ or ‘Yes, but this does not worry me’ 

Endorsed little to no impairment on questions derived from Subjective 

Memory Decline Scale 

 

Chételat et al., 2010 [53] 

 

Subjective cognitive impairment (SCI) 

 

“Do you have any difficulty with your memory?” = ‘Yes’ 

 

Rowe et al., 2010 [58] 

 

Subjective memory complaints (SMC) 

 

“Do you have any difficulty with your memory?” = ‘Yes’ 

 

Striepens et al., 2010 [89] 

 

 

Subjective memory impairment (SMI) 

 

Self- and informant-reported memory impairment  

Onset of SMI in last 10 years 

 

Watfa et al., 2010 [49] 

 

Subjective memory complaints (SMC) 

 

Revised French version (26-item) McNair Scale >15 

 

Bartley et al., 2011 [48] 

 

Subjective memory complaints (SMC) 

 

 

“Do you feel like your memory or thinking is becoming worse?” = ‘Yes 

and this worries me’ or ‘Yes, but this does not worry me’ 

 

Fortea at al., 2011 [90] 

 

Subjective memory complaints (SMC) 

 

Presented with subjective memory complaints 

 

Norberg et al., 2011 [91] 

 

 

Subjective cognitive impairment (SCI) 

 

Presented with memory concerns 

 



Multimodal risk profiles for pathological cognitive decline 

 

 

87 

Table S1 continued 

 
 

Study 

 

 

SCD-Equivalent Classification 

 

SCD Classification Method 

 

Stewart et al., 2011 [50] 

 

Subjective memory impairment (SMI) 

 

Question re: habitual forgetfulness during daily activities = ‘Yes’* 

Question re: difficulties remembering recent new information = ‘Yes’* 

 

Striepens et al., 2011 [46] 

 

Subjective memory impairment (SMI) 

 

Self- and informant-reported memory impairment 

Onset of SMI in last 10 years 

 

Smith et al., 2012 [92] 

 

Memory complaints 

 

Self-reported memory complaints at baseline 

 

Verdile et al., 2012 [63] 

 

Subjective memory complaints (SMC) 

 

“Do you have difficulties with your memory” = ‘Yes’** 

 

Peavy et al., 2013 [93] 

 

Subjective memory complaints (SMC) 

 

Question re: problems with memory representing a change from previous 

abilities = ‘Yes’ 

 

Jessen et al., 2014 [60] 

 

Subjective memory impairment (SMI) 

 

 

“Do you feel like your memory is becoming worse?” = ‘Yes, this worries 

me’ or ‘Yes, but this does not worry me’ 

 

Kryscio et al., 2014 [56] 

 

Subjective memory complaints (SMC) 

 

Self-reported SMC 

 

Mattsson et al., 2014 [54] 

 

Subjective memory complaints (SMC) 

 

Alzheimer’s Disease Assessment Scale – cognitive subscale  

 

Cherbuin et al., 2015 [51] 

 

Subjective memory decline (SMD) 

 

Do you feel you can remember things as well as you used to?” = ‘No’ 

 

Hall et al., 2015 [94] 

 

Subjective cognitive impairment (SCI) 

 

Self-reported cognitive complaints 

 
* Stewart R, Dufouil C, Godin O, Ritchie K, Maillard P, Delcroix N, Crivello F, Mazoyer B, Tzourio C (2008) Neuroimaging correlates of subjective memory deficits in a 

Community population. Neurology 70, 1601–1607. 

 

** Ellis KA, Bush AI, Darby D, De Fazio D, Foster J, Hudson P, Lautenschlager NT, Lenzo N, Martins RN, Maruff P, Masters C, Milner A, Pike K, Rowe C, Savage G, Szoeke  

C, Taddei K, Villemagne V, Woodward M, Ames D, Acosta O, Ames J, Agarwal M, Bahar-Fuchs A, Baxendale D, Bechta-Metti K, Bevage C, Bevege L, Bourgeat P, Brown B,  

Bush A, Clarnette R, Cowie T, Crowley K, Currie A, El-Sheikh D, Ellis K, Dickinson K, Farrow M, Faux N, Fripp J, Fowler C, Gupta V, Jones G, Khoo J, Killedar A, Killeen N,  

Tae WK, Kotsopoulos E, Lachovitzki R, Lautenschlager N, Li QX, Liang X, Lucas K, Lui J, Martins G, Montague C, Moore L, Muir A, O’Halloran C, O’Keefe G, Panayiotou A,  

Paton A, Paton J, Peiffer J, Pejoska S, Pertile K, Porter L, Price R, Raniga P, Rees G, Rembach A, Rimajova M, Robins P, Ronsisvalle E, Rumble R, Rodrigues M, Salvado O,  

Sach J, Samuel M, Sittironnarit G, Taddei T, Trivedi D, Trounson B, Tsikkos M, Walker S, Ward V, Yastrubetskaya O (2009) The Australian Imaging, Biomarkers and Lifestyle  

(AIBL) study of aging: Methodology and baseline characteristics of 1112 individuals recruited for a longitudinal study of Alzheimer’s disease. Int. Psychogeriatrics 21, 672–687. 
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Table S1 continued 

 
 

Study 

 

 

SCD-Equivalent Classification 

 

SCD Classification Method 

 

Hong et al., 2015 [59] 

 

Subjective memory impairment (SMI) 

 

“Do you feel your memory is impaired” = ‘Yes’ 

 

Krell-Roesch et al., 2015 [95] 

 

Subjective cognitive impairment (SCI) 

 

First item of Memory Frequency Questionnaire <7 

 

Lee et al., 2015 [47] 

 

Subjective memory impairment (SMI) 

 

Sustained subjective memory complaints 

 

Risacher et al., 2015 [52] 

 

Subjective memory concerns (SMC) 

 

Total score of first 12 items from Cognitive Change Index (selected items 

from a larger compilation of measures) >16  

 

Snitz et al., 2015 [68] 

 

Subjective cognitive decline (SCD) 

 

Presented with memory/thinking concerns 

 

Albers et al., 2016 [96] 

 

Subjective cognitive concerns (SCC) 

 

Concerns about cognition 

 

Fernández-Blázquez et al., 2016 

[71] 

 

Subjective cognitive decline (SCD) 

 

 

‘Yes’ to any of the following: 

     “Are you easily distracted?” 

     “Do you get lost in familiar surroundings or have trouble finding your   

     way when driving?” 

     “Do you often forget recent information or events?” 

     “Do you often forget autobiographical information?” 

     “Do you have trouble recognizing objects or faces?” 

     “Do you have word finding difficulties for people’s names or common  

     words?” 

     “Do you understand simple verbal and written instructions?”  

     “Do you have difficulty driving, managing finances or planning daily  

     activities?” 

     “Do you have difficulties sequencing movements (e.g., taking the  

     necessary steps to prepare a bath)?” 

 

(continued) 
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Table S1 continued 

 
 

Study 

 

 

SCD-Equivalent Classification 

 

SCD Classification Method 

 

Fernández-Blázquez et al., 2016 

[71] (cont’d) 

  

SCD scale (ordinal, 0-3) total score >1: 

     “How do you perceive your memory in comparison with that of others  

     your age?” 

     “How do you perceive your memory today compared with your young  

     adulthood?” 

     “Do you perceive your memory today is worse than compared with ten  

     years ago?” 

     “Do you perceive your memory today is worse than compared with one  

     year ago?” 

 

 

Sierra-Rio et al., 2016 [97] 

 

Subjective cognitive decline (SCD) 

 

Presented with self- or family-reported cognitive concerns 

 

Voevodskaya et al., 2016 [98] 

 

Subjective cognitive decline (SCD) 

 

Presented with cognitive complaints 

 

Zwan et al., 2016 [57] 

 

Subjective memory complaints (SMC) 

 

“Do you have any difficulty with your memory?” = ‘Yes’ 

 

Bridel et al., 2017 [99] 

 

Subjective memory complaints (SMC) 

 

Results of clinical examination normal 

No psychiatric diagnosis 

Presence of cognitive complaints 

 

Pařízková et al., 2017 [100] 

 

Subjective cognitive decline (SCD) 

 

Self-reported memory complaints 

 

Dubois et al., 2018 [55] 

 

Subjective memory complaints 

 

Presented with memory complaints 

 

Wirth et al., 2018 [101] 

 

 

Subjective cognitive decline (SCD) 

 

Self-reported cognitive concerns 
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Introduction 

 The following chapter presents a comprehensive description of the methods and measures 

employed for this dissertation study. Given that our variables of interest, recruitment, sample, and 

data collection procedures were shared between our studies, it was considered useful to present 

these separately. The specific analyses used for our studies are presented in their respective 

chapters. 

Methods 

Primary Classification Variables of Interest 

Subjective cognitive decline (SCD). A substantial body of work has demonstrated that 

cognitive complaints and self-reported declines are typical of the aging experience and, as such, 

may provide limited benefit for predicting an individuals’ cognitive trajectory. Conversely, it has 

been suggested that concerns about cognitive decline are significantly more predictive of later 

declines (Jessen et al., 2014). The Subjective Cognitive Decline Initiative (SCD-I) Working 

Group’s criteria for SCD that is high risk for AD (SCD Plus; Jessen et al., 2014) explicitly lists 

having concerns associated with SCD as a key risk factor. Other items that may increase the 

likelihood of preclinical AD among those with SCD are reporting subjective declines in memory 

versus other cognitive domains, SCD onset within five years, being older than 60 years of age at 

the time of SCD onset, and feeling that one’s (cognitive) performance is worse than same-aged 

peers. Additional factors that may reinforce the likelihood of preclinical AD among those with 

SCD is informant corroboration of cognitive declines, presence of the APOE 4 allele, and other 

AD-consistent biomarker evidence. Thus, the classification of SCD endorsement in the current 

study was informed by and corroborating studies (Jessen et al., 2020; Jessen et al., 2014; Rabin et 

al., 2015).  



Multimodal risk profiles for pathological cognitive decline 

 

 

92 

Subtle cognitive decline (subtle CD). In addition to the classification of SCD based on 

self-identification, participants were classified as healthy controls or as demonstrating subtle CD 

based on their neuropsychological test performance. We applied Edmonds and colleagues’ criteria 

for subtle CD with few amendments to better suit the large battery used in this study (Edmonds et 

al., 2015). Specifically, Edmonds et al. administered an abbreviated battery of six tests divided 

equally across three cognitive domains (i.e., two tests per domain). Their criteria state that 

individuals with a single score >1 SD below age-normed mean distributed across each of two 

neuropsychological domains may be assumed to have declined from their previous/expected level 

of ability and, consequently, were considered to demonstrate subtle CD. In contrast, individuals 

with more than one low score within a domain or with a single low score in each of the three 

domains were considered to have probable MCI.  

Previous work demonstrates the high probability – even typicality – of scores >1 SD below 

age-normed means even in healthy individuals (Binder, Iverson, & Brooks, 2009). Given the 

increased likelihood of familywise error due to the greater number of tests administered in the 

current study, we retained Edmonds et al.’s inclusion criteria for subtle CD but discarded their 

frequency-based criterion for exclusion (i.e., MCI) in favor of a percentage-based criterion (i.e., if 

>50% of an individual’s scores within a given cognitive domain are >1 standard deviation below 

the age-normative mean, they are considered to have MCI and were ineligible for inclusion). We 

believe this amendment stays true to the intent of Edmonds et al.’s definition while allowing for 

its application to a more comprehensive battery.  

APOE 4 genotype. APOE 4 has been consistently identified as a risk factor for 

conversion to AD and vascular dementia (Allan & Ebmeier, 2011; Chen et al., 2016; Jiang et al., 

2016; Liu et al., 2016; Mata et al., 2014; Pink et al., 2015; Prestia et al., 2015). APOE 4 carriers 
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have been estimated to have approximately three times greater risk of developing AD, while 

double allele carriers are estimated to be approximately 15 times more likely than the general 

population to develop AD (Farrer et al., 1997). With respect to SCD, a recent review found that 

APOE 4 does not impact the development of SCD (broadly defined), but that SCD and APOE 4 

confer independent and interacting risk for conversion to an objectively cognitively impaired state 

(Ali et al., 2018). Given the relationship between SCD, APOE 4, and AD-consistent 

neuropathology, the APOE 4 genotype may provide crucial insight into risk for cognitive decline 

among those with SCD and may contextualize otherwise ambiguous evidence provided through 

other approaches. It is for exactly this reason that both the SCD Plus guidelines for high-risk SCD 

(Jessen et al., 2014) and NIA preclinical AD criteria (Jack et al., 2018) encourage the collection of 

biomarker data to supplement neuropsychological test scores when assessing cognitive risk.  

Participants 

Eligibility. Eligible participants were adults >65 years of age living independently in 

British Columbia, Canada. In line with Jessen and coworkers’ criteria of no cognitive or functional 

impairment (Jessen et al., 2014), eligible participants had never received a diagnosis related to 

cognitive impairment or any specific neurological disorder (e.g., dementia, stroke, etc.) and were 

cognitively and functionally intact (i.e., able to live independently and perform activities of daily 

living). Potential participants were considered to have probable MCI and, consequently, were 

excluded from analyses if they a) achieved a z-score <2.00  on the Memory and Aging Telephone 

Screen (Rabin et al., 2007); b) achieved a score <24 on the MMSE-2 cognitive screening measure, 

c) achieved a score <8 on the Lawton-Brody IADL scale (Graf, 2008) , or d) scored >1 standard 

deviation below the age-normative mean across the majority of neuropsychological tests loading 

onto any single cognitive domain (Edmonds et al., 2015).  
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SCD group classification. Participants’ SCD endorsement was determined by first 

exploring whether they had noticed any cognitive changes/declines within the past five years and 

then following up with a single query: “Are your cognitive changes concerning to you (e.g., more 

than you would expect compared to others your age)?”. Participants responding “yes” to this query 

were classified as SCD endorsers. 

Subtle CD group classification. Participants were categorized as healthy controls (absent 

subtle CD) or as evidencing subtle CD based on their aggregate performance across a 

neuropsychological assessment battery.  

 Recruitment. Study recruitment was approached through multiple avenues. Recruitment 

posters advertising the study as an investigation into experiences of aging and cognition were 

posted at community centres, libraries, and family doctors’ offices throughout Southern Vancouver 

Island, British Columbia, Canada. Letters including our advertisement materials were sent to the 

offices of neuropsychologists, family physicians, and older adult service providers (e.g., 

recreational programs) in the Capital Regional District and Greater Vancouver Regional District 

that we were unable to visit in person. Our advertisements were also posted throughout the 

University of Victoria and on its digital advertising platform. Several research recruitment talks 

were given at University of Victoria-sponsored research events and local older adult programs. 

Aside from the direct recruitment activities undertaken by the research team, several partner 

organizations assisted with the distribution of our advertising materials. The University of Victoria 

Institute on Aging and Lifelong Health sent the advertisements and additional study information 

to their network of older adults in the local community as did the University of Victoria Retirees’ 

Association. 

Measures and Materials 
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Screening measures. Participants completed several screening measures during an initial 

telephone screening interview and the neuropsychological assessment. Screening items were also 

included in a demographic questionnaire probing medical and mental health history. Measures 

created by the authors or openly available are presented in Appendix B. 

Demographics and health history. A demographics and physical/mental health history 

questionnaire was created for use in this study. Questionnaire items queried general demographic 

details (e.g., age, sex, education, etc.), presence of physical health adversities known to impact 

cognitive functioning, previous and/or current mental health adversities, family history of 

cognitive disorder, and previous genetic testing experience. In particular, items pertaining to age 

and history of neurological disorder were used as screening items. 

Lawton-Brody Instrumental Activities of Daily Living Scale (IADL; Graf, 2008). This 

eight-item scale provides insight into the ability of older adults to complete common daily 

activities independently. This was used as a proxy measure, in combination with others, to 

determine whether potential participants were cognitively and functionally intact. The IADL scale 

has been found to have a high inter-rater reliability with the Physical Self-Maintenance Scale 

(r=.85) as well as significant correlations with the Behavior and Adjustment rating scales, the 

Physical Status scales, and the Mental Status Questionnaire (Hokoishi et al., 2001). 

Memory and Aging Telephone Screen (MATS; Rabin et al., 2007). The MATS was 

embedded in our demographic questionnaire. In addition to being used as a gross cognitive 

screening measure to determine eligibility alongside the MMSE-2, MATS responses were used to 

determine SCD group eligibility. 

Mini-Mental State Exam, Second Edition (MMSE-2: SV; Folstein, Folstein, 2009). The 

MMSE-2 is considered a “gold standard” clinical screening measure for dementia or cognitive 
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impairment. It is a key measure used in dementia diagnosis and, when used as part of a more 

comprehensive workup, can help to differentiate healthy individuals from those with varying 

degrees of objective cognitive impairment. The MMSE-2 was used to rule out those with probable 

objective cognitive decline. 

Self-report cognitive measures.  

Cognitive Change Index (CCI; Saykin et al., 2006). The CCI measures individuals’ 

perceptions of cognitive change over time across several cognitive domains, including memory, 

language, and executive functioning. The CCI scores correspond relatively well with objective test 

performance (Rattanabannakit et al., 2016). High scores on the CCI indicate a greater degree of 

perceived cognitive change. Although the CCI’s content clearly overlaps with perceived cognitive 

change, it is less clear whether it reflects the concern aspect of SCD.  

Measurement of Everyday Cognition, select subscales (ECog; Farias et al., 2008). The 

full ECog measures self-reported cognitive ability relative to same-aged peers across six domains, 

including memory, language, visuospatial ability, planning, organization, and divided attention. 

The ECog has excellent test-retest reliability (r=.82) as well as strong convergent and 

discriminative validity when compared to other measures. For efficiency, the language and 

visuospatial ability subscales of the ECog were excluded in the current study. Specifically, the 

language section was considered unduly burdensome for older adults within the context of the 

larger assessment battery and its redundancy with screening questions (MATS) related to 

perceived word-finding difficulties. The visuospatial ability section was excluded as we did not 

perform any corroborative objective testing of visuospatial ability within our neuropsychological 

assessment. Thus, participants were only administered memory, planning, organization, and 

divided attention subscale items. Low scores on the ECog indicate worse functioning relative to 
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same-aged peers, whereas high scores indicate better functioning relative to same-aged peers. The 

ECog is a commonly used measure in SCD studies and was considered a valuable inclusion in our 

analyses given our greater goal of identifying viable screening measures or items. 

Memory and Aging Telephone Screen (MATS; Rabin et al., 2007). In addition to being 

used as a gross cognitive screening measure to determine eligibility alongside the MMSE-2, 

MATS responses were used to determine whether participants endorsed self-perceived changes in 

word-finding ability. Although word-finding challenges are typical of normative cognitive aging, 

declines in this area are commonly reported causes for distress among older adults. As such, it was 

deemed relevant to include the endorsement of word-finding declines in the regression analyses. 

Self-report mood/mental health measures.  

Adult Manifest Anxiety Scale, elderly version (AMAS-E; Reynolds, Richmond, Lowe, 

2003). The AMAS has been found to be temporally stable, to have moderate to good correlation 

with other established measures (Lowe & Raad, 2006), and to be invariant with gender (Lowe & 

Reynolds, 2006). All forms of the AMAS include a validity scale which may provide insight into 

participants’ openness to endorsing symptoms. The AMAS-E specifically contains subscales 

dedicated to worry/oversensitivity, physiological anxiety, and fear of aging in adults 60 years of 

age and older. The inclusion of the AMAS-E was key in our investigation of SCD and subtle CD. 

Anxiety has been consistently linked to the endorsement of SCD (e.g., Hill et al., 2016; Tandetnik 

et al., 2017). The role of anxiety in subtle CD remains unclear.  

Geriatric Depression Scale, short form (GDS; Yesavage et al., 1982). The GDS is 

designed to reflect the unique presentation of depression in older adults, controlling for physical 

symptoms and health adversities. The GDS has been shown to have predictive validity in terms of 

quality of life, independent activities of daily living, and depressive mood, and has proven reliable 
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with older adult populations (Cronbach's α=0.90). The GDS was included as it has been shown to 

influence self-reported cognitive functioning and concern (Tomita et al., 2014). 

UCLA Loneliness Scale (Russell, Peplau, & Ferguson, 1978). In light of recent work 

demonstrating the unique accelerating effect of loneliness on cognitive decline (Donovan et al., 

2017), it was considered important to include a measure of this variable. Factor analysis has shown 

UCLA Loneliness Scale outcomes to be invariant with age and to be highly internally consistent 

(Ausín, Muñoz, Martín, Pérez-Santos, & Castellanos, 2019).   

Neuropsychological assessment. The neuropsychological test battery was designed to 

closely parallel the Uniform Data Set used in the large-scale Alzheimer’s Disease Neuroimaging 

Initiative (ADNI) study (Weintraub et al., 2018). Lower than expected performance on 

neuropsychological measures was used to classify individuals as healthy controls or as 

demonstrating subtle CD. 

Boston Naming Test, second edition (BNT; Kaplan, Goodglass, & Weintraub, 2000). The 

BNT is a measure of confrontation naming that is sensitive to disruptions in language. The BNT 

(or an abbreviated version) is commonly included in Alzheimer’s research batteries (e.g., 

CERAD), as it has been shown to be sensitive to overall cognitive dysfunction (Mast & 

Gerstenecker, 2010). 

California Verbal Learning Test, Second Edition (CVLT-2; Delis, Kramer, Kaplan, & 

Ober, 2000). The CVLT-2 measures verbal learning, retention, recall, and recognition. It further 

provides insight into executive functions, such as self-monitoring, inhibition (proneness to 

interference), and effort. Individuals with AD and other forms of objective cognitive impairment 

demonstrate clear and well-documented patterns of performance on the CVLT-2, making it an 
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excellent diagnostic tool for objective cognitive decline (Gifford et al., 2015; Lezak, Howieson, 

Bigler, & Tranel, 2012).  

Controlled Oral Word Association Test (COWAT; Ivnik et al., 1996). The COWAT is a 

test of verbal fluency, which includes aspects of executive functioning, word retrieval and 

processing speed (Lezak et al., 2012). As such, COWAT performance is sensitive to memory and 

prefrontal/executive deficits. Verbal fluency is not only sensitive to MCI, but the specific pattern 

of poor performance has been shown effective for differentiating specific pathologies (Price et al., 

2012; Weakley, Schmitter-Edgecombe, & Anderson, 2013).  

Golden Stroop Test (Stroop; Ivnik et al., 1996). The Stroop test provides insight into 

various cognitive functions, including processing speed, simple attention, word generation, and 

executive inhibition. Individuals with objective cognitive dysfunction, such as those with MCI and 

AD, have been found to perform more poorly than healthy controls on the inhibition task in 

particular (Bélanger, Belleville, & Gauthier, 2010). 

Test of Practical Judgment (TOP-J; Rabin et al., 2007). The TOP-J is a measure designed 

to assess individuals’ safety awareness and behaviours, problem-solving, and ability to navigate 

common daily activities. Owing to its’ prefrontal/executive-loaded nature, the TOP-J has been 

shown to differentiate those with MCI, AD, and other objective cognitive impairment from 

cognitively intact individuals (Rabin et al., 2009). What is more, in the case that individuals are 

found to suffer from objective cognitive impairment, the TOP-J may provide insight into their 

relative safety in the community. 

Trailmaking Test (TMT; Ivnik, Malec, Smith, Tangalos, & Petersen, 1996). Trailmaking 

Test A provides insight into simple attention, whereas Trailmaking Test B provides insight into 

selective attention, inhibition, and executive switching. Trailmaking Test B has been used to 
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identify late-stage Alzheimer’s disease and other prefrontal lobe dysfunction (Rapp & Reischies, 

2005). 

Wechsler Adult Intelligence Scale, fourth edition: Digit Span subtest (DS; Wechsler & 

Psychological Corporation, 2008). Digit span is a commonly used test in both clinical and 

research settings. Digit span-forward is a test of simple attention while digit span backward 

measures working memory. There is evidence that digit span is sensitive to MCI and may be 

sensitive to cognitive impairment among those with subjective memory complaints (Kurt, Yener, 

& Oguz, 2011). Analysis of reliable digit span may also be used as a measure of effort.  

Wechsler Advanced Clinical Solution for the WAIS-IV and WMS-IV: Test of Premorbid 

Function (TOPF; Wechsler, 2008). The TOPF is commonly used in clinical and research settings 

to estimate premorbid cognitive ability based on demographic factors and performance on tasks 

insensitive to cognitive dysfunction (Wechsler, 2008). In the absence of comprehensive 

intelligence testing, the TOPF provides an estimate of individuals’ baseline general intellectual 

ability. This is largely determined by education and socioeconomic status.  

Wechsler Memory Scale, fourth edition: Logical Memory subtest (LM; Wechsler & 

Psychological Corporation, 2008). In contrast to the CVLT-2, which assesses memory for non-

contextual verbal information, the LM measures the influence of organization, meaning, and 

context on learning, retention, and recall. 

Wechsler Memory Scale, fourth edition: Visual reproduction subtest (VR; Wechsler & 

Psychological Corporation, 2008). VM assesses individuals’ learning and memory for non-verbal 

information. This test also provides opportunity for qualitative observation of fine motor 

functioning and frank visual disturbance. 
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Genetic sample collection. To obtain participants’ APOE 4 status, the Oragene OG-500 

DNA saliva collection kit, mailable tube format, was used to obtain saliva samples from each 

participant. Oragene PrepIT L2P was used as a reagent for DNA extraction. 

Procedures 

Consent. Preceding the telephone eligibility screening, verbal consent was obtained from 

all participants be obtained. Each individual was informed of the purposes of the study and had 

the various data collection activities described to them. Upon commencement of in-person data 

collection, participants were provided hard-copy consent forms with a greater degree of detail 

regarding the study aims, activities, and contact details of various research team members. Consent 

was discussed and participants were provided an opportunity to ask any questions. Consent was 

reviewed at the beginning of each data collection session. Consent forms may be found in 

Appendix A. 

Data Collection. The study procedures were approved by the University of Victoria 

Human Research Ethics Board and all activities were conducted in accordance with the 

Declaration of Helsinki. Data collection (excluding the initial telephone eligibility screening) was 

distributed over three days, though several participants opted to divide these activities across 

additional days due to fatigue or time constraints. Data collection activities were completed in the 

sequence by each participant. 

Day 0: Telephone screening interview. Following recruitment, participants participated in 

a telephone eligibility screening interview with either the Principal Investigator or a trained 

Research Assistant. As part of this initial telephone screen, participants were administered the 

demographics questionnaire, the MATS, and the IADL scale. This screening interview took 

approximately 45 minutes. 
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Day 1: Self-report measures and neuropsychological assessment. Participants were 

administered a packet containing the GDS, AMAS-E, UCLA Loneliness Scale, subscales of the 

ECog, and CCI. This portion of the session typically took 20-30 minutes and was followed by a 

brief break if desired. Following completion of the self-report measures, participants were 

administered the full neuropsychological assessment battery. Again, breaks were provided as 

necessary. Cognitive-neuropsychological testing took approximately two hours for most 

participants. 

Day 2: Qualitative interview and saliva sampling. Day 2 was typically scheduled within 

one week of Day 1. Individuals participated in a semi-structured one-hour interview regarding 

their experiences with age-related cognitive change and their concerns regarding the course and 

potential outcome of these changes. This interview was conducted in a manner consistent with 

directed content analysis (Hsieh & Shannon, 2005). The interview schedule is presented in 

Appendix C. It should be noted that the prepared scheduled provided a foundation for the 

interviews but was not restrictive. Deviations from the presented content were permitted and 

encouraged as considered fit by the Principal Investigator or participants. As additional cases and 

data became available, certain items that were found to be saturated were deemphasized during 

subsequent interviews. Each interview was recorded to ensure accurate transcription and field 

notes were taken immediately after the completion of interviews to allow the Principal Investigator 

to better account for observations, personal assumptions, biases, and areas for follow up during 

member check. Interviews took a maximum of one hour. 

 Upon completion of the interview, participants were removed to a sterile area for biological 

sample collection. Saliva sample collection was conducted in line with approved Biosafety 

protocols and Standard Operating Procedures. Participants were handed an empty sample vial and 



Multimodal risk profiles for pathological cognitive decline 

 

 

103 

asked to deposit their sample into the vial independently. Saliva samples were then collected by 

the Principal Investigator, coded, and stored for delivery to an external genotyping lab. Once 

processed, saliva samples were destroyed at the lab.  

 Member check and debrief. Within four weeks of the testing/interview session, the 

Principal Investigator emailed each participant a summary of main points (e.g., reported areas of 

strength, decline, concerns, etc.) derived from their transcribed interview data. Following receipt 

of their summaries, participants arranged a telephone follow up. After discussing the summaries, 

revisions were made to the extent that participants chose to elaborate, correct, or change their 

reports. Once confirmed as an accurate representation of their experiences, the resulting summaries 

were included as part of participants’ qualitative data. Member check conversations typically took 

15 minutes or less. Following completion of the member check, participants were debriefed as to 

the more specific aims of the study and how their data was to be used. A debriefing script is 

presented in Appendix D. 

Compensation. Participants were provided a $10 honorarium for their participation in each 

data collection session.  

Data Preparation 

Quantitative data. Self-report and cognitive-neuropsychological measures were scored 

by the Principal Investigator, who is trained in the administration and interpretation of these tools. 

Ensuing raw and whole scores were entered into a database using SPSS statistical software, 

Version 27. 

Qualitative data and procedural rigour. Each participants’ interview and member check 

was recorded digitally. These recorded discussions were transcribed by two trained Research 

Assistants independently. The resulting transcripts were then combined by the Principal 
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Investigator to create a single record. Disagreements between the transcripts were resolved by the 

Principal Investigator with reference to the original audio file.  

Various methods were used to optimize the procedural rigour of the qualitative data 

collection and analyses. Guiding principles were derived primarily from Lincoln and Guba’s 

evaluative criteria for qualitative validity (1985) and Creswell and Miller’s validation strategies 

(Creswell & Miller, 2000). Several methods for establishing credibility were employed.  

Qualitative data collection was conducted via interview, which is arguably the most credible 

method due to the individual nature of the data collected. Reflexivity, the continuous awareness 

and analysis of the interviewer-interviewee dynamic and researcher bias, was also be employed 

heavily throughout the data collection and analysis processes. The Principal Investigator 

maintained comprehensive notes during and following interviews regarding participant 

behaviours, personal assumptions, and impressions. These notes were referred to and biases 

accounted for during data analysis.  Information disconfirming the Principal Investigators initial 

conclusions was specifically sought and considered in order to manage his potential biases. Finally, 

the member check was conducted over the phone to ensure that the data reflected the participants’ 

experiences with aging and cognitive change rather than the Principal Investigators interpretations 

(Krefting, 1991). Triangulation between qualitative reports, informant reports, and genetic 

vulnerabilities was attempted but was ultimately unsuccessful due to our low n of informants and 

low representation of APOE 4-positive genotype 

To combat any potential violations of dependability (reliability), all research activities were 

recorded and dated. With respect to confirmability (objectivity), the Principal Investigator 

established an audit trail of all research activities, materials, and data. Further, transcription by 

several parties helped to ensure that interviewer bias exerted a minimal impact on the transcripted 
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data. Categorization of qualitative experiences – particularly, those relating to change within given 

cognitive-neuropsychological domains – were peer reviewed by a co-author and registered clinical 

neuropsychologist. Theme- and category-level findings were presented with the support of 

relevant transcript excerpts.  

The transferability of our findings is more difficult to establish. Challenges to 

transferability may arise in the form of selection bias. Specifically, there is potential that 

individuals who were more socially engaged, more willing/able to participant in research, and who 

may have a higher degree of confidence in their cognitive functioning may have been over-

represented in our studies. Further older adults in southern Vancouver Island are known to be often 

relatively highly educated, financially secure, and physically healthy. As a result, our findings may 

represent the local population well but may not generalize to a broader, more diverse older adult 

population. 
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Appendix A: Consent Forms 

Verbal Consent Script 

Name:   _____________________ 

Telephone Number:  __________ 

 
Home Address:  ______________________________________________ 

Screening Date:  __________________________________ 

 
Hello,   
 
I am returning your call about the Experiences with Aging study. Thank you for your 
interest. Your answers to this phone screen will help us determine whether or not you meet 
the eligibility requirements.  
 
Is now still a good time for us to do the phone screen? Y N 
 
You may discontinue this phone screen at any time for any reason. 
 
Before we begin, I would like to tell you how we will handle the information you provide us 
in this phone screen. If, based on this information, you meet our initial eligibility criteria and 
you decide you would like to participate, this information will be part of your research file. 
This will be kept confidential and your name or other identifying information will be kept 
separate from your actual responses. If, however, based on this screen we determine that you 
are not eligible, we would still like to keep your information, but we will immediately remove 
all personally identifying information and make the data completely anonymous. The reason 
we would still want to keep the data even if you don’t enroll in the study is so we may create 
statistics about how many interested people did and did not enroll. 
 
Are you comfortable with us keeping your completely de-identified and anonymous 
information if you are not eligible for the study?  Y N 

 
Before we go on, let me ask you if you have any questions? If you are comfortable, do I have 
your permission to proceed?            Y       N 
 
At this point, I would like to ask you some general background questions. You may stop at 
any time if you decide you are not comfortable. 
 

*** 
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Thank you. As you may remember, we are interested in the experience of older adults, 
particularly in areas of thinking and functioning that may or may not have changed over 
time. The purpose of this research is to learn more about these age-related experiences.  
 
If you are found to be eligible, and if you are interested in participating, your participation 
will occur at the University of Victoria on two days of your choosing. You will be asked to 
come to our lab in the Psychology department with someone who knows you well (either a 
friend or a family member). After providing informed consent to participate in the study, 
you and your friend or family member will complete several short questionnaires about your 
moods and mental abilities. Your responses will be kept confidential and private from one 
another. Following this, you will participate in a cognitive assessment. 

 
On another day, you will be invited to participate in a 1-hour interview with myself about 
your experiences with possible age-related changes. After this interview, you will be asked to 
spit into a tube so we may perform genetic testing. This sample will be used to test for 
potential markers of normal and non-normative cognitive changes. Given that your data will 
be anonymized, that genetic samples will be processed in batches, and that we have an 
incomplete knowledge of whether or which genetic markers may suggest potential for 
problems, we will not be able to share your specific genetic test results with you. That said, 
once this study is complete, we would be happy to share our overall results with you.   
 
All together, we estimate your first visit should take 2 – 3 hours for you and about a half 
hour for your friend or family member. Your second visit should take no more than an hour 
and a half.  

 
Before I proceed further, do you have any questions about this? Would this be 

agreeable to you? Y N 
 
If you are comfortable, do I have your permission to proceed to our screening 

questions? Y N 
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In-person Consent Form for Study Participants 

 

UVic Experiences with Aging Study – Study Participant 
 

This study will be conducted by Jordan I. Ali, MSc, principal investigator. 

Mr. Ali is a graduate student in the Department of Psychology at the 

University of Victoria. He is conducting this research as part of the 

requirements for his Doctoral degree in Clinical Neuropsychology. 

 

This research is being conducted under the supervision of Dr. Colette 

Smart, registered psychologist and professor of Psychology at the 

University of Victoria. The Human Research Ethics Boards at the 

University of Victoria have approved the ethical conduct of this study.  

 

What is the purpose of this study? 

The goals of this study are to better understand how thinking abilities 

change with age. We would like to learn about your specific perceptions of 

and experiences with aging. The results of this study will be analyzed to 

determine whether there are any reliable differences between the 

experiences of those at lower and potentially higher risk of cognitive 

decline in late age.   

 

If I choose to take part in this study, what will I do? 

If you take part in this study, you will be invited to: 

 

• Complete several questionnaires. 

You and a close friend/family member of your choosing will 

meet Mr. Ali at the University of Victoria campus to complete 

several questionnaires. Including the perspectives of close 

friends or family members is standard practice in this type of 

research and provides valuable information. 

 

• Undergo a cognitive assessment. 
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You will take part in a comprehensive assessment of your 

various thinking abilities. This testing is completely non-

invasive. This testing is expected to take approximately 2 hours. 
 

• Participate in an interview about aging. 

You will speak with Mr. Ali for approximately 1 hour about 

your experiences with aging and potential changes in your 

thinking. Audio recordings and notes will be taken for the 

purpose of analysis and transcription. 

 

• Provide a saliva sample. 

You will be asked to spit into a tube, which will then be sealed 

and sent to a lab for processing. We will be processing saliva 

samples in batches to determine the overall genetic profile of 

our study participants.  

 

How long will this take? 

Data collection will be split across two days of your choosing. The first day 

will be dedicated to complete questionnaires and cognitive testing. This 

day is expected to take up to 3 hours. The second day will be dedicated to 

our interview and saliva sample collection. It is expected that this day will 

take no longer than 1.5 hours.  

 

Where will this take place? 

This study will take place at the University of Victoria campus. Participants 

will be asked to meet Mr. Ali in Cornett Building, Room A137. 

 

Are there any risks or benefits associated with taking part in this study? 

Risks: If you take part in this study, there is some chance that you may 

experience some discomfort as a result of discussing potentially sensitive 

or personal topics. In the event that this becomes overly distressing, you 

may discontinue without any negative consequences. If this continues to 

cause undue stress, Mr. Ali will consult with his supervisor, Dr. Smart, a 

registered psychologist, to determine the appropriate course of action. If it 
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is appropriate that you receive follow-up counselling, we will provide you 

with a referral to the University of Victoria Psychology Clinic or another 

low-cost referral in the community. 

 

Benefits: On the other hand, engaging with potentially sensitive or 

challenging topics may also help you come to terms with unresolved issues 

and/or gain a more positive perspective on your experiences. An additional 

benefit is that you will be contributing to our understanding of cognitive 

aging. It is possible that the information you and other study participants 

provide may help contribute to more effective support for older adults and 

more efficient identification of those at risk for cognitive issues in later life. 

 

Will I receive any payment for taking part in the study? 

You will be provided a $10 honorarium for each in-person session in 

acknowledgment and appreciation for your time. 

 

During the study: 

• You will be asked questions about your experiences and expectations 

of aging and potential age-related changes in thinking.  

 

• You do not have to complete any tests that cause you undue 

discomfort, fatigue, or distress. 

 

• The interview will be audio recorded for analysis and transcription. 
 

• All information collected, including any possible identifying 

information, will be kept strictly confidential. However, if you 

disclose an intent to harm yourself or another, or child abuse at any 

time, we may be ethically and legally required to breach this 

confidentiality. If such a disclosure is made, Dr. Smart will be 

consulted and, if deemed necessary, the appropriate authorities will 

be informed. 
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• You may change your mind and withdraw from this study at any 

time. There is no need to explain why you have changed you mind. 

 

• If you are not eligible or if you choose to withdraw from the study, 

we would still like to use any data already collected in our analysis. 

This data will help us describe the participants in the study. These 

data will be anonymous.   

 

Please check the box below and sign if you are comfortable with 

your anonymous data being used in the event of your withdrawal:  

 ☐ Signature:__________________________________________ 

 

After the study: 

• Mr. Ali, Dr. Colette Smart, and research assistant(s) working on this 

study under our supervision will know that you have taken part on 

this study. They will be the only people who will have access to the 

information you shared unless otherwise indicated. 

 

• Your name will not be recorded on the transcripts of your interview, 

your questionnaires, or your test results. 

 

• Findings from this study will be reported in academic journals, Mr. 

Ali’s Doctoral dissertation (which may be published online), and 

presented at workshops/conferences. Your name will not be used in 

these publications or presentations.  

 

• You will be contacted upon completion of the study and provided 

access to the study results and the resulting journal article(s) if you so 

wish.  

 

• If you choose to withdraw, your decision to withdraw from the study 

will not affect your access to medical care or treatment. 
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• Information collected during the study will be stored in a locked 

filing cabinet in Dr. Smart’s lab space and on an encrypted and 

password-protected hard drive for 7 years. At the end of this time, all 

paper records will be shredded and all audiotapes will be deleted. 

 

• In addition to the current study, you may be eligible for other aging 

studies being conducted at the University of Victoria.  

 

Please check the box below and sign if you would like to be 

contacted to participate in additional aging studies at the 

University of Victoria: 

 ☐ Signature:__________________________________________  

 

If you are interested in participating in additional studies, it may be 

helpful for us to share your data openly with the other researchers 

you are involved with. If this was to occur, your confidentiality 

would be maintained outside the specific studies you have 

participated in. 

 

Please check the box below and sign if you would be comfortable 

with your data from this study being openly shared with any other 

researchers you are involved with:  

 ☐ Signature:__________________________________________ 

 

• It is possible that a follow-up study will be conducted in the future. 

We would like to retain your contact information for up to 10 years 

so that, if a follow-up study is undertaken, you will be contacted and 

given the option to participate. 

 

Please check the box below and sign if you are comfortable with 

your contact information being retained for 10 years in case of a 

possible follow up study:  
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☐ Signature:__________________________________________ 

 

If you have any questions or if you would like to discuss this study 

further, please contact Jordan I. Ali, MSc. 

Phone: 250-472-4194   e-mail: jali@uvic.ca 

 

If you have any questions you would like to direct to the faculty 

supervisor, please contact Dr. Colette Smart.  

Phone: 250-853-3997   e-mail: csmart@uvic.ca 

 

The Human Research Ethics Boards at the University of Victoria have 

approved the ethical conduct of this research. 

 

If you have any questions regarding the ethical conduct of this research, 

please contact the Human Research Ethics Office. 

Phone: 250-472-4545   e-mail: ethics@uvic.ca. 
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Please remember that your participation in this study is voluntary 

 

Consent:  

I have read this consent letter        Initial_____ 

I have had the opportunity to ask questions     Initial_____ 

I understand that my participation in this study is voluntary Initial_____ 

I understand that I can withdraw my consent at any time   Initial_____ 

I understand that my interview will be audio taped    Initial_____  

I agree to take part in the study      Initial_____ 

 

Name of Participant:  ______________________________________ 

Signature:    ______________________________________  

Date:     ______________________________________ 

 

Telephone:    ______________________________________ 

Email:   ______________________________________ 

  

Witness:   ______________________________________ 

Date:    ______________________________________ 

 

A copy of this consent letter will be left with you, and the researcher will take a 

copy.  
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Appendix B: Questionnaires 

Revised Memory and Aging Telephone Screen (Rabin et al., 2007) 

DEMOGRAPHICS 
Date of Birth: ___________  Age: __ 
 
Sex:   M F other 
 
Handedness:  R L ambi 
 
Highest Level of Educational Achievement (e.g., grade X, diploma, BA, PhD, etc.): __ 
 
Are you retired? Y N What is/was your profession: _____________________ 
 
English as first language?  Y N 

If no: At what age did you learn English? ______ 
If no: What is the primary language spoken at home? ______________ 
If no: Are you fluent in English speech?   Y N 
If no: Are you fluent in English reading/writing?  Y N 

 
Do you have normal or corrected-to-normal vision?  Y N 
Do you have double vision? Y N 
Are you colour blind?  Y N 
 
Do you have any hearing impairment?  Y N 
 If yes: do you use a hearing aid? Y N 
 
Have you had any major medical problems or surgeries? _______________________________ 
 
Have you ever been diagnosed with a neurological disease, such as stroke or epilepsy? 
 Y N 

If yes: Please explain: ______________________________________________ 
 

Have you ever been diagnosed with a memory problem or dementia? Y N 
 If yes: What was the diagnosis? ______________________________________ 
 
Have you ever been diagnosed with a traumatic brain injury (not including concussion)? 
 Y N 

If yes: Please explain: ______________________________________________ 
 
Have you ever had a concussion? Y N 
 If yes: When did you experience this concussion? ______ 
 If yes: Did you lose consciousness as a result of this concussion? Y N 
  If yes: For how long? ______ hours 

If yes: Was the concussion diagnosed by a professional (e.g., doctor, etc.)? Y N 
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COGNITIVE CONCERNS 
 
I would like to ask you about your memory specifically. Do you have any difficulties with: 
Problem Area Description/Details circle one: 

 
1. Remembering conversations? 

  
N 

 
Y 

 
DK 

 
2. Word finding (e.g., coming up with 
the right word; tip-of-the-tongue) 

  
 
N 

 
 
Y 

 
 

DK 
 
3. Compared to your peers, do you 
think you have more difficulty 
remembering names? 

  
 
N 

 
 
Y 

 
 
DK 

 
4. Compared to your peers, do you 
think you have more difficulty learning 
new information? 

  
 
N 

 
 
Y 

 
 
DK 

 
5. Finding everyday objects? (e.g., 
wallets, keys) 

  
N 

 
Y 

 
DK 

 
6. Remembering what you entered a 
room to do? 

  
N 

 
Y 

 
DK 

 
7. How is your memory now compared 
to the best it’s ever been? 

  
 
 

 
 

Same 

 
 
Worse 

 
8. Is it worse than for others your age? 

  
N 

 
Y 

 
DK 

 
9. Does it affect daily activities? (e.g., 
social, vocational, recreational) 

  
 
N 

 
 
Y 

 
 

DK 
 
10. How long ago/when did your 
memory problems start? 

 
 
Age at onset:  ______ 

 
 
Duration: __ yrs   ___ mos 

 
11. Have they gotten worse over time? 

  
N 

 
Y 

 
DK 

 
12. Have you sought evaluation or 
treatment of your memory problems? 
(list tests & medications tried) 

 
 
When?:  ____ 

 
 
 
N 

 
 
 
Y 

 
 
 
DK 

 
13. Any other problems with your  
memory?     

  
 
N 

 
 
Y 

 
 
DK 

 
** Are these changes to your memory or any other thinking abilties concerning to you (e.g., 
more than you would expect compared to others your age)?  Y N 
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TRIAL 1: I would like to get a preliminary sense of your memory ability. I will read a 
list of words to you and have you repeat back as many words as you can in 
any order. (Read one word per second, clearly and slowly) 

 
TRIALS 2, 3: That was good. I would like you to do the same thing again. I am going to 

read the list and I would like you to tell me back as many words as you can, 
in any order, including ones from the list you’ve already said. 

 
 

LIST  TRIAL 1  TRIAL 2  TRIAL 3 

hat 1.  1.  1.  

engine 2.  2.  2.  

dancer 3.  3.  3.  

fort 4.  4.  4.  

chair 5.  5.  5.  

garden 6.  6.  6.  

apron 7.  7.  7.  

crystal 8.  8.  8.  

face 9.  9.  9.  

pill 10.  10.  10.  

 11.  11.  11.  

 12.  12.  12.  

 13.  13.  13.  

 14.  14.  14.  

 15.  15.  15.  

 
Time complete: __:___ 
Note: There should be a 10 – 20 minute delay to delayed free recall.  

 
*** 

If you think you may like to participate in this study, I’d like to ask you some more questions 
regarding factors we need to evaluate for your eligibility. 
 

*** 

 
 
 
 
 



Multimodal risk profiles for pathological cognitive decline 

 

 

126 

PHYSICAL HEALTH 
 
Name of physician: __________________________________ 
 
Do you have hypertension/high blood pressure? Y N 
 If yes: Are you on medication to control hypertension? Y N 

If yes: Is it well-controlled?: Y N 
 
Do you have high cholesterol?  Y N 
 If yes: Do you take medication to control your cholesterol? Y N 
 
Are you taking medications?  Y N 
 If yes: 
 

Medication  Purpose 

   

   

   

   

   

   

   

   

 
 
Have you ever had cancer?  Y N 
 If yes: what type? _______________________________ 
 If yes: Have you ever undergone radiation?  Y N 
 If yes: Have you ever undergone chemotherapy? Y N 
 
Have you ever had heart problems? Y N 

If yes: Please explain: ____________________________________________ 
 
Do you have problems regulating your blood sugar?  Y N 

If yes: Please explain: ______________________________________________ 
 
Do you have any other (physical) health issues?  Y N 

If yes: Please explain: _________________________ 
 _______________________________________________________________ 
 
How much do you sleep on average?  __ hours 
 
Do you have any issues with sleep (e.g., insomnia, apnea)? Y N 
 If yes: Please explain: _______________________________ 
 
Any changes in your sleep recently? Y N 
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 If yes: Please explain: ___________________________ 
 
Any changes in your appetite recently?  Y N 

If yes: Please explain: ______________________________________________ 
 
How often do you drink alcohol? ____________ 

How much alcohol do you drink on these occasions? ____________ 
 

Do you smoke cigarettes or otherwise use tobacco? Y N 
 If yes: how many cigarettes do you smoke per day? ________/day 
 
Do you wear a nicotine patch? Y N 

 
Do you use marijuana or marijuana products? Y N 
 If yes: How often do you use marijuana or marijuana products? _______ 

If yes: Is your marijuana prescribed?  Y N 
 
Do you use any other non-prescribed substances? Y N 
 If yes: Please explain: ____________________________________ 

 
 

MENTAL/COGNITIVE HEALTH 
 
Has anyone in your family ever been diagnosed with a memory problem or dementia? 
 Y N 

If yes: What was the diagnosis? ________________________________ 
 If yes: Was this person a first-degree relative (e.g., parent, sibling, child)?   

Y N 
 
How concerned are you about the possibility of developing dementia?  

     
0 = Not at all 

concerned 
1 = Slightly 
concerned 

2 = 
Somewhat 
concerned 

3 = Quite 
concerned 

4 = Very 
concerned 

 
Have you ever been diagnosed with a psychological condition (e.g., including depression, anxiety)?
 Y N 
 If yes: What was the diagnosis?  ________________________________ 
 
Have you ever had severe headaches or migraines? Y N 
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DELAYED RECALL A little while ago, I read a list of words to you. I would like you to tell 
me as many of those words as you can recall now. 

 
RECOGNITION I am now going to read some more words to you. I want you to tell 

me “yes” if the word was on the list I read to you, and “no” if the 
word was not on the list I read to you. 

 
 DELAYED 

RECALL 
 

  
RECOGNITION 

 
1.                     apron Y        N  target Y        N 

2.   mud Y        N  heart Y        N 

3.   captain Y        N  person Y        N 

4.   dancer Y        N  feather Y        N 

5.   pill Y        N  cigar Y        N 

6.   food Y        N  angel Y        N 

7.   pansy Y        N  cat Y        N 

8.   door Y        N  hotel Y        N 

9.   tower Y        N  engine Y        N 

10.   face Y        N  stomach Y        N 

11.   paste Y        N  ring Y        N 

12.   chair Y        N  cellar Y        N 

13.   budget Y        N  crystal Y        N 

14.   park Y        N  garden  Y        N 

15.   dress Y        N  parade Y        N 

   smile Y        N  tiger Y        N 

   pocket Y        N  hat  Y        N 

   seed Y        N  dairy Y        N 

   leg Y        N  spot Y        N 

   fort Y        N  ocean Y        N 
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GENETIC TESTING 
 
Have you ever done any direct-to-consumer genetic testing (e.g., 23andMe, Ancestry.com)?
 Y N 
  

If yes: Were you given your APOE genotype? Y N 
 If yes: What was it? ________________________ 

 
INFORMANT 

 
Do you have a person who knows you well and with whom you have at least 6 hours per 
week of direct or phone contact, and who could answer questions about your memory and 
general health?  Y N 

 
Name:  ________________________________ 
 
Relationship: ________________________________ 

 
 

SOURCE 
 

How did you hear about this study? _______________________ 
 
What was the main factor leading you to volunteer?: 
 

A. I am concerned about my memory or other thinking abilities 
Please explain (e.g., due to family Hx, observed changes, etc.):  
________________________________________________________ 
________________________________________________________ 

B. I am interested in helping with research 
C. Other 

Please explain: ____________________ 
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Lawton-Brody Instrumental Activities of Daily Living Scale (Graf, 2008) 
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Appendix C: Interview Schedule 

 

Key Item 

 

 

Possible Queries (phrasing may vary) 

 

Tell me about your thinking abilities as you have 

gotten older? 

 

(Q) In the past 5 years or so? 

(Q) What, if anything, has gotten more challenging for you? 

(Q) What, if anything, has gotten easier for you? 

(Q) What, if anything, has stayed the same for you? 

 

 

How has your processing speed been (e.g., the 

speed with which you are able to think and 

process information)? 

Provide examples as necessary 

 

(Q) What has changed (as you have gotten older/in the past 5 

years)? 

(Q) What is just as it has always been? 

 

(Q) How about your ability to keep up with conversations? 

(Q) How about your ability to notice and respond to things? 

 

(Q) Has that gotten in the way of your doing the things you 

would like to/are used to doing? 

…How has that gotten in the way/what has that gotten in the 

way of? 

(Q) What do you do to help yourself keep up (better)? 

 

 

How has your attention been? 

Provide examples as necessary 

 

(Q) What has changed (as you have gotten older/in the past 5 

years)? 

(Q) What is just as it has always been? 

 

(Q) How about your ability to focus on things? 

(Q) How about your ability to concentrate for longer periods 

of time? 

(Q) Do you feel you are more distractible? 

…By external stimuli (e.g., sounds, etc.)? 

…By internal stimuli (e.g., preoccupied by worries, etc.)? 

(Q) Do you find paying attention takes more effort than 

before? 

 

(Q) Has that gotten in the way of your doing the things you 

would like to/are used to doing? 

…How has that gotten in the way/what has that gotten in the 

way of? 

(Q) What do you do to help yourself pay attention more 

(easily)? 
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Key Item 

 

 

Possible Queries (phrasing may vary) 

 

How has your working memory been (e.g., your 

ability to keep information in mind for a time)? 

Provide examples as necessary 

 

(Q) What has changed (as you have gotten older/in the 

past 5 years)? 

(Q) What is just as it has always been? 

 

(Q) How about your ability to keep information in mind 

for a short time? 

(Q) How about your ability to keep track of what you 

were doing? 

 

(Q) Has that gotten in the way of your doing the things 

you would like to/are used to doing? 

…How has that gotten in the way/what has that gotten 

in the way of? 

(Q) What do you do to help yourself keep information 

in mind (better)? 

 

 

How has your memory been (e.g., learning and 

recall)? 

Provide examples as necessary 

 

 

(Q) What has changed (as you have gotten older/in the 

past 5 years)? 

(Q) What is just as it has always been? 

 

(Q) How about your ability to learn new information? 

(Q) Do you find learning takes more effort than before? 

 

(Q) How about your ability remember things? 

…Events from the distant past? 

…Events from the recent past? 

…Information that you know/once knew well? 

…Names? 

…Activities? 

 

(Q) How about your ability to remember dates and 

appointments? 

(Q) How about your ability to remember to do things 

later? 

 

(Q) Has that gotten in the way of your doing the things 

you would like to/are used to doing? 

…How has that gotten in the way/what has that gotten 

in the way of? 

(Q) What do you do to help yourself learn/remember 

more (easily)? 
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Key Item 

 

 

Possible Queries (phrasing may vary) 

 

How has your language been (e.g., your ability to 

understand and communicate)? 

Provide examples as necessary 

 

(Q) What has changed (as you have gotten older/in the 

past 5 years)? 

(Q) What is just as it has always been? 

 

(Q) How about your ability to understand when people 

are speaking to you? 

…How about if your hearing was 100%. How would it 

be, then? 

 

(Q) How about your ability to communicate clearly? 

…Has there been any change in your ability to stay on 

topic? 

…Has there been any change in how direct you are in 

your speech? 

(Q) How about your ability to find the right word at the 

right time? 

 

(Q) Has that gotten in the way of your doing the things 

you would like to/are used to doing? 

…How has that gotten in the way/what has that gotten 

in the way of? 

(Q) What do you do to help yourself 

understand/communicate (more clearly)? 

 

 

How has your visuospatial functioning been (e.g., 

navigation/orientation)? 

Provide examples as necessary 

 

 

(Q) What has changed (as you have gotten older/in the 

past 5 years)? 

(Q) What is just as it has always been? 

 

(Q) How about your ability to find your way to/in 

familiar locations? 

(Q) How about your ability to find your way back when 

you get turned around/lost? 

 

(Q) Has that gotten in the way of your doing the things 

you would like to/are used to doing? 

…How has that gotten in the way/what has that gotten 

in the way of? 

(Q) What do you do to help yourself navigate? 
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Key Item 

 

 

Possible Queries (phrasing may vary) 

 

How has your executive functioning been (e.g., 

multitasking, problem-solving)? 

Provide examples as necessary 

 

(Q) What has changed (as you have gotten older/in the 

past 5 years)? 

(Q) What is just as it has always been? 

 

(Q) How about your ability to multitask? 

…How about doing several things at the same time? 

…How about switching back and forth between tasks? 

 

(Q) How about your ability to problem-solve? 

(Q) How about your ability to make (good) decisions? 

 

(Q) Have you become more impulsive over time? 

(Q) Have you noticed difficulties “switching gears”? 

(Q) Have you noticed difficulties with planning or 

carrying out activities in a specific sequence? 

 

(Q) Has that gotten in the way of your doing the things 

you would like to/are used to doing? 

…How has that gotten in the way/what has that gotten 

in the way of? 

(Q) What do you do to help yourself multitask/stay on 

top of things (better)? 

 

 

How has your mood been? 

Provide examples as necessary 

 

 

(Q) What has changed (as you have gotten older/in the 

past 5 years)? 

(Q) What is just as it has always been? 

 

(Q) Has your mood declined more/been lower? 

(Q) Have you felt more anxious? 

…Do you find it difficult to turn off your worries? 

…Do you feel overwhelmed? 

 

(Q) Has that gotten in the way of your doing the things 

you would like to/are used to doing? 

…How has that gotten in the way/what has that gotten 

in the way of? 

(Q) What do you do to help yourself navigate? 
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Key Item 

 

 

Possible Queries (phrasing may vary) 

 

How often does that happen for you? (for all reported 

areas of change) 

 

 

 

(Q) Is that a change from before? 

 

(Q) How do you feel about that? 

 

Does that cause you any concern? (for all reported 

areas of change) 

Differentiate concern from change or functional 

disruption as necessary 

 

(Q) How do you feel about that? 

(Q) Do those changes make you worried? 

…What are you worried about? 

 

(Q) Do you think these changes are pathological? 

…What do you think might be happening? 

…Do you think these are expected changes for older 

adults? 
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Appendix D: Debriefing Script 

The purpose of the study you just completed was to investigate the specific nature of 

perceived cognitive changes and concerns about cognitive change among people with 

varying levels of risk for objective cognitive decline. Research shows that for some 

people, cognitive concerns may be a sign of underlying pathology; however, we 

currently know very little about when or for whom this is the case. The information you 

provided will help us gain a better understanding of what age-related concerns may or 

may not be typical for older adults.  

 

As we discussed at the beginning of this study, although we will be performing genetic 

testing, we will not be able to provide you with your personal results. We will be 

analyzing all of our genetic information in batches and will have difficulty determining 

whose specific samples are connected to specific datasets. Additionally, since it remains 

unclear how predictive certain genetic markers are of any pathology, we cannot be 

certain of the meaning of any genetic results in isolation. 

 

Your data will also be compared to others like you to determine which 

changes/concerns are most common among older adults and which may be more 

atypical. Our hope is that all of this information may allow us to create clinical 

measures to better identify when people are at risk for developing cognitive issues.  

 

If you have indicated interest in participating in additional studies, your name will be 

forwarded to the other members of the research team and you will be contacted shortly 

to discuss further research opportunities.  

 

It will likely be some time until this project is completed and the data analyzed, but we 

would be happy to follow up with you once we have the overall results worked out. 

Would you be interested in that? We thank you for your participation. 
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Abstract 

 

Objective: Subjective cognitive decline (SCD; self-perceived decrements in cognitive 

functioning in spite of objective cognitive performance within the normal range) and subtle 

cognitive decline (subtle CD; objective sub-clinical decrements in cognitive functioning) have 

each been identified as potential early indicators of pathological cognitive decline in older 

adulthood. Our objective was to determine those factors that most accurately distinguish 

individuals endorsing SCD from older adults with no concerns, and those demonstrating subtle 

CD from healthy controls. The overarching aim was to identify specific target variables that may 

inform the development of more efficient early screening methods for cognitive risk. 

Method: n=65 healthy community-dwelling older adults completed a brief 

neuropsychological assessment and self-report measures related to depressive symptomology, 

anxiety, loneliness, and self-perceived cognitive functioning. Binary logistic regression models 

were calculated for SCD and subtle CD using multiple demographic and psychosocial predictors. 

APOE 4-positive genotype, while a variable of interest, was excluded as a predictor due to 

underrepresentation in our sample (n=11). 

Results: Significant contributors to SCD included increased fear of aging, increased self-

reported word-finding decrements, and greater self-reported declines in cognitive functioning. 

Conversely, significant contributors to subtle CD included lower depressive symptomology, 

greater self-reported decline in planning ability, and increased anxiety regarding physiological 

function. SCD and subtle CD were not found to be related. 

Conclusions: SCD and subtle CD may represent distinct sources of potential vulnerability 

to pathological cognitive decline. Further, our results present potentially useful inclusions for early 

screening tools and protocols. Caveats and limitations are discussed. 
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Introduction 

Subjective cognitive decline (SCD) has been defined as a self-perceived decline in 

cognitive function among older adults in spite of performing within normal limits on standardized 

clinical-neuropsychological tests (Jessen et al., 2014). In recent years, SCD has attracted a great 

deal of attention as a potential prodrome of Alzheimer’s disease (AD) and other forms of objective 

late-life cognitive dysfunction, such as mild cognitive impairment (MCI). While concerns 

regarding cognition may not be entirely rare among older adults (Cooper et al., 2011; Jonker, 

Geerlings, & Schmand, 2000), there is persuasive evidence to suggest that, for at least a subset of 

those with SCD, self-perceived changes in cognitive functioning may indeed herald eventual 

decline to dementia (Reisberg, Shulman, Torossian, Leng, & Zhu, 2010). Supporting this, 

numerous studies have found an association between the presence of SCD and AD-consistent 

pathological markers, including hippocampal atrophy (Cherbuin, Sargent-Cox, Easteal, Sachdev, 

& Anstey, 2015), amyloid deposition (Amariglio et al., 2012), and volumetric change in 

cerebrospinal fluid (Robert Stewart et al., 2011). The relationship between SCD and cognitive 

dysfunction may be stronger still where persons with SCD carry the APOE 4 gene, an oft-cited 

risk factor for pathological cognitive decline (Ali, Smart, & Gawryluk, 2018).  

Combined, this evidence suggests that SCD may not only represent the earliest preclinical 

form of AD and other neurodegenerative processes, but also an ideal window for intervention 

before objective impairment manifests (Imtiaz, Tolppanen, Kivipelto, & Soininen, 2014; Smart et 

al., 2017).  At the least, it has been argued that the mere presence of SCD may serve as a screening 

tool to identify those at-risk of dementia who may be most amenable to preventative efforts 

(Buckley et al., 2016; Lista et al., 2015). Unfortunately, due to a lack of reliable and accurate 

means to identify high-risk individuals with SCD, this clinical potential has yet to be realized.  
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Challenges to Isolating SCD-Related Risk 

Multi-determination. A core challenge with distinguishing age-normative concerns from 

potentially pathological concerns associated with SCD is the multi-determined nature of SCD. 

While it is true that SCD has been linked to underlying neuropathological processes (Ali et al., 

2018), it has also been shown that SCD is highly correlated with psychological factors, such as 

trait neuroticism, anxiety, and depression (Comijs, Deeg, Dik, Twisk, & Jonker, 2002; Derouesné, 

Lacomblez, Thibault, & LePoncin, 1999; Dux et al., 2008; Jenkins, Tree, Thornton, & Tales, 2019; 

Slavin et al., 2010). These factors may, in turn, be influenced by other situational factors and 

medical comorbidities, such as chronic pain, which is relatively common in older adults (Allaz & 

Cedraschi, 2015; Gibson, 2015; Goesling, Clauw, & Hassett, 2013). Given that SCD may result 

from multiple etiologies, and that not all of these relate to risk of AD or other dementias, it has 

proven difficult to distinguish SCD that is potentially prodromal to a dementia process from SCD 

due to other factors (Tuokko & Smart, 2018).  

Insensitive measures. Individuals with SCD perform within normal limits on objective 

cognitive tests by definition (Jessen et al., 2014). Nevertheless, numerous attempts have been made 

to identify SCD-specific cognitive profiles that are indicative of underlying neuropathology. These 

attempts have met with limited success. Individuals with SCD have occasionally been found to 

perform more poorly than healthy controls (without SCD) on cognitive screening measures 

(Stewart et al., 2001), as well as clinical tests of simple attention (Fortea et al., 2011), memory 

(Jessen et al., 2007), and executive functioning (Fonseca et al., 2015); however, these results have 

not been consistently replicated. This mixed outcome is not entirely unexpected given the 

psychometric properties of standardized clinical-neuropsychological measures, which aim to 

detect cognitive impairment significant enough to impact daily functioning. In service of this goal, 
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clinical impairment thresholds are conservative by design to optimize diagnostic sensitivity. The 

result is that such tests perform well in identifying those with frank impairment but are relatively 

insensitive to incremental differences in normal-range, unimpaired performance. While such 

measures have proven invaluable for identifying clinical samples, they are less well-equipped to 

assess subclinical decrements as may be present in SCD.  

The Role of Biomarker Data in SCD Risk Assessment 

The clinical significance and reliability of SCD risk assessment could be bolstered by the 

inclusion of known biological risk markers (e.g., biomarkers), as these provide objective data free 

from psychometric shortcomings or psychosocial influences. A prime candidate for this risk 

marker may be the APOE 4 genotype. While many biomarkers are not easily accessible to 

clinicians outside major research centres (e.g., PiB-PET; Perrotin, Mormino, Madison, Hayenga, 

& Jagust, 2012), APOE 4 genotype is easily obtained through low-cost non-invasive methods, 

and has shown promise in differentiating those with AD-predicting SCD from those with SCD 

associated with other etiologies (Krell-Roesch et al., 2015). Further, APOE 4 has been 

consistently identified as a risk factor for conversion to AD and vascular dementia (Allan & 

Ebmeier, 2011; Chen et al., 2016; Jiang et al., 2016; Liu et al., 2016; Mata et al., 2014; Pink et al., 

2015; Prestia et al., 2015). APOE 4 carriers have been estimated to have approximately three 

times greater risk of developing AD, while double allele carriers are estimated to be approximately 

15 times more likely than the general population to develop AD (Farrer et al., 1997). With respect 

to SCD, a recent review found that APOE 4 does not impact the development of SCD (broadly 

defined), but that SCD and APOE 4 confer independent and interacting risk for conversion to an 

objectively cognitively impaired state (Ali et al., 2018). Given the relationship between SCD, 

APOE 4, and AD-consistent neuropathology, the APOE 4 genotype may provide crucial insight 
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into risk for cognitive decline among those with SCD and may contextualize otherwise ambiguous 

evidence provided through other approaches. It is for exactly this reason that both the SCD Plus 

guidelines for high-risk SCD (Jessen et al., 2014) and NIA preclinical AD criteria (Jack et al., 

2018) encourage the collection of biomarker data to supplement neuropsychological test scores 

when assessing cognitive risk.  

Subtle Cognitive Decline as a Potential Indicator of Incipient Cognitive Decline 

Due to the aforementioned limitations, determining an at-risk cognitive profile or cognitive 

test performance threshold has proven challenging; nevertheless, the construct of subtle cognitive 

decline (subtle CD) may yet provide a means to derive risk for pathological decline from objective 

quantitative data. In 2011, the National Institute on Aging and the Alzheimer’s Association (NIA-

AA) proposed research criteria for preclinical AD (Sperling et al., 2011). These criteria assumed 

a chronological development of AD risk factors, beginning with cerebral amyloid accumulation, 

then advancing to neurodegeneration, and culminating in subtle CD before the onset of frank 

dementia. However, while the risk biomarkers were concretely defined and allowed for additional 

investigation, subtle CD was not described further. Although subtle CD was considered the 

behavioural manifestation of well-developed neurological vulnerabilities, the construct added little 

to the preclinical AD literature when left purely as a qualitative label. Thus, in order to include it 

in their investigation of the validity of the NIA-AA’s criteria for preclinical AD, Edmonds and 

colleagues undertook to operationalize subtle CD more concretely (Edmonds, Delano-Wood, 

Galasko, Salmon, & Bondi, 2015). 

Upon follow-up, a number of Edmonds et al.’s healthy adult sample had developed 

objective cognitive impairment. Of those who presented with only one NIA-AA risk factor at 

baseline, subtle CD was just as likely to present as amyloidosis. Subtle CD was included in 8% of 
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converted cases where two risk factors were identified at baseline. Further, of those presenting 

with all three of amyloidosis, neurodegeneration, and subtle CD at baseline, approximately 24% 

developed eventual objective cognitive impairment. Having any two or more risk factors was 

associated with a significantly increased risk of developing objective cognitive impairment. 

Considering the NIA-AA’s stipulation that subtle CD may be the final manifestation of underlying 

pathology before the onset of frank impairment, the increased risk posed by subtle CD when paired 

with other risk factors, and its amenability to non-invasive and economical screening, subtle CD 

may present a powerful indicator of potential cognitive risk.  

Research Objectives 

Owing to the early and exploratory nature of this work, guiding research objectives were 

established in lieu of concrete hypotheses. Our overarching aim was to elucidate the relationship(s) 

between SCD, APOE 4 genotype, specific psychosocial factors, and potential prodromal 

pathological cognitive decline. In service of this goal, our specific research objectives were duple. 

First, in light of the multi-determined nature of SCD, we aimed to 1) isolate the specific 

psychosocial, cognitive, and genetic factors that contribute most to SCD endorsement among older 

adult community samples. Next, we aimed to 2) clarify whether and to what extent SCD 

endorsement and APOE 4 genotype relate to objective cognitive performance (i.e, subtle CD). 

Methods 

Participants 

Eligible participants were adults >65 years of age living independently in British 

Columbia, Canada. In line with Jessen and coworkers’ negative criteria of cognitive or functional 

impairment (Jessen et al., 2014), eligible participants had never received a diagnosis related to 

cognitive impairment or any specific neurological disorder (e.g., dementia, stroke, etc.) and were 
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cognitively and functionally intact. Potential participants were considered to have probable MCI 

and, consequently, were excluded from analyses if they a) achieved a z-score <2.00  on the 

Memory and Aging Telephone Screen (Rabin et al., 2007); b) achieved a score <24 on the MMSE-

2 cognitive screening measure, c) achieved a score <8 on the Lawton-Brody IADL scale, or d) 

scored >1 standard deviation below the age-normative mean across the majority of 

neuropsychological tests loading onto any single cognitive domain (Edmonds et al., 2015). After 

screening, n=65 participants met eligibility criteria.  

SCD determination. A substantial body of work has demonstrated that cognitive 

complaints and self-reported declines are typical of the aging experience and, as such, may provide 

limited benefit for predicting an individuals’ cognitive trajectory. Conversely, it has been 

suggested that concerns about cognitive decline are significantly more predictive of later declines 

(Jessen et al., 2014). Thus, the classification of SCD endorsement in the current study was 

informed by Subjective Cognitive Decline Initiative (SCD-I) Working Group’s criteria for SCD 

that is high risk for AD (SCD Plus; Jessen et al., 2014) and corroborating studies (Jessen et al., 

2020; Jessen et al., 2014; Rabin et al., 2015). Participants’ SCD endorsement was determined by 

first exploring whether they had noticed any cognitive changes/declines within the past five years 

and then following up with a single query: “Are your cognitive changes concerning to you (e.g., 

more than you would expect compared to others your age)?”. 

Subtle CD classification. In addition to the classification of SCD based on self-

identification, participants were classified as healthy controls or as demonstrating subtle CD based 

on their neuropsychological test performance. We applied Edmonds and colleagues’ criteria for 

subtle CD with few amendments to better suit the large battery used in this study (Edmonds et al., 

2015). Specifically, Edmonds et al. administered an abbreviated battery of six tests divided equally 
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across three cognitive domains (i.e., two tests per domain). Their criteria state that individuals with 

a single score >1 SD below age-normed mean distributed across each of two neuropsychological 

domains may be assumed to have declined from their previous/expected level of ability and, 

consequently, were considered to demonstrate subtle CD. In contrast, individuals with more than 

one low score within a domain or with a single low score in each of the three domains were 

considered to have probable MCI.  

Previous work demonstrates the high probability – even typicality – of scores >1 SD below 

age-normed means even in healthy individuals (Binder, Iverson, & Brooks, 2009). Given the 

increased likelihood of familywise error due to the greater number of tests administered in the 

current study, we retained Edmonds et al.’s inclusion criteria for subtle CD but discarded their 

frequency-based criterion for exclusion (i.e., MCI) in favor of a percentage-based criterion (i.e., if 

>50% of an individual’s scores within a given cognitive domain are >1 standard deviation below 

the age-normative mean, they are considered to have MCI and were ineligible for inclusion). We 

believe this amendment stays true to the intent of Edmonds et al.’s definition while allowing for 

its application to a more comprehensive battery.  

Thus, participants were categorized as healthy controls (absent subtle CD) or as evidencing 

subtle CD. Each group was then further sub-divided according to the presence or absence of self-

identified SCD as described above. 

Measures and Materials 

Self-report measures. Participants completed self-report scales related to depression, 

anxiety, and self-perceived cognitive and daily functioning.  

Adult Manifest Anxiety Scale, elderly version (AMAS-E; Reynolds, Richmond, Lowe, 

2003). The AMAS has been found to be temporally stable, to have moderate to good correlation 
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with other established measures (Lowe & Raad, 2006), and to be invariant with gender (Lowe & 

Reynolds, 2006). All forms of the AMAS include a validity scale which may provide insight into 

participants’ openness to endorsing symptoms. The AMAS-E specifically contains subscales 

dedicated to worry/oversensitivity, physiological anxiety, and fear of aging in adults 60 years of 

age and older. The inclusion of the AMAS-E was key in our investigation of SCD and subtle CD. 

Anxiety has been consistently linked to the endorsement of SCD (e.g., Hill et al., 2016; Tandetnik 

et al., 2017). The role of anxiety in subtle CD remains unclear. Including the AMAS-E general 

score and subscale score as predictors allowed us to determine the extent to which various 

dimensions of anxiety contributed to our constructs of interest. 

Cognitive Change Index (CCI; Saykin et al., 2006). The CCI measures individuals’ 

perceptions of cognitive change over time across several cognitive domains, including memory, 

language, and executive functioning. The CCI scores correspond relatively well with objective test 

performance (Rattanabannakit et al., 2016). High scores on the CCI indicate a greater degree of 

perceived cognitive change. Although the CCI’s content clearly overlaps with perceived cognitive 

change, it is less clear whether it reflects the concern aspect of SCD. Further, it is unclear whether 

the CCI may be a good measure of objective cognitive changes in the earliest stages (as might be 

manifested by subtle CD). The CCI was included as a predictor in accordance with our overarching 

goal to identify potential screening measures and items that are particularly sensitive to risky 

conditions, like SCD and subtle CD. 

Demographics and health history. A demographics and physical/mental health history 

questionnaire was created for use in this study. Questionnaire items queried general demographic 

details (e.g., age, sex, education, etc.), presence of physical health adversities known to impact 

cognitive functioning, previous and/or current mental health adversities, family history of 
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cognitive disorder, and previous genetic testing experience. Age, sex, and education have each 

been found to impact the endorsement of SCD and, thus, were included as predictor variables. 

Advanced age is strongly associated with increased risk for pathological cognitive decline. Sex 

(and related socialization) has been found to exert an influence on who is likely to endorse 

cognitive concerns and at what stage of development or severity. Education, on the other hand, is 

a key contributor to cognitive reserve (e.g., resilience against pathological cognitive decline 

bestowed by one’s education and socioeconomic standing), which has been shown to impact the 

alacrity and trajectory of cognitive decline once pathology has been established (e.g., Stern, 2012). 

Additionally, positive psychiatric history and family history of dementia/cognitive disorder were 

also included as predictors due to their demonstrated influence on dementia risk.  

Geriatric Depression Scale, short form (GDS; Yesavage et al., 1982). The GDS is 

designed to reflect the unique presentation of depression in older adults, controlling for physical 

symptoms and health adversities. The GDS has been shown to have predictive validity in terms of 

quality of life, independent activities of daily living, and depressive mood, and has proven reliable 

with older adult populations (Cronbach's alpha .90). The GDS was included as a predictor given 

its frequent use for screening purposes and evidence that depressive symptoms may both speed 

cognitive decline (Kim et al., 2015; Müller-Gerards et al., 2019) and influence self-reported 

cognitive functioning and concern (Tomita et al., 2014). 

Measurement of Everyday Cognition, select subscales (ECog; Farias et al., 2008). The 

full ECog measures self-reported cognitive ability relative to same-aged peers across six domains, 

including memory, language, visuospatial ability, planning, organization, and divided attention. 

The ECog has excellent test-retest reliability (r= .82) as well as strong convergent and 

discriminative validity when compared to other measures. For efficiency, the language and 
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visuospatial ability subscales of the ECog were excluded in the current study. Specifically, the 

language section was considered unduly burdensome for older adults within the context of the 

larger assessment battery and its redundancy with screening questions (MATS) related to 

perceived word-finding difficulties. The visuospatial ability section was excluded as we did not 

perform any corroborative objective testing of visuospatial ability within our neuropsychological 

assessment. Thus, participants were only administered memory, planning, organization, and 

divided attention subscale items. Low scores on the ECog indicate worse functioning relative to 

same-aged peers, whereas high scores indicate better functioning relative to same-aged peers. The 

ECog is a commonly used measure in SCD studies and was considered a valuable inclusion in our 

analyses given our greater goal of identifying viable screening measures or items. 

Memory and Aging Telephone Screen (MATS; Rabin et al., 2007). In addition to being 

used as a gross cognitive screening measure to determine eligibility alongside the MMSE-2, 

MATS responses were used to determine whether participants endorsed self-perceived changes in 

word-finding ability. Although word-finding challenges are typical of normative cognitive aging, 

declines in this area are commonly reported causes for distress among older adults. As such, it was 

deemed relevant to include the endorsement of word-finding declines in the regression analyses. 

UCLA Loneliness Scale (Russell, Peplau, & Ferguson, 1978). In light of recent work 

demonstrating the unique accelerating effect of loneliness on cognitive decline (Donovan et al., 

2017), it was considered important to include this variable in our regression analyses. Factor 

analysis has shown UCLA Loneliness Scale outcomes to be invariant with age and to be highly 

internally consistent (Ausín, Muñoz, Martín, Pérez-Santos, & Castellanos, 2019).   

Neuropsychological assessment. The neuropsychological test battery was designed to 

closely parallel the Uniform Data Set used in the large-scale Alzheimer’s Disease Neuroimaging 
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Initiative (ADNI) study (Weintraub et al., 2018). Lower than expected performance on 

neuropsychological measures was used to classify individuals as healthy controls or as 

demonstrating subtle CD. 

Boston Naming Test, second edition (BNT; Kaplan, Goodglass, & Weintraub, 2000). The 

BNT is a measure of confrontation naming that is sensitive to disruptions in language. The BNT 

(or an abbreviated version) is commonly included in Alzheimer’s research batteries (e.g., 

CERAD), as it has been shown to be sensitive to overall cognitive dysfunction (Mast & 

Gerstenecker, 2010). 

California Verbal Learning Test, Second Edition (CVLT-2; Delis, Kramer, Kaplan, & 

Ober, 2000). The CVLT-2 measures verbal learning, retention, recall, and recognition. It further 

provides insight into executive functions, such as self-monitoring, inhibition (proneness to 

interference), and effort. Individuals with AD and other forms of objective cognitive impairment 

demonstrate clear and well-documented patterns of performance on the CVLT-2, making it an 

excellent diagnostic tool for objective cognitive decline (Gifford et al., 2015; Lezak, Howieson, 

Bigler, & Tranel, 2012).  

Controlled Oral Word Association Test (COWAT; Ivnik et al., 1996). The COWAT is a 

test of verbal fluency, which includes aspects of executive functioning, word retrieval and 

processing speed (Lezak et al., 2012). As such, COWAT performance is sensitive to memory and 

prefrontal/executive deficits. Verbal fluency is not only sensitive to MCI, but the specific pattern 

of poor performance has been shown effective for differentiating specific pathologies (Price et al., 

2012; Weakley, Schmitter-Edgecombe, & Anderson, 2013).  

Golden Stroop Test (Stroop; Ivnik et al., 1996). The Stroop test provides insight into 

various cognitive functions, including processing speed, simple attention, word generation, and 
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executive inhibition. Individuals with objective cognitive dysfunction, such as those with MCI and 

AD, have been found to perform more poorly than healthy controls on the inhibition task in 

particular (Bélanger, Belleville, & Gauthier, 2010). 

Test of Practical Judgment (TOP-J; Rabin et al., 2007). The TOP-J is a measure designed 

to assess individuals’ safety awareness and behaviours, problem-solving, and ability to navigate 

common daily activities. Owing to its’ prefrontal/executive-loaded nature, the TOP-J has been 

shown to differentiate those with MCI, AD, and other objective cognitive impairment from 

cognitively intact individuals (Rabin et al., 2009). What is more, in the case that individuals are 

found to suffer from objective cognitive impairment, the TOP-J may provide insight into their 

relative safety in the community. 

Trailmaking Test (TMT; Ivnik, Malec, Smith, Tangalos, & Petersen, 1996). Trailmaking 

Test A provides insight into simple attention, whereas Trailmaking Test B provides insight into 

selective attention, inhibition, and executive switching. Trailmaking Test B has been used to 

identify late-stage Alzheimer’s disease and other prefrontal lobe dysfunction (Rapp & Reischies, 

2005). 

Wechsler Adult Intelligence Scale, fourth edition: Digit Span subtest (DS; Wechsler & 

Psychological Corporation, 2008). Digit span is a commonly used test in both clinical and 

research settings. Digit span-forward is a test of simple attention while digit span backward 

measures working memory. There is evidence that digit span is sensitive to MCI and may be 

sensitive to cognitive impairment among those with subjective memory complaints (Kurt, Yener, 

& Oguz, 2011). Analysis of reliable digit span may also be used as a measure of effort.  

Wechsler Advanced Clinical Solution for the WAIS-IV and WMS-IV: Test of Premorbid 

Function (TOPF; Wechsler, 2008). The TOPF is commonly used in clinical and research settings 
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to estimate premorbid cognitive ability based on demographic factors and performance on tasks 

insensitive to cognitive dysfunction (Wechsler, 2008). In the absence of comprehensive 

intelligence testing, The TOPF provides an estimate of individuals’ premorbid intelligence. Where 

questions are raised regarding potential cognitive declines, TOPF performance may represent 

individuals’ prior peak intellectual ability. This is determined using word reading ability, corrected 

for educational attainment and socioeconomic status.  

Wechsler Memory Scale, fourth edition: Logical Memory subtest (LM; Wechsler & 

Psychological Corporation, 2008). In contrast to the CVLT-2, which assesses memory for non-

contextual verbal information, the LM measures the influence of organization, meaning, and 

context on learning, retention, and recall. 

Wechsler Memory Scale, fourth edition: Visual reproduction subtest (VR; Wechsler & 

Psychological Corporation, 2008). VM assesses individuals’ learning and memory for non-verbal 

information. This test also provides opportunity for qualitative observation of fine motor 

functioning and frank visual disturbance. 

Genetic sample collection. To obtain participants’ APOE 4 status, the Oragene OG-500 

DNA saliva collection kit, mailable tube format, was used to obtain saliva samples from each 

participant. Oragene PrepIT L2P was used as a reagent for DNA extraction. 

Outcomes 

 Binary logistic regression models for SCD endorsement and subtle CD resulting models 

are reported along with p-values, odds ratios per point increase, and 95% confidence intervals for 

odds ratio estimations per identified predictor. 

Procedures 

The study procedures were approved by the University of Victoria Human Research Ethics 
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Board and all activities were conducted in accordance with the Declaration of Helsinki. Following 

telephone screening and consent procedures, participants were administered paper-and-pencil 

questionnaires and asked to complete the measures independently. Upon completion, participants 

participated in a formal neuropsychological assessment administered by the Principal Investigator 

(JIA). Participants returned on a subsequent day to provide saliva samples and participate in an 

interview related to their perception of cognitive change with age (the results of which are reported 

elsewhere). Given the ethical concerns surrounding genetic status disclosure, as well as the 

uncertain nature of the meaning of SCD (Leuzy & Gauthier, 2012; Schicktanz et al., 2014; Tuokko 

& Smart, 2018), participants were not provided with the results of their neuropsychological 

assessment or genotype. 

Analyses 

Based on neuropsychological test performance, participants were coded as a healthy 

control or as demonstrating subtle CD. APOE 4 genotype was determined via qPCR. The rs7412 

and rs429358 single-nucleotide polymorphisms were isolated in order to discriminate between 

APOE 2, 3, and 4 alleles. Participants carrying at least one APOE 4 allele were considered to 

be APOE 4-positive. All statistical analyses save for power analyses were performed using SPSS 

statistical software, Version 27.  

Chi-squared analyses and independent samples t-tests were conducted to determine the 

equivalence of group demographic characteristics. As a preliminary step to our regression 

analyses, we performed bivariate two-way correlation analyses between all variables (criterion and 

predictor) to determine the extent of multicollinearity between variables. Following this, we 

conducted separate stepwise binary logistic regression analyses for each criterion variable (i.e., 

SCD endorsement, subtle CD). The order of entry for predictor variables into the model was 
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determined according to the magnitude of effect. Removal of predictors was determined according 

to conditional parameter estimates of the likelihood ratio (i.e., Forward entry: Conditional). Those 

predictors with the greatest impact (based on the statistical significance of the effect) were entered 

first, followed by the next greatest contributor and so on in order until no further predictors were 

found to exert a significant influence on the criterion of interest.  

Intended predictors were: 1) APOE 4 genotype; 2) age; 3) sex; 4) education; 5) having a 

first-degree family member who is/was diagnosed with dementia; 6) having a current and/or 

historical diagnosis of psychological disorder (e.g., depression, anxiety); 7) self-reported decline 

in word-finding ability (MATS); 8) ECog memory subscale total t-score; 9) ECog organization 

subscale total t-score; 10) ECog planning subscale total t-score; 11) ECog divided attention 

subscale total t-score; 12) CCI total; 13) GDS total; 14) UCLA Loneliness Scale total; 15) AMAS-

E worry/oversensitivity t-score; 16) AMAS-E physiological anxiety t-score; 17) AMAS-E fear of 

aging t-score; 18) AMAS-E lie scale t-score; 19) AMAS-E general (total) anxiety t-score. 

Additionally, 20) subtle CD was included as a predictor for SCD endorsement and vice versa to 

more directly test the relationship between subjective and potential objective cognitive decline. 

TOPF scores were found to be statistically invariant across groups. Further, TOPF outcomes are 

known to be significant influenced by education and socioeconomic status. Given its homogeneity, 

and partial determination by other established SCD contributors (e.g., education), the TOPF was 

excluded from the analyses in favour of other demographic factors. Limits were set to p = .05 for 

entry and p=.10 for removal from each model. Classification cut-off was set to 0.5.  

Follow-up power analyses were conducted using G*Power version 3.1.9.7 software. Odds 

ratios (OR) were derived from the literature where possible. Where odds ratios were not available, 

an odds ratio of 1.5 was used instead. This was considered a conservative estimate based on the 
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objective cognitive decline literature and an assumption of 10% change per unit. Analyses were 

calculated for power at different levels in order to provide a lower and upper range (0.40 and 0.70, 

respectively). Analyses were performed with an assumption of no covariates (i.e., predictor effects 

were considered in isolation). Given that no previous research on predictors/contributors to subtle 

CD were available, power analyses were conducted for SCD predictors separately.  

Results 

Sample Characteristics 

 Demographic data and self-report outcomes are provided in Table 3.1. The majority of our 

sample was comprised by retired professors, researchers, and university staff. Overall, the majority 

of our sample fell into the youngest-old/middle-old age group (M=73.92 years, SD=6.25 years), 

though a wide age range was represented (minimum=65 years, maximum=92 years). Our sample 

was relatively highly educated (M=15.85 years, SD=2.81 years) though, similarly, there was a 

wide range of educational achievement (minimum=8 years, maximum=20 years (PhD)). There 

was no significant difference between groups with regard to estimated premorbid intellectual 

functioning (TOPF); however, there was a trending (non-significant) difference between those 

with subtle CD and healthy controls (p=.051) such that those with subtle CD may have had slightly 

higher estimated premorbid intellectual ability. Paralleling age and education, the range in 

premorbid functioning estimates was large (minimum full-scale IQ (FSIQ) estimate=89, maximum 

FSIQ=127).  

Subtle CD was demonstrated by 38.5% of the total sample (n=25/65). Participants 

demonstrating subtle CD were significantly younger than healthy controls (t=2.01, p=.049, 

Hedges’ g=0.35) but did not significantly differ across any other demographic variable (e.g., 

APOE 4 genotype, SCD endorsement, sex, years education, psychiatric diagnosis, first-degree 
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family members with dementia). SCD was endorsed by 33.9% (n=22/65). Healthy controls 

endorsing SCD were less likely to have high cholesterol (2=5.59, p=.018) versus healthy controls 

without concerns, however this did not translate to a significant overall difference between the 

healthy control and subtle CD groups. Groups were otherwise comparable across demographic 

variables. 

Participants endorsed low depressive symptomology on the GDS (i.e., n=58 normal, n=7 

mild) and this was invariant with group. All participants reported sub-clinical 

worry/oversensitivity and physiological anxiety on the AMAS-E; however, fear of aging ranged 

from subclinical to clinically significant (n=5/65, 7.7%). Lie scale scores remained within the 

expected range as did general (total) anxiety. 

APOE 4 Genotype Exclusion 

 As a well-established risk factor for neurodegeneration (Ali et al., 2018; Edmonds et al., 

2015; Jessen, Wolfsgruber, et al., 2014) and a central variable of interest in this study, APOE 4 

genotype data was collected for all eligible participants. Unfortunately, the number of eligible 

participants recruited for this study was much lower than initially expected. As a result, the 

representation of APOE 4-positive individuals in our sample was too low to perform meaningful 

group-level statistical comparisons (total n=11/65, 16.9%). APOE 4-positive representation was 

diluted further still when divided across subtle CD and SCD status groups. In light of the low n of 

positive cases per group and consequently low power of APOE genotype as a predictor, this 

variable was excluded from the regression model calculations.  

Correlation Analyses 

 The full correlation matrix is presented in full in Table 3.2. Correlation analyses indicated 

that our primary criterion variables, SCD endorsement and subtle CD, were not significantly 
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related (r=0.04, p=.776), suggesting that they represent distinct constructs. Both criterion variables 

did, however, correlate with several predictor variables.  

SCD endorsement was significantly associated with several measures of self-reported 

cognitive functioning, including word-finding difficulties (MATS: r=.317, p=.010), memory 

function relative to same-aged peers (ECog memory: r=-0.33, p=.007), and total cognitive decline 

(CCI: r=0.04, p=.776). It also correlated positively with anxiety related to physical functioning 

(AMAS-E physiological anxiety: r=0.26, p=.042), fear of aging and age-related changes (AMAS-

E fear of aging: r=0.48, p<.001), and overall anxiety (AMAS-E general: r=0.29, p=.021), These 

correlations were consistent with the literature and aligned with expectations as SCD would, by 

definition, relate to perceived cognitive change and concern. More surprisingly, SCD endorsement 

was also associated with potential underreporting of anxiety (AMAS-E LIE: r=-0.27, p=.035) and 

lower endorsement of depressive symptoms (GDS: r=0.26, p=.034).  It did not relate to any 

demographic factors. 

 In contrast, subtle CD related more closely to demographic factors than cognitive or 

psychosocial variables. With regard to self-perceived cognitive functioning, subtle CD only related 

to lower planning ability relative to same-aged peers (ECog planning: r=-0.32, p=.009). 

Demographically, subtle CD was inversely correlated with age (r=-0.25, p=.049) and having a 

first-degree family member with dementia (r=-0.35, p=.036). It did not significantly relate to any 

of our anxiety or depression measures. 

The relationships between predictor variables were generally as expected. Subtests within 

a given measure correlated highly with each other, as did items within a similar domain (e.g, 

anxiety, depression, and positive psychiatric history). Overall, correlations between variables 
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tended to fall below 0.7,  the threshold beyond which multicollinearity would be expected to distort 

the regression model (Dormann et al., 2012).  

Regression Analyses 

Due to the exclusion of APOE 4 genotype for low APOE 4-positive representation, the 

final regression analyses for SCD endorsement and subtle CD were calculated using 20 potential 

predictors rather than the initially intended 21. See Tables 3.3 and 3.4 for a more detailed 

presentation of the final regression models for SCD endorsement and subtle CD, respectively. 

SCD endorsement model.  

First iteration. Performance of a binary logistic regression initially identified a seven-step 

model. Unique contributors to SCD endorsement in order of significance were identified as follow: 

1) AMAS-E fear of aging t-score (p=.003, OR=1.35, CI 95%=1.11, 1.64); 2) having a first-degree 

relative with dementia (p=.029; OR=-0.07); 3) AMAS-E lie scale t-score (p=.032, OR=-0.89, CI 

95%=0.80, 0.99); 4) self-endorsed word-finding decrements (p=.035; OR=14.96); 5) age (p=.037; 

OR=1.21; CI 95%=1.01, 1.45); 6) CCI total (p=.038; OR=1.16; CI 95%=1.01, 1.33); and 7) male 

sex (p=.063; OR=20.99). It should be noted that having a relative with dementia decreased the 

probability of SCD endorsement, whereas fear of aging, word-finding decrements, perceived 

cognitive change, and male sex each increased the probability of SCD endorsement. Further, those 

with SCD were more likely to over-report anxiety symptoms/concerns (AMAS-E lie scale) relative 

to their same-aged peers. This pattern of responding is frequently referred to as a “cry for help” 

profile and connotes a significant degree of emotional distress. The identified model improved the 

classification accuracy of the baseline model (i.e., including the intercept alone) from 66.2% to 

87.7% overall. Correct identification of SCD specifically was increased from 0% to 81.80%. 

Further, the model explained a large proportion of unique variance contributing to SCD 
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endorsement (Nagelkerke R2=0.74); however, the inclusion of (male) sex as a predictor violated 

our predetermined significance threshold of  =.05.  

Second iteration. The removal of participant sex as a predictor significantly (p=.011) 

changed the regression model. Recalculation of the regression excluding participant sex provided 

a six-step model: 1) AMAS-E fear of aging t-score (p=.003, OR=1.27, CI 95%=1.09, 1.47); 2) 

self-endorsed word-finding decrements (p=.023; OR=13.58); 3) having a first-degree relative with 

dementia (p=.024; OR=-0.10); 4) CCI total (p=.047; OR=1.12; CI 95%=1.00, 1.24); 5) AMAS-E 

lie scale t-score (p=.060, OR=-0.90, CI 95%=0.81, 1.01); and 6) age (p=.061; OR=1.16; CI 

95%=0.99, 1.35). This model correctly classified 86.2% of individuals overall, 77.3% of those 

endorsing SCD. This model continued to explain a large proportion of unique variance 

contributing to SCD endorsement (Nagelkerke R2=0.69); however, the removal of participant sex 

undermined the influence of AMAS-E lie scale t-score and participant age on SCD endorsement, 

leading their contribution to become non-significant. Follow-up t-tests did not support a significant 

effect of participant sex on age (t(63)=-.24, p=.808) or AMAS-E lie scale t-score (t(63)=.91, 

p=.367). Likewise, no significant correlation was found between age and AMAS-E lie scale t-

score for male participants (Pearson’s r=.084, p=.387). Unique among the identified predictors, 

having a relative with dementia continued to confer a significant protective effect. 

Third iteration. The removal of AMAS-E lie scale t-score and participant age each 

significantly changed the regression model (p=.029, p=.042, respectively). Recalculation of the 

regression following the removal of these variables provided a four-step model: 1) AMAS-E fear 

of aging t-score (p=.003, OR=1.21, CI 95%=1.06, 1.37); 2) self-endorsed word-finding decrements 

(p=.030; OR=9.28); 3) CCI total (p=.042; OR=1.10; CI 95%=1.00, 1.20); and 4) having a first-

degree relative with dementia (p=.053; OR=-0.20). The identified model correctly identified 
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81.5% of individuals overall and 72.7% of those endorsing SCD specifically. It explained a much-

reduced proportion of the variance contributing to SCD endorsement relative to previous iterations 

(Nagelkerke R2=0.56); however, the removal of the nonsignificant predictors from the previous 

model weakened the effect of having a first-degree relative with dementia. Follow-up t-test 

demonstrated no significant effect of participant sex on incidence of familial dementia (t(63)=1.06, 

p=.294).  

Final iteration. The removal of having a first-degree relative with dementia as a predictor 

significantly changed the model (p=.034). Recalculation of the regression following the removal 

of first-degree relatives with dementia provided a final three-step model with significant 

predictors: 1) AMAS-E fear of aging t-score (p=.006, OR=1.16, CI 95%=1.04, 1.29); 2) self-

endorsed word-finding decrements (p=.028; OR=8.44); and 3) CCI total (p=.035; OR=1.09; CI 

95%=1.01, 1.18). The identified model correctly identified 76.9% of individuals overall; 86% of 

those with no concerns and 59.1% of those endorsing SCD.  and the final model explained a 

moderate amount of the variance contributing to SCD endorsement (Nagelkerke R2=0.50). All 

identified predictors conferred an increased risk of endorsing SCD. Variables excluded from the 

regression models included subtle CD, years of education, psychiatric diagnosis, generalized 

anxiety (AMAS-E worry/oversensitivity), anxiety regarding physical functioning and condition 

(AMAS-E physiological anxiety), depressive symptomology (GDS), loneliness (UCLA 

Loneliness Scale), and all ECog indices (memory, planning, organization, divided attention). None 

of the excluded variables were found to explain significant unique variance in SCD endorsement 

for any iteration of the model.  

Subtle CD model. Only one iteration of the subtle CD model was calculated as the 

contributions of all identified predictors were significant. Regression analyses identified an 
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optimized three-step solution. Significant predictors of subtle CD were identified as follow: 1) 

ECog planning mean score (p=.004; OR=-0.18; 95% CI=0.05, 0.58); 2) GDS total (p=.007; OR=-

0.72; 95% CI=0.56, 0.91); and 3) AMAS-E physiological anxiety t-score (p=.015; OR=1.15; 95% 

CI=1.03, 1.28). This model improved the overall classification accuracy of the baseline model (i.e., 

including the intercept alone) from 66% to 78.5% of individuals with subtle CD. Correct 

identification of those with subtle CD increased from 0% to 56% in the final model. It should be 

noted that subtle CD was better identified by step 2 of the model (64%); however, a greater number 

of healthy controls were identified by the final step (92.5% as compared to 85% in step 2. The 

final model explained a relatively small amount of the unique variance (Nagelkerke R2=0.34). 

Inverse to our expectations, higher depressive symptomology was associated with a decreased 

likelihood of demonstrating subtle CD. On the other hand, low self-reported planning ability 

(relative to peers) and high physiological anxiety conferred a greater risk of demonstrating subtle 

CD on objective tests. Notably, SCD was not identified as a significant predictor of subtle CD. 

Other variables excluded from the regression model included years of education, participant age, 

participant sex, having a first-degree relative with dementia, psychiatric diagnosis, self-reported 

word-finding difficulties (MATS), cognitive change (CCI), anxiety (AMAS-E 

worry/oversensitivity, fear of aging, physiological anxiety, total anxiety), response style (AMAS-

E lie scale), loneliness (UCLA Loneliness Scale), and all ECog indices (memory, planning, 

organization, divided attention). None of the excluded variables were found to explain significant 

unique variance in SCD endorsement for any iteration of the model.  

Power Analyses 

In light of our low n and the unexpected exclusion of various theoretically-supported 

predictors from our SCD and subtle CD models, we determined that power analyses were 
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warranted to clarify the sample size necessary to detect a significant effect for a given predictor. 

Our findings are summarized in Table 3.5. 

With regard to our demographic variables, our sample of n=65 was confirmed to be 

underpowered for our regression analyses. For the sake of power analysis and lacking previously 

reports ORs, the majority of our dichotomous demographic predictors were estimated to increase 

the odds of SCD endorsement/subtle CD by 1.50 times when present. Based on these estimated 

values, a sample size of n=191 to n=255 would have been necessary in order to detect an effect 

with relatively low power (0.40). At a higher level of power (0.70), estimated necessary sample 

sizes exceeded n=400. 

As may be expected, more data was available regarding the relationship between self-

reported cognitive functioning and SCD. Further, measures like the ECog demonstrated a larger 

impact on SCD endorsement than our conservative estimates. Our sample size of n=65 exceeded 

the estimated sample necessary to detect an effect with weak power (0.40). It also met or exceeded 

the estimates for detecting effects of ECog memory, ECog planning, and ECog organization at a 

power of 0.70. However, our sample remained too small to detect changes at 0.70 for MATS word-

finding (n=127), ECog divided attention (n=77), and CCI total (n=127). 

Finally, with regard to psychosocial/mental health factors, our sample was within the 

acceptable range to detect effects of anxiety and loneliness at a power of 0.40, but was insufficient 

to detect significant effects of GDS or having a previous/current psychiatric diagnosis at the same 

level of power. Similar outcomes were found at our higher power estimate (0.70). 

Discussion 

 The aims of this study were several. First, we sought to 1) determine whether and which 

combination of psychosocial factors, demographic variables, APOE 4 genotype, and low 
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cognitive performance corresponded to SCD endorsement. In turn, our second aim was to 2) 

determine whether and which combination of psychosocial factors, demographic variables, APOE 

4 genotype, and SCD aligned with low cognitive performance.  

APOE 4 Genotype 

Before ensuing a comprehensive review of our identified regression models, the under-

representation of APOE 4-positive genotype warrants some consideration. It has been shown that 

carriers of the APOE 4 allele may be at increased risk of experiencing SCD and 

neurodegeneration (e.g., Ali et al., 2018; Edmonds et al., 2015; Herrmann et al., 2019). Despite 

our attempt to include APOE 4 genotype as a key predictor, however, there were too few positive 

cases (n=11/65, 16.9%) to perform meaningful statistical analyses of any possible genetic 

contribution to SCD or subtle CD in our sample. Although the absolute number of APOE 4-

positive cases was low, it bears mentioning that the proportion of APOE 4-positive individuals in 

our sample was roughly equivalent to what would be expected for our population of healthy older 

adults with primarily Northern European origin. For instance, McKay and colleagues estimated 

that approximately 13% of European adults between the ages of 66 and 90 years carry the APOE 

4 allele (McKay et al., 2011) while Kern and coworkers estimated a prevalence of approximately 

15.6% in their comparable community sample (Kern et al., 2015). For context, the prevalence of 

APOE 4 genotype among AD samples may surpass 60% (Ward et al., 2012). Given the 

proportional representation of APOE 4 genotype in our sample, the low frequency of APOE 4 

genotype in our sample is likely due to a small n overall.  

SCD Contributors 

Early iterations. Although our final model was relatively robust, some of the earlier SCD 

models may merit attention. Initial analyses identified male sex as the single greatest factor 
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contributing to SCD endorsement (i.e., increasing the odds of SCD endorsement over 20x versus 

being female) despite participant sex failing to reach statistical significance as a predictor. This is 

notable given our relatively small sample of male participants (n=14). Subsequent removal of this 

variable from our model had a cascading effect on the contributions of age, distress/“cry for help” 

responding, and the influence of having a first-degree relative with dementia. Follow-up t-tests 

failed to substantiate any direct effect of participant sex on the contributions of participant age, 

distress, or familial dementia; however, the trending effect of participant sex (p=.063) despite the 

low n of males (14/65) suggests that this variable may simply have had inadequate power to reach 

statistical significance. 

 Culling these non-significant predictors from our model led to a final solution where all 

contributors exerted a significant degree of unique influence over SCD endorsement; however this 

final model performed more poorly than our initial iteration with respect to correctly identifying 

endorsers. Our first model (with non-significant predictors included) correctly classified 81.8% of 

SCD endorsers, whereas our final model correctly classified 59.1% of SCD endorsers. Although 

our final model may present the most robust predictors of SCD endorsement, it is likely that a 

number of the removed non-significant predictors may also have added explanatory value. 

Unfortunately, the forward entry method we employed for our regression analyses prioritizes the 

uniqueness of a given predictor’s contribution. The culled predictors may still be important 

considerations for screening purposes. 

Final model. Several iterations of our SCD model were calculated due to the inclusion of 

non-significant contributors. Our final model identified fear of aging (AMAS-E), self-endorsed 

word-finding declines (MATS), and overall cognitive decline (CCI) as the variables with the most 

significant unique impacts on SCD endorsement. Our final solution aligns with the literature and 
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suggests that SCD in our community sample may more reliably reflect anxiety amidst relatively 

normative age-related cognitive changes than measurable pathological decline.   

The principle role of anxiety – specifically anxiety related to age-related changes – in SCD 

endorsement was consistent with expectations given the previous implication of anxious distress 

and trait neuroticism in at least some cases of SCD/cognitive complaint endorsement  (Haavisto, 

2018; Merema, Speelman, Foster, & Kaczmarek, 2013; Pearman & Storandt, 2005; Snitz et al., 

2015). For instance, a recent review by Hill and coworkers (Hill et al., 2016) found anxiety to be 

“consistently associated” with subjective cognitive impairments (i.e, SCD). This is not to say, 

however, that anxiety necessarily causes SCD endorsement in a unidirectional fashion. Tobiansky 

and colleagues (Tobiansky, Livingston, & Mann, 1995) present a case for a reciprocal relationship 

between anxiety symptoms and SCD. In their longitudinal study, it was found that older adults 

with SCD were not only more likely to endorse anxiety symptoms at baseline, but that they were 

also more likely to endorse increasing anxious symptomology over time. Similarly, other work has 

found anxiety to predispose individuals toward SCD but also to increase in turn when individuals 

perceived their cognitive abilities to decline (Hill et al., 2019; Verhaeghen, Geraerts, & Marcoen, 

2000). Importantly, Rabin, Smart, and Amariglio (2017) caution against discounting this 

interaction as purely “worry feeding worry”. In at least some cases, it remains distinctly possible 

that SCD and coincident anxiety represent emergent manifestations of inchoate neuropathological 

processes.  

Regardless of the specific cause of perceived decline, a key factor in the relationship 

between anxiety and SCD may be attunement or vigilance to one’s cognitive functioning. It is 

possible that those who endorse SCD may be particularly attuned to perturbations in their cognitive 

functioning and, perhaps, most likely to translate these into global fears regarding aging and age-
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related changes to life and ability. If so, it may be expected those who demonstrate more self-

focused attention report SCD more often. Further, it may be that highly-educated individuals (e.g., 

those whose professional/personal identities may relate most closely to their cognitive functioning) 

would be exceedingly sensitive to reporting SCD. Indeed, both of these hypotheses have been 

supported in the literature (self-focused attention: Chin, Oh, Seo, & Na, 2014; education effects: 

Tuokko & Smart, 2018; van Oijen, de Jong, Hofman, Koudstaal, & Breteler, 2007). Given that our 

sample was relatively homogeneous, it is unsurprising that educational achievement did not 

explain unique variance in our model of SCD endorsement. Though it is difficult to speculate, it 

is considered probable that education may have been a more prominent predictor of SCD in a more 

educationally diverse sample.  

Interestingly, general worry and overall anxiety were not identified as significant 

predictors. The identification of fear of aging as key predictor was distinct. To our knowledge, this 

is not a finding that has been reported previously. Among our sample of highly educated, 

community-based retired professionals, SCD appeared to be a manifestation of attunement to and 

discomfort around normative age-related cognitive change, rather than an expression of dementia 

concerns per se. This was reinforced during our intake and qualitative follow-ups (discussed in 

detail in a subsequent study) where our sample demonstrated an idiosyncratic interpretation of 

cognitive concern that was disparate from the majority of SCD literature. When those with SCD 

were asked to elaborate on their concerns, almost all stated that they were concerned about their 

general cognitive decline over time and the potential for developing dementia in the far future. 

Importantly, these participants believed strongly that they were currently functioning well – in 

many cases, even better than their same-aged peers – and that their concerns were normative given 

their stage of life. Taking the above into account, and in line with the unique found effect of fear 
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of aging, our findings appear to support Hill et al.’s conclusion that the most salient driver of the 

anxiety-SCD relationship may be underlying fears related to loss of (independent) function (Hill 

et al., 2016).  

Excluded variables. Although the prevailing evidence appears to support our model’s 

inclusion of fear of aging as a predictor, the exclusion of depression (GDS) from our models would 

appear more anomalous. Depression is arguably the most consistently identified corollary of SCD. 

For instance, a review by Brigola and coworkers demonstrated that the severity of subjective 

memory complaints was associated with depression and affective factors more than objective 

functioning across numerous studies (Brigola et al., 2015). Relevant to the current study, Zlatar 

and colleagues’ found that GDS score was positively associated with SCD endorsement (Zlatar et 

al., 2018); however, this may have been partly inflate by the endorsement of specific GDS items 

related to perceived cognitive change. Other work has identified depression and SCD as 

independent and multiplicative risk factors for objective cognitive decline (Liew, 2019; Rabin, 

Smart, & Amariglio, 2017). Despite the well-established influence of depression on SCD, range 

restriction in our sample’s GDS ratings may have undermined any possible effects. Specifically, 

only n=7 participants rated their depressive symptoms above the “mild depression” threshold, and 

none in the "moderate depression” or “severe depression” range. This outcome was invariant in 

our sample regardless of whether the GDS total score was calculated with cognitive change-related 

items excluded. It is probable that, given a larger and more diverse sample, depression may have 

been identified as a more salient and significant predictor. 

Other unexpected model exclusions were the ECog domain-specific subscale totals. Upon 

review, it was evident that each ECog subscale suffered from relatively severe restrictions in the 

range of represented scores. With very few exceptions, participants in our sample indicated that 
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their cognitive functioning was comparable or superior to same-aged others across all cognitive 

domains. It is quite possible that the functional and concrete nature of ECog items may not have 

been optimal for identifying the sub-clinical subjective changes experienced by those endorsing 

SCD. Those with SCD would not be expected to experience significant disruption in daily 

activities and, thus, may not have resonated with the specific declines listed in the measure. Yet 

another contributor to the discordance between ECog ratings and SCD endorsement may have 

been the misfit of the ECog with our operational definition of SCD. We predicated our 

classification of SCD on the self-reporting of cognitive concern, a key feature of Jessen et al.’s 

criteria for high-risk SCD Plus (Jessen, Amariglio, et al., 2014). Specifically, we asked individuals 

whether they perceived any declines from their own cognitive baseline that cause concern. The 

ECog response options, on the other hand, are framed in terms of how well individuals feel they 

perform specific cognitive tasks relative to same-aged others. This is an important distinction as 

our sample consisted primarily of former academics and professionals who – often very explicitly 

– reported a degree of pride in their intellect and cognitive functioning relative to their peers. When 

cognitive concerns were raised, participants frequently clarified that they still believed they 

continued to function “better” than others but that they were frustrated by perceived declines in 

their abilities relative to what they believed they were capable of when they were younger. Despite 

the ECog’s relatively frequent inclusion in SCD research (Rabin et al., 2015), the crucial element 

of fit with SCD criteria and definition may influence a number of outcomes. Reliance on the ECog 

as a measure of self-perceived cognitive functioning may be misguided when SCD is defined as a 

purely intrapersonal construct and/or when a sample is likely to be highly educated. This 

discrepancy may also explain why the CCI, which measures self-perceived change in ability, 

related to SCD endorsement when the ECog subscales did not. 
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Perhaps the most poignant exclusion from our final model was subtle CD, our proxy for 

burgeoning objective decline in cognitive functioning. While it is true that stepwise regression 

models occasionally overlook important contributing variables due to their lack of uniqueness, 

subtle CD was not indicated even when other identified predictors were factored out of the model. 

It is possible that subtle CD represented a rate of change that was too early in its progression, too 

subtle to be observed, or too common to be considered troubling by participants. Indeed, the 

relatively high base rate of older adults achieving scores >1 SD below the age-normative mean 

(Binder et al., 2009) suggests that subtle CD may not be a  sensitive enough indicator of objective 

cognitive decline or neuropathological risk. This may be further supported by Edmonds and 

coworkers’ own findings that subtle CD was most predictive of objective dysfunction when paired 

with amyloidosis and/or neurodegeneration (Edmonds et al., 2015). 

Subtle CD Contributors 

 With regard to objective 2), self-reported decrements in planning ability, lower depressive 

symptomology, and higher anxiety regarding physiological changes were the strongest predictors 

of subtle CD. The inclusion of planning ability may be especially interesting in light of the 

historical trend for cognitive risk literature to include or focus primarily on episodic memory 

functioning as a primary predictor (Hamel et al., 2015; Ying Lim et al., 2013). Departing from 

this, our findings suggest that the self-reported ease and efficacy of complex frontal-executive 

abilities may be a more sensitive index of subtle neurological disruption at the earliest stages. 

Indeed, this conclusion aligns with the sentiments of the SCD-I Working Group, who specifically 

advocate for the use of “cognitive” rather than “memory” when discussing SCD because memory 

may not be the first domain to decline across all neurodegenerative processes, despite its salience 

in amnestic MCI and Alzheimer’s disease (Jessen, 2014; Smart & Krawitz, 2015).   
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Perhaps more surprising were the seemingly protective effects of age and depressive 

symptomology. Both advanced age and depression are regularly identified as strong risk factors 

for pathological cognitive decline and dementia conversion (Heser et al., 2013; Sachs-Ericsson et 

al., 2014); however, our sample appeared to differ in this regard. Since there is no evidence among 

the SCD, aging, or dementia literature to suggest that relative youth should be riskier in any regard, 

it is most likely that the observed effect of age may reflect the characteristics of our self-selected 

sample more than incipient cognitive impairment per se. Specifically, it is entirely possible that 

participants of more advanced age chose to participate in the study due to their confidence in their 

cognitive abilities, whereas those younger opted to join out of concern or curiosity regarding their 

functioning. While speculative, this interpretation would align well with the oldest-old 

participants’ reported reasons for participating during intake versus the youngest-old. On the other 

hand, the protective effect of depressive symptomology may be more emblematic of a response 

bias among older adults experiencing more objective – if sub-clinical – changes in cognitive and 

daily functioning. It is well-established that older adults display a positivity bias, whereby 

individuals tend to disengage from fear- or anxiety-provoking stimuli in order to regulate potential 

emotional distress (e.g., Lee & Knight, 2009; Xing & Isaacowitz, 2006). Combined with the face 

valid nature of GDS items, those particularly suspicious of objective cognitive changes may have 

been less likely to acknowledge any frank emotional distress on our depression measure. In light 

of evidence that GDS scores historically correlate positively with SCD endorsement (Zlatar et al., 

2018), this contrary relationship with subtle CD supports the conclusion that SCD and subtle CD 

are separable constructs.  

Yet another somewhat surprising significant risk indicator was self-reported anxiety related 

to physiological functioning. At first glance, the inclusion of physiological anxiety may seem 
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entirely unrelated to the cognitive interests of this study; however, for many older adults, 

physiological functioning and cognitive functioning may load onto a unitary construct, that of 

functional independence. Where fear of aging in general was a predictor of SCD endorsement, 

those experiencing lower cognitive performance currently (i.e., subtle CD) likely experience and 

express more salient concerns related to their autonomy. Since the AMAS-E does not include a 

subscale devoted to cognitive functioning in particular, challenges to autonomy and independence 

are addressed most directly by items devoted to issues with mobility, accessibility, and physical 

health. 

Caveats, Limitations, and Future Recommendations 

Our models identified a number of variables that may herald SCD and, potentially, subtle 

CD. While valuable, these models do warrant several qualifications. The low representation of 

APOE 4 genotype and its subsequent exclusion from our analyses has been addressed above. 

Another caveat that may merit further discussion, however, is the specific interpretation of 

cognitive concern and SCD across our sample. Risk-conferring SCD is characterized as self-

reported declines in cognitive functioning paired with concern that these changes are pathological 

or, at least, beyond what one would expect given an individual’s age (Jessen et al., 2020). Despite 

our efforts to abide by SCD classification methods used previously by credible large-scale studies 

(i.e., single item querying concern regarding perceived cognitive declines (Rabin, Smart, & 

Amariglio, 2017), our participants uniformly reported that their concerns related to the abstract 

possibility of developing dementia in the far future rather than any belief that their current 

experience reflected a pathological process. Few of our SCD-endorsing participants believed that 

their current functioning was indicative of pathology and none had sought formal medical advice 

or assistance to mitigate these changes as a result. Beyond the various challenges of comparing 
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data from clinical SCD samples and community-based SCD samples reported exhaustively 

elsewhere (Abdelnour et al., 2017; Rodríguez-Gómez, Abdelnour, Jessen, Valero, & Boada, 2015; 

Snitz et al., 2018), this nuanced interpretation of “concern” in our study raises questions regarding 

the invariance, efficacy, and overall validity of single-item SCD classification methods. 

Related, our self-selected sample may have represented a sub-population of the older adult 

community that was less likely to experience and/or report SCD, despite our specific recruitment 

for persons with SCD. As noted above, our sample almost wholly consisted of individuals whose 

professional identities centred around their cognitive abilities and who – according to participant 

self-disclosures –were relatively confident in the superiority of their functioning relative to same-

aged peers. In fact, some participants reported that their associates with more pronounced cognitive 

concerns were the least interested in participating in our study due to fears that their concerns 

would be reinforced.  

Together, this suggests that the current study may have preferentially appealed to older 

adults with a distinct aging experience and, potentially, fewer underlying cognitive risk factors. 

Consequently, our findings may not be entirely generalizable to older adults as a whole or even 

those who are most anxious about perceived cognitive decrements. Nevertheless, the described 

models may be particularly useful for predicting subtle and early risk among those older adults 

most likely to present for general medical check-up; that is, those who do not yet have marked 

concerns about their functioning but who are exceedingly vigilant to changes in their cognition 

and/or physiological functioning. 

Another, more statistical, consideration is the large number of predictor variables included 

in both of the regression models fit for this study. We included 19 variables per model (excluding 

APOE 4 genotype). This number is admittedly large, especially considering the commonly cited 
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“one-in-ten” convention to prevent overfitting of models, whereby one predictor is recommended 

for every ten events and the number of events are determined by the smallest of the outcome 

categories (Harrell, Lee, & Mark, 1996). However, this rule-of-thumb has been called into question 

for being too conservative. For instance, Austin and Steyerberg (2015) have demonstrated that as 

few as two subjects per variable may provide an adequately unbiased estimation of regression 

coefficients, standard errors, and confidence intervals. Vittinghoff and McCulloch (2007) reinforce 

this finding, demonstrating that sample size exerts little to no influence on the accuracy of 

confidence interval estimates. Additionally, we felt it acceptable to contravene the conventional 

statistical wisdom for the purposes of the current investigation. Specifically, the goals for this study 

were exploratory rather than confirmatory in nature. Given the novelty of our work, we deemed it 

suitable to include a larger number of variables at this initial stage of research so that future 

iterations may benefit from a targeted list of predictors likely to exert a significant influence.  

However, although we were successful in identifying several variables that may be most 

likely to influence SCD endorsement/subtle CD, our low n did undermine our statistical power – 

that is, our ability to detect other effects that may also have been important. Specifically, our power 

analyses demonstrated that we would not have been able to detect any effects of depressive 

symptomology or other demographic variables regardless of their influence. These are important 

exclusions as the current literature supports depression, age, and education as key contributors to 

SCD endorsement and objective decline alike. The inclusion of such a large number of predictors 

may also have impacted the sensitivity of our analyses. Model entry was determined based on the 

significant unique influence of a given predictor on our criterion variables (i.e., SCD endorsement, 

subtle CD). Although our potential predictors were theoretically supported and derived, the effect 

of individual variables may have been diluted among so many others. Essentially, our variables 
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may have “competed” with one another. As a result, it is possible that our analyses may have 

overlooked other important variables that contributed explanatory value but that were not unique 

among the other predictors in the field. 

Finally, subtle CD served as a proxy for potential sub-clinical cognitive performance 

decrements in our sample of healthy older adults. Although the NIA-AA (Sperling et al., 2011) 

and Edmonds and colleagues (2015) determined that subtle CD may provide an early indication of 

cognitive and functional decline, it remains unclear whether the Edmonds criteria is diagnostically 

sound. For instance, Binder et al. (2009) discuss the typicality of achieving low scores across 

comprehensive test batteries. In contrast to Edmonds et al. (2015), Binder et al. (2009) demonstrate 

that achieving as many as six scores >1 standard deviation below the age-normative mean is 

relatively common among older adults (i.e., >5% base rate). While individuals with higher 

educational achievement are expected to demonstrated somewhat fewer low scores (Binder et al., 

2009), it remains unclear exactly what a clinically meaningful frequency threshold for dementia 

risk might actually be. With this in mind, it is difficult to discern whether our general adherence 

to Edmonds et al.’s (2015) subtle CD criteria was too sensitive to normal test score variance or too 

insensitive to potential underlying neuropathology. Further, without longitudinal follow-up, it is 

impossible to know whether our assumption of cognitive risk is substantiated in the longer term. 

Future iterations of this work would benefit from a larger and more ethnically, 

socioeconomically, educationally, and sexually diverse sample. It would be challenging to recruit 

individuals based on genetic biomarker diversity but it is expected that a more representative 

sample in other respects might reflect more variation in genetic risk as well. Further, direct 

comparison of clinical and community-based samples with SCD would help to clarify which 

predictors may be specific to the construct of interest vs. avoidance/help-seeking inclination. In 
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light of the potential shortcomings of single-item SCD determination and evidence suggesting that 

SCD classification may differ depending on assessment method (Vogel, Salem, Andersen, & 

Waldemar, 2016),  it may be useful for future large-scale studies to include multiple potential 

determinants of SCD. Identifying predictors of SCD according to various metrics and tracking 

objective cognitive outcomes longitudinally may provide the best evidence for how to discern risk-

conferring SCD from normative age-related cognitive concerns. As a precursor, a reliability 

analysis of various SCD classification methods may be warranted. Due to the unclear diagnostic 

value of (potential) subtle CD, it would also be valuable to compare those with differing degrees 

(e.g., two low scores vs. three vs. four) and patterns of (potential) subtle CD to clarify potential 

risk thresholds. Unfortunately, the current study’s sample did not demonstrate significant enough 

variation in the number of low scores or the specific cognitive domains/measures with low scores 

to perform any meaningful analysis. Finally, the current study excluded the language and 

visuospatial ability sections of the ECog measure as several language items were redundant with 

data already collected and few corresponding objective visuospatial tests were administered. 

However, in light of previous findings that self-reported visuospatial processing deficits might be 

particularly predictive of eventual objective cognitive impairment (Amariglio, Townsend, 

Grodstein, Sperling, & Rentz, 2011), this decision may have been imprudent. The inclusion of the 

entire ECog (or a parallel self-reported cognitive function measure) in future work may be 

recommended to allow more comprehensive analysis of the particular domains of self-perceived 

change linked with objective decline as well as the calculation of a total ECog score. 

Conclusions 

 As a whole, our models indicate that SCD endorsement is not necessarily associated with 

objective cognitive decrements in their potential earliest developmental phase. Instead, SCD may 
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reflect perceived declines in word-finding and general cognitive functioning, as well as 

overarching anxiety regarding the aging process. There is also evidence to suggest that, when older 

men are open to reporting about their cognitive performance, they may be more likely than older 

woman to endorse SCD. Given previous findings, it is likely that depression and educational 

achievement may each play a more prominent role in SCD endorsement; however, isolating the 

contribution of these variables was not possible given our small and relatively homogeneous 

sample (e.g., range restriction). On the other hand, subtle CD, a presumed and potential precursor 

to objective cognitive impairments, may be detected somewhat accurately by querying older adults 

about observed changes in planning ability, depressive symptomology, and concerns regarding 

current/future health and physiological functioning. These findings support the contention of the 

SCD-I working group that non-memory cognitive domains, such as executive functioning, may 

present a more sensitive index of incipient neuropathological decline. Taken together, our findings 

demonstrate that SCD and subtle (objective) cognitive decline are separable constructs that may 

contribute uniquely to overall function and diagnostic status in later life. 
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 Tables 

Table 3.1. Participant demographics and psychosocial variables 
  

Healthy Control n=40 
  

Subtle CD n=25 

  

HC vs. Subtle CD 

  

No Concern n=27 

 

SCD n=13 

 

p-value 

 

  

No Concern n=16 

 

SCD n=9 

 

p-value 

  

p-value 

 

General 

         

     Female n (%) 21 (77.78) 11 (84.62) .613  12 (75.00) 7 (77.78) .876  .703 
     Age M (SD) 74.96 (6.41) 75.46 (7.63) .830  70.19 (4.45) 75.22 (4.12) .010  .049 

     Yrs Education M (SD) 16.15 (2.71) 16.31 (2.29) .856  15.00 (3.16) 15.78 (3.23) .564  .201 

     TOPF: Estimated general intelligence M (SD) 
 

110.31 (10.57) 112.75 (8.82) .491  105.56 (8.64) 107.11 (10.59) .695  .051 

Genetic Risk          

     APOE 4-positive n (%) 4 (14.82) 2 (15.38) .962  2 (12.50) 3 (33.33) .211  .601 

     Family dementia Hx n (%) 

 

10 (37.04) 9 (69.23) .056  5 (31.25) 2 (22.22) .629  .118 

Mental Health Hx          
     Depression n (%) 7 (25.93) 5 (38.46) .418  4 (25.00) 2 (22.22) .876  .599 

     Anxiety n (%) 3 (11.11) 1 (7.69) .736  1 (6.25) 2 (22.22) .238  .800 

     PTSD n (%) 

 

1 (3.70) 1 (7.69) .588  0 (0.00) 0 (0.00) -  - 

Physical Health Hx          

     Cancer n (%) 5 (18.52) 5 (38.46) .172  4 (25.00) 3 (33.33) .656  .789 
     Diabetes n (%) 4 (14.82) 1 (7.69) .523  1 (6.25) 1 (11.11) .667  .569 

     Heart problems n (%) 7 (25.93) 3 (23.08) .845  2 (12.50) 0 (0.00) .269  .086 
     High blood pressure n (%) 7 (25.93) 4 (30.77) .748  2 (12.50) 1 (11.11) .918  .139 

     High cholesterol n (%) 

 

9 (33.33) 0 (0.00) .018  2 (12.50) 1 (11.11) .918  .288 

Psychosocial Factors          

     UCLA Loneliness Scale: Total loneliness M (SD) 11.07 (8.10) 14.08 (11.18) .339  11.56 (10.21) 13.89 (12.25) .615  .889 

     GDS: Total depression M (SD) 4.33 (4.19) 6.00 (4.20) .246  2.50 (2.97) 5.56 (3.25) .025  .205 
     AMAS-E: Worry/oversensitivity M (SD) 45.59 (7.28) 45.46 (8.44) .973  43.50 (8.35) 48.22 (8.12) .184  .859 

     AMAS-E: Physiological anxiety M (SD) 42.04 (6.12) 44.69 (9.18) .354  43.25 (6.81) 49.11 (6.55) .047  .168 

     AMAS-E: Fear of aging M (SD) 45.96 (7.34) 53.08 (8.42) .016  44.50 (7.20) 56.56 (6.54) <.001  .721 
     AMAS-E: Lie scale M (SD) 49.41 (8.40) 45.69 (8.10) .152  54.25 (9.71) 47.67 (6.80) .086  .098 

     AMAS-E: General (total) anxiety M (SD) 

 

43.96 (7.31) 46.77 (8.27) .320  42.50 (9.12) 50.67 (6.23) .026  .761 

Self-reported Cognitive Change/Functioning          

     MATS: Word-finding difficulties n (%) 14 (51.85) 11 (84.62) .045  12 (75.00) 9 (36.00) .102  .064 

     CCI: Total cognitive change M (SD) 31.48 (6.76) 39.85 (11.21) .006  33.25 (7.73) 40.22 (10.56) .070  .510 
     ECog: Memory M (SD) 3.59 (0.52) 3.26 (0.50) .069  3.55 (0.54) 3.09 (0.61) .061  .491 

     ECog: Planning M (SD) 4.13 (0.52) 4.05 (0.67) .654  3.84 (0.56) 3.51 (0.47) .154  .009 

     ECog: Organization M (SD) 3.75 (0.69) 3.96 (0.65) .370  3.84 (0.89) 3.48 (0.82) .328  .582 
     ECog: Divided attention M (SD) 3.67 (0.70) 3.31 (0.79) .154  3.38 (0.84) 3.14 (0.45) 

 

.369  .169 

Bold-face:  Significant at p<.05; Bold-face italic: Significant at p<.01 
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Table 3.2. Bivariate two-way correlations (Pearson’s r) 
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SCD 

 
- 

                    

Subtle CD .04 -                    

Age .17 -.25 -                   
(Male) Sex -.06 .05 .03 -                  

Education .06 -.16 .02 .14 -                 

TOPF .09 -.25 .08 .03 .52 -                
Family 

w/Dementia 
.06 -.35 -.18 -.20 .31 .13 -               

Psych. Dx .13 -.01 .01 -1.2 .06 .04 -.14 -              
MATS Word-

finding 
.32 .23 -.17 -.08 .16 -.13 -.04 .01 -             

ECog 
Memory 

-.33 -.09 .25 .07 -.09 -.22 -.07 -.16 -.09 -            

ECog 

Planning 
-.16 -.32 .17 -.13 .08 -.07 .16 -.10 -.05 .59 -           

ECog 

Organization 
-.01 -.07 .12 -.05 .13 -.05 .01 .09 .04 .58 .65 -          

ECog 
Divided Attn. 

-.21 -.17 -.06 -.04 .02 -.21 -.03 -.14 .04 .49 .62 .31 -         

CCI .41 .08 .06 .24 .01 .04 -.01 ,08 .08 -.41 -.38 -.16 -.31 -        

GDS .26 -.16 -.04 .03 .21 .34 .19 .27 -.07 -.29 -.21 -.09 -.30 .40 -       
UCLA 

Loneliness 
.13 .02 -.10 .01 .11 -.01 .20 .30 .03 -.08 .02 .21 -.18 .17 .42 -      

AMAS-E 

WOS 
.11 -.02 -.05 .01 .03 -.01 .05 .27 -.11 -.11 -.04 .11 .02 .25 .48 .36 -     

AMAS-E 

PHYS 
.26 .18 .03 .11 .13 .21 .02 .26 .07 -.20 -.08 -.03 .06 .46 .54 .26 .52 -    

AMAS-E 

FEAR 
.50 .05 .06 .17 .15 .02 .08 -.01 .22 -.28 -.12 -.06 -.04 .36 .28 .16 .51 .42 -   

AMAS-E LIE -.27 .21 -.17 -.11 -.12 -.31 -.03 -.01 -.05 .08 -.09 -.14 .15 -.10 -.17 -.11 .03 -.09 .05 -  
AMAS-E 

GENERAL 
.29 .04 -.04 .06 .13 .10 .04 .23 .06 -.23 -.10 .09 .05 .38 .50 .31 .90 .72 .72 .02 - 

                      

Bold-face:  Significant at p<.05; Bold-face italic: Significant at p<.01 
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Table 3.3 SCD endorsement regression model 
 

Predictors/Outcomes 

 

 

β 

 

SE 

 

Wald 

 

df 

 

p-value 

 

Odds 

Ratio 

 

95% CI for OR 

 

Significance of 

change if removed 

 

 

Step 0 

        

     Constant -0.67 0.26 6.54 1 .011 0.51 - - 

Overall classification accuracy=66.20%         

     No Concern=100.00%         

     SCD=0.00%         

         

 

Step 1  

        

     AMAS-E fear of aging  0.16 0.05 12.03 1 .001 1.18 1.07, 1.29 <.001 

     Constant -8.78 2.40 13.36 1 <.001 0.00 - - 

Nagelkerke R2=0.34         

Overall accuracy=70.80%         

     No Concern=79.10%         

     SCD=54.50%         

         

         

Step 2          

     MATS word-finding decline 1.91 0.91 4.42 1 .036 6.74 1.14, 39.90 .015 

     AMAS-E fear of aging 0.17 0.05 10.89 1 .001 1.18 1.07, 1.31 <.001 

     Constant -10.52 2.83 13.87 1 <.001 0.00 - - 

Nagelkerke R2=0.43         

Overall accuracy=73.80%         

     No Concern=86.00%         

     SCD=50.00%         

         

         

Step 3          

     MATS word-finding decline 2.13 0.97 4.82 1 .028 8.44 1.26, 56.68 .010 

     CCI total cognitive decline 0.08 0.04 4.47 1 .035 1.09 1.01, 1.18 .022 

     AMAS-E fear of aging 0.15 0.05 7.66 1 .006 1.16 1.04, 1.29 .001 

     Constant -12.768 3.26 15.35 1 <.001 0.00 - - 

Nagelkerke R2=0.50         

Overall accuracy=76.9%         

     No Concern=86.00%         

     SCD=59.10% 
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Table 3.4  Subtle CD regression model 
 

Predictors/Outcomes 

 

 

β 

 

SE 

 

Wald 

 

df 

 

p-value 

 

Odds 

Ratio 

 

95% CI for OR 

 

Significance of 

change if removed 

 

 

Step 0 
        

     Constant -0.47 0.26 3.40 1 .065 0.63 - - 
Overall classification accuracy=61.50%         
     Healthy Control=100.00%         
     Subtle CD=0.00%         
         
 

Step 1  
        

     ECog Planning  -1.30 0.53 6.03 1 .041 0.27 0.10, 0.77 .007 
     Constant 4.59 2.06 4.99 1 .026 98.61 - - 
Nagelkerke R2=0.14         
Overall classification accuracy=66.20%         
     Healthy Control=92.50%         
     Subtle CD=24.00%         

         
         
Step 2          
     ECog Planning -1.65 0.58 8.02 1 .005 0.19 0.06, 0.60 .001 

     GDS total depressive symptoms -0.18 0.09 3.78 1 .052 0.84 0.70, 1.00 .032 

     Constant 6.71 2.43 7.61 1 .006 820.180 - - 
Nagelkerke R2=0.23         
Overall classification accuracy=76.90%         
     Healthy Control=85.00%         
     Subtle CD=64.00%         

         
         
Step 3          
     ECog Planning -1.74 0.61 8.11 1 .004 0.18 0.05, 0.58 .001 
     GDS total depressive symptoms -0.33 0.12 7.34 1 .007 0.72 0.56, 0.91 .001 

     AMAS-E physiological anxiety 0.14 0.06 5.94 1 .015 1.15 1.03, 1.28 .007 

     Constant 1.63 3.11 0.28 1 0.60 5.11 - - 

Nagelkerke R2=0.34         

Overall accuracy=78.50%         

     Healthy Control=92.50%         

     Subtle CD=56.00% 
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Table 3.5 Power analyses: Sample size required at lower and upper power thresholds 
 

Predictor 

 

Source 

 

OR 

 

Sample Size: Power 0.40 

 

 

Sample Size: Power 0.70 

 

 

SCD (for Subtle CD)* 

 

- 

 

1.50 

 

191 

 

462 

Subtle CD (for SCD)* - 1.50 191 462 

Age Age (Balash et al., 2013) 1.01 79024 192042 

(Male) Sex* Male Sex (Balash et al., 2013) 0.70 255 618 

Education Education >16 years (Krell-Roesch et al., 2015) 1.45 227 550 

TOPF Education >16 years (Krell-Roesch et al., 2015) 1.45 227 550 

Family w/Dementia - 1.50 191 462 

Psych Dx.* - 1.50 191 462 

MATS Word-finding - 1.50 55 127 

ECog Memory ECog Memory: Frailty (Gifford et al., 2019) 1.81 30 65 

ECog Planning ECog Planning: Frailty (Gifford et al., 2019) 2.63 16 31 

ECog Organization ECog Organization: Frailty (Gifford et al., 2019) 2.39 18 36 

ECog Divided Attn. ECog Divided Attn.: Frailty (Gifford et al., 2019) 1.71 34 77 

CCI - 1.50 55 127 

GDS GDS (Balash et al., 2013) 1.32 109 258 

UCLA Loneliness - 1.50 55 127 

AMAS-E WOS Geriatric Anxiety Inventory: Excessive Worry (Diefenbach et al., 2014) 1.86 28 60 

AMAS-E PHYS Geriatric Anxiety Inventory: Excessive Worry (Diefenbach et al., 2014) 1.86 28 60 

AMAS-E FEAR Geriatric Anxiety Inventory: Excessive Worry (Diefenbach et al., 2014) 1.86 28 60 

AMAS-E LIE Geriatric Anxiety Inventory: Excessive Worry (Diefenbach et al., 2014) 1.86 28 60 

AMAS-E GENERAL Geriatric Anxiety Inventory: Overall Anxiety (Diefenbach et al., 2014) 2.02 23 49 

     

* Dichotomous variables; OR: Odds ratio.
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Abstract 

Objective: Subjective cognitive decline (SCD; self-perceived decrements in cognitive 

functioning in spite of objective cognitive performance within the normal range) and subtle 

cognitive decline (subtle CD; objective sub-clinical decrements in cognitive functioning) have 

each been identified as potential predictors of eventual conversion to an objectively impaired state; 

however, little is known about the qualitative sequelae of these potential dementia-predisposing 

factors. Correspondingly, the broad objective of the current study was to isolate specific qualitative 

experiences that may be easily probed during routine clinical interaction and which may indicate 

increased risk of dementia.  

Method: n=65 healthy community-dwelling older adults participated in interviews related 

to their first-hand experiences of aging and cognitive change. Content analysis was conducted on 

transcribed qualitative data. Commonly endorsed experiences were categorized according to 

commonality and assigned a value of 1=present or 0=absent for each participant. MANOVA and 

Mann-Whitney U analyses were conducted to determine the association of SCD and subtle CD 

with endorsed experiences. 

Results: SCD increased the endorsement of perceived declines in executive functioning 

ability (p<.010). In contrast, subtle CD suppressed the endorsement of executive function declines 

(p<.023). SCD endorsers were more likely than unconcerned individuals to use executively-driven 

compensatory strategies (e.g., rehearsal; p=.009). Secondary exploratory item-level analysis 

identified several specific experiences that may warrant further exploration as potential risk 

indicators. 

Conclusions: Our findings illustrate the centrality of executive functioning to cognitive 

aging and, potentially, objective cognitive decline. We present several qualitative items with 
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potential to inform dementia risk screening. Caveats, limitations, and clinical implications are 

discussed.  
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Introduction 

In recent years, subjective cognitive decline (SCD) has garnered a great deal of clinical 

interest as a potential early stage indicator for dementia and other pathological cognitive decline. 

Older adults with SCD report self-perceived cognitive decline despite performing within expected 

limits on objective clinical-neuropsychological measures (Jessen et al., 2014). While cognitive 

complaints are common – even typical – among healthy older adults (Cooper et al., 2011; Jonker, 

Geerlings, & Schmand, 2000), there is persuasive evidence to suggest that SCD may prove a strong 

predictor of non-normative cognitive decline in at least a sub-sample of these individuals 

(Reisberg, Shulman, Torossian, Leng, & Zhu, 2010). The challenge, then, lies in discriminating 

complaints that are predictive of pathological cognitive decline from the normative age-related 

complaints and concerns of typical older adulthood. Accurate identification of which self-reported 

cognitive changes are clinically significant may be key to instituting early intervention  before 

impairment occurs (Imtiaz, Tolppanen, Kivipelto, & Soininen, 2014; Smart et al., 2017).   

Issues with Quantitative Measurement of SCD-Related Risk 

Shortcomings of standardized cognitive-neuropsychological assessment. Classifying 

SCD and measuring its objective sequelae has proven problematic. Individuals with SCD perform 

within normal limits on objective cognitive tests by definition (Jessen et al., 2014). Nevertheless, 

numerous attempts have been made to identify SCD-specific cognitive profiles that are indicative 

of underlying neuropathology. These attempts have met with limited success. Individuals with 

SCD have occasionally been found to perform more poorly than healthy controls (without SCD) 

on cognitive screening measures (Stewart et al., 2001), as well as clinical tests of simple attention 

(Fortea et al., 2011), memory (Jessen et al., 2007), and executive functioning (Fonseca et al., 2015; 

Smart & Krawitz, 2015); however, these results have not been consistently replicated. This 
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outcome is not entirely unexpected given the psychometric properties of standardized clinical-

neuropsychological measures, which are optimized for detecting cognitive impairment significant 

enough to impact daily functioning. As a result, such tests are exceptional at identifying those with 

frank impairment but are relatively insensitive to incremental differences in normal-range, 

unimpaired performance. While such measures have proven invaluable for identifying clinical 

samples, they are ill-equipped to assess subclinical decrements as may be present in SCD.  

Shortcomings of self-report measures. Given the inadequacy of standardized cognitive-

neuropsychological measures, the determination of SCD has relied primarily on self-report 

measures. However, these have also suffered from issues of insensitivity, lack of specificity, and 

general lack of clinical consensus (Rabin et al., 2015). Much like standardized cognitive tests, the 

majority of self-report measures available are designed to detect blatant cognitive impairment in 

select domains (e.g., memory) amongst identified clinical populations such as persons with mild 

cognitive impairment (MCI) or dementia. Consequently, they may lack the requisite sensitivity or 

specificity to capture the full extent of SCD-related concerns and experiences. Other measures are 

designed to capture normative age-related cognitive complaints in the healthy older adult 

population, and as such may result in false positives with regard to classification of SCD (Rabin 

et al., 2015). Of particular relevance to SCD, few measures differentiate between the presence of 

concern about cognitive decline from the actual occurrence of cognitive complaints. That is, while 

many older adults may perceive cognitive complaints as part and parcel of normal aging, others 

may be very troubled by this decline and what it represents – persons who are now more likely to 

be classified as having SCD.  Accordingly, self-report measures alone may lack sensitivity for 

discriminating normative age-related concerns from those suggestive of burgeoning pathology 

(Rabin et al., 2015).  
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The Case for a (Novel) Qualitative Approach 

SCD as currently conceptualized is a fairly recent area of study, and the first-person 

subjective experience of persons with SCD remains largely unknown. Although numerous efforts 

have been and are being made to identify optimally sensitive measures and specific quantitative 

predictors of cognitive decline, it remains unclear whether these quantitative assessments truly 

reflect the full spectrum of concerns for those with SCD. As a result, important diagnostic 

information rooted in the subjective experience may be disregarded or overlooked. This need for 

documenting the first-person experience of persons with SCD has been explicitly acknowledged 

by researchers in the field (e.g., Buckley, Saling, Frommann, Wolfsgruber, & Wagner, 2015; Rabin 

et al., 2015). Qualitative approaches are not only ideal for theory building, in-depth description, 

and test construction, but may also parallel actual clinical interactions more closely than traditional 

“laboratory” methods. As frontline clinicians are likely to be presented with individuals’ subjective 

accounts, identifying risk indicators within qualitative reports may be essential to efficient 

streaming of care. 

The benefits of understanding the qualitative aspects of SCD are substantial; however, 

qualitative investigations of SCD have not been pursued with the same fervor as quantitative 

studies. While this may be due in part to clinicians’ comfort and familiarity with post-positivist 

quantitative epistemologies, it is also true that qualitative methods alone – or at least as have been 

conducted – may be unable to immediately provide the clear diagnostic guidance sought by clinical 

researchers and practitioners. For instance, qualitative efforts to characterize SCD to date have 

relied heavily on phenomenological approaches (Buckley et al., 2015). Such approaches are 

uniquely well-suited for exploring first-hand experiences and identifying overarching experiential 

themes; however, they require “bracketing” of existing knowledge (e.g., approaching each 
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interaction as a “blank slate”), which makes the accumulation and refinement of clinically-relevant 

information difficult (Creswell & Poth, 2017). The compiled results of these phenomenological 

studies provide excellent insight into patient impact but, due to the natural variance of interpretive 

outcomes, the necessity of disregarding previous findings, and the primary focus on patient 

experience rather than clinical practice, may be sub-optimal for developing concrete clinical 

applications.  

Nevertheless, qualitative data may yet garner practical and useful clinical information. 

Where thematic data provided by interpretive approaches (e.g., phenomenology) may be difficult 

to translate directly into clinical practice, more concrete approaches based on the categorization 

and analysis of specific self-reported content may be more appropriate. More specifically, 

evaluation of the frequency of experience endorsement across various risk groups may provide an 

opportunity to evaluate the risk potential of commonly reported complaints in a rigorous and 

replicable fashion. By applying quantitative analytical methods to qualitative data, the information 

provided by patient self-reports may be most easily cross-validated with existing self-report 

measures, compared against cognitive-neuropsychological assessment data and, eventually, viably 

integrated into current screening and intake practices. Correspondingly, and as a first step, our 

chief objective in this study was to quantitatively determine the association between SCD, lower 

than expected cognitive performance (i.e., subtle cognitive decline; subtle CD), and endorsement 

of older adults’ specific lived experiences of aging and cognitive change. We refrained from 

generating specific hypotheses due to the early and exploratory nature of this work. It is our hope 

that our results will serve as a foundation for the generation of meaningful hypotheses as this work 

is expanded.  

Methods 
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Participants 

Eligibility criteria and recruitment details are summarized in chapter 2. 

Quantitative Sources of Data 

Self-report measures. Participants completed self-report scales related to depression, 

anxiety, loneliness, and demographic factors to be used as covariates in our analyses. A complete 

list of administered self-report measures is provided in Table 3.1 and is summarized in full in 

chapter 3 of this dissertation. 

Neuropsychological assessment. Subtle CD (Edmonds, Delano-Wood, Galasko, Salmon, 

& Bondi, 2015) was determined by analyzing patterns of lower performance across a 

neuropsychological assessment battery designed to closely parallel the Uniform Data Set used in 

the large-scale ADNI study (Weintraub et al., 2018). The complete battery is outlined in Table 4.1 

and summarized in full in chapter 2 of this dissertation. Our revised criteria and operational 

definition for subtle CD in the current project is likewise summarized in chapter 2. 

Qualitative Sources of Data 

Semi-structured interview. Given our aim to parallel a clinical encounter and represent 

the types of disclosures likely to occur in those contexts, qualitative data was obtained via a 

directed content analysis approach (Hsieh & Shannon, 2005). A semi-structured interview 

schedule was created to address the areas typically explored during a clinical/neuropsychological 

intake interview. These items pertained to functioning within various cognitive domains, one’s 

emotional functioning, and views around age-related change. Though the prepared interview items 

served as a foundation, deviations were permitted as necessary in response to participants’ 

disclosures or preference. Further, specific topic areas were approached flexibly in the order and 
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with the wording that made most sense within the context of the interaction. The semi-structured 

interview schedule is presented in the Table 4.A2 (Appendix). 

Outcomes 

Interview data were coded according to specific experiential content and similarity with 

other participants’ accounts. As applicable, codes were grouped into hierarchical categories related 

to behavioural and cognitive domains, and overarching descriptive themes. F-values, p-values, and 

 p2 effect sizes are provided for the potential main and interacting effects of group (i.e., SCD, 

subtle CD) on total number of codes endorsed within a given category. p-values for covariate 

effects on total codes endorsed per category are also summarized.  

Procedures 

The study procedures were approved by the University of Victoria Human Research Ethics 

Board and all activities were conducted in accordance with the Declaration of Helsinki.  

Qualitative interviews. Following telephone screening and consent procedures, 

participants completed a one-on-one semi-structured interview with the study’s Principal 

Investigator (JIA) at a local academic institution. Participants were provided the opportunity to 

openly discuss their experiences of cognitive and related functional change/stability with age. 

Where necessary, participants were provided prompts to discuss the cognitive aspects of aging or 

to address specific neuropsychological domains. When cognitive declines were reported, 

participants were asked to elaborate on any related concerns, functional disruptions, compensatory 

strategies, and/or emotional responses.  Interviews ranged from 30 minutes to one hour, depending 

on participants’ responses and conversational flow. Interviews were audio-recorded with 

participants’ consent. Field notes regarding interview content and observations were logged during 

and following each interview. 
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Transcription. Following completion of the interview, each audio recording was 

independently transcribed by two trained research assistants. Conflicts between files were 

reconciled by the Principal Investigator (JIA) prior to finalization of transcripts. 

Member check. Telephone member checks were performed to ensure the validity of the 

ensuing thematic analysis. That is, several weeks following completion of an interview, 

participants were emailed a summary of points derived from their conversation with the Principal 

Investigator. Summaries delineated reported declines, gains, and stability across specific 

cognitive/functional domains. After reviewing their respective summary, participants arranged a 

follow-up telephone interview with the Principal Investigator. During telephone follow-up, 

participants were asked to correct any perceived inaccuracies in the summary, to elaborate on 

points where necessary, and provide any additional insights that may have occurred following the 

interview experience. Telephone interviews were also recorded and changes noted. Six participants 

made slight amendments to their initial reports during the member check: n=3 acknowledged 

greater concern or perceived changes while n=3 reported fewer. An additional n=3 reported that 

their summaries accurately depicted their experience at the time of the interview but that their 

degree of concern or challenge had since lessened due to external factors (e.g., the removal of an 

environmental stressor, treatment for depression). 

Analyses 

Content analysis. Initial coding and categorization of qualitative data was independently 

conducted by the Principal Investigator. Transcripts were reviewed thoroughly and qualitative 

experiences were coded inclusively. Coding was conducted via a constant comparative process 

such that previous transcripts were revisited as additional interview data became available (Fram, 

2013). Each code was entered into a database and assigned a binary value to indicate whether it 
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was endorsed or absent per participant. This was consistent with methods used previously by 

(Miebach, Wolfsgruber, Frommann, Buckley, & Wagner, 2018) in their study of cognitive 

complaint profiles. Codes endorsed by fewer than five participants were discarded from analysis. 

Codes endorsed by more than five participants were combined into superordinate categories and 

then larger descriptive themes. 

Procedural rigour/trustworthiness. Qualitative rigour relies on the principle of 

“trustworthiness”, which comprises credibility, transferability/generalizability, dependability, and 

confirmability (Lincoln & Guba, 1985). These aspects of trustworthiness will be discussed in 

order. Credibility in this study is considered relatively high given that statistical comparisons were 

applied to our qualitative data. Likewise, our cognitive domain categories were based on 

neuropsychological research and clinical convention, increasing the likelihood that the 

categorization of cognitive change experiences is objectively credible. To further support this, the 

categorization of reported cognitive change experiences to specific cognitive domains was checked 

for accuracy by an author (CMS) who is a clinical neuropsychologist. Our member check also 

ensured that our findings were credible in so far as they accurately reflected the felt experiences 

of our participants. As always, however, confidence in the credibility of this study is not complete. 

Our low n made it difficult to conduct meaningful analyses at the item level and may have 

undermined our power to detect objective differences in experiential endorsement at the category 

level as well.  

Despite our relatively strong credibility, the transferability of our findings remains unclear. 

However, this may be tied to our specific sample rather than our data collection or analyses. Our 

sample of older adults were unique in that they were generally highly educated, were physically 

fit, previously worked in a professional capacity, and lived within a relatively high socioeconomic 
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bracket. It is understood that, while our population was somewhat reflective of the local 

demographic, these characteristics are far from typical for other communities. Our sample may 

have been additionally selective given the (perceived) subject matter of the study as well. It was 

noted by several participants that their reasons for participating were that they believed themselves 

to be aging in an exemplary manner. Indeed, many claimed that they functioned better than the 

majority of their peers across a variety of cognitive and behavioural areas. Others shared that their 

peers with cognitive concerns were reticent to participant for fear of learning that they may have 

dementia. Together, this suggests that our sample was not only distinct due to their various 

demographic characteristics but may also have represented those who were particularly well-

functioning. As such, our findings should be considered with caution when applying to older adults 

in different communities. 

The dependability and credibility of our study equates with the quantitative notions of 

reliability and validity, respectively. Our findings were based on the data that was obtained without 

embellishment or undue interpretation. Cognitive domains were determined by clinical convention 

and neuropsychological research. Behavioural changes were determined according to the the 

degree of similarity between various compensatory strategies or lifestyle adjustments. These were 

clarified during the initial interviews as well as during the member check follow-ups. Participants 

were asked to clarify their experiences, the frequency of their experiences, their beliefs about the 

meaning of experiences, and the impact of endorsed experiences. Additional steps were taken by 

the Principal Investigator to ensure freedom from bias. Following each research encounter, the 

Principal Investigator engaged in reflexive journaling to make clearer their own responses to 

participants’ and reported experiences. Note was also made of contextual factors and deviations 

from the semi-structured interview schedule. The only known threat to dependability over time is 
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that the subject matter is subjective and that individuals’ perceptions of their own strengths, 

weaknesses, and changes may shift over time. This was evident even within the short interval 

between the initial interviews and member check follow ups. Given the potential and inherent 

volatility of self-perceptions and comfort with disclosure, it is likely that participants’ reports may 

differ from occasion to occasion. Nevertheless, our results are considered a credible and accurate 

representation of our sample’s reported experiences at the time of the study.  

Statistical comparison. All statistical analyses were performed using SPSS statistical 

software, Version 27. Chi-squared analyses and independent samples t-tests were conducted to 

examine the equivalence of group characteristics. Multivariate ANOVA (MANOVA) was 

conducted to determine the potential effect(s) of SCD and subtle CD on the mean endorsement of 

specific categories of qualitative experience. MANOVA analyses were only conducted for 

category-level data. Category mean scores served as ersatz subscale totals and were considered 

more robust than item-level data given our small sample size and the binary nature of coded content 

endorsement (Lezak, Howieson, Bigler, & Tranel, 2012). Covariables included in the MANOVA 

were participant age, sex, years of education, whether participants had a first-degree relative with 

dementia, whether participants held a historical or current psychiatric diagnosis, depressive 

symptomology (Geriatric Depression Scale; GDS), loneliness (UCLA Loneliness Scale), 

worry/oversensitivity (Adult Manifest Anxiety Scale; AMAS), physiological anxiety (AMAS), 

fear of aging (AMAS), response bias (AMAS), and total anxiety (AMAS). Granted the exploratory 

nature of this work, we felt the inclusion of multiple covariates to be justifiable. Post-hoc 

Bonferroni correction was employed for between-subjects effects to mitigate the inflation of 

family-wise error due to multiple comparisons. Independent samples Mann-Whitney U tests were 

performed instead for outcomes found to violate the assumptions of normality/homoscedasticity. 
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Results 

Sample Characteristics 

 Demographic data and self-report outcomes for eligible participants are provided in Table 

2 and are summarized in full in chapter 2 of this dissertation. 

Codes, Categories, and Themes 

Commonly endorsed experiences were grouped across three nested levels: (1) coded 

content, (2) superordinate categories of coded content reflecting behavioural and cognitive 

domains, and (3) organizing themes related to overarching spheres of functioning. Coded content 

(1) reflected specific experiences commonly reported by participants. Following transcript review, 

coding, and extraction, a total n=38 individual coded experiences were identified. Exemplar quotes 

per content code are provided in Table 4.3. Next, secondary categories (2) were established. 

Content codes related to perceived cognitive decline (n=29 codes) were grouped according to 

common underlying cognitive domains. These cognitive categories comprised 

“Attention/Processing Decline”, “Executive Function Decline”, “Memory Decline”, “Language 

Decline”, and “Visuospatial Decline”. Notably, codes related to simple attention, sustained 

attention, and processing speed and efficiency were grouped together in correspondence with 

common clinical frameworks (e.g., Lezak, Howieson, Bigler, & Tranel, 2012). Similarly, working 

memory, divided attention, selective attention, switching, and inhibition were categorized 

collectively as executive functions (e.g., Diamond, 2013). As an infrequently endorsed code, issues 

with navigation and/or orientation were singularly categorized under visuospatial processing. 

Although this code and category were barely represented in our sample, it was deemed important 

to categorize explicitly, as visuospatial processing is a commonly assessed cognitive domain and 

has been associated with early signs of cognitive decline in previous studies (Amariglio, 
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Townsend, Grodstein, Sperling, & Rentz, 2011). The consistent and accurate categorization of 

reported experiences into neuropsychological domains was checked by CMS, co-author and 

clinical neuropsychologist. Similar to behavioural categories, a “Total Decline” category was 

defined to summarize the total number of endorsements across all other cognitive change 

categories. Content codes related to behavioural changes (n=9 codes) were grouped according to 

similarity of compensatory response or functional aim. Behavioural categories comprised 

“Anticipating (Cognitive/Functional) Decline”, “Reducing Cognitive Load”, “Organizing (one’s) 

Environment”, and “Increasing Exposure (to stimuli)”. An additional “Total Strategies” category 

was generated to reflect the total number of endorsed codes across all behavioural categories. 

Finally, identified categories were divided into two major themes (3) alluded to above, “Cognitive 

Change” and “Behavioural Change” for organizational ease. A complete summary of content 

codes per category and theme is provided in Table 4.4.  

Effects of SCD and Subtle CD on Qualitative Experience Endorsement 

 Levene’s test indicated that that several experiential category outcomes violated the 

assumption of homoscedasticity; namely, Language Decline (p=.026), Visuospatial Processing 

Decline (p=.009), Anticipating Decline (p=.002), Increasing Exposure (p<.000), and Total 

Compensatory Strategies (p=.023). Accordingly, SCD and subtle CD group effects on these 

variables were analyzed via independent samples Mann-Whitney U tests. All remaining dependent 

variables demonstrated normally distributed data, correlated well, and were entered into 

MANOVA analyses.  

Omnibus effects of SCD and subtle CD. 

Frequency of code endorsement and mean number of codes endorsed within a given 

category are presented by group in Table 4.5. Significance values (p-values) and associated effect 
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size estimates of SCD and subtle CD between-group effects are provided in Table 4.6. Few 

significant covariate effects were found to impact the endorsement of behavioural changes (Theme 

2 categories) and none were found to impact the endorsement of cognitive changes (Theme 2 

categories). A complete summary of covariate effects (p-values) per category and themes is 

presented in Table A.41 (Appendix).  

MANOVA multivariate tests indicated no significant omnibus effects of SCD (Wilks’ 

=.729, p=.181) or subtle CD (Wilks’ =.781, p=.369) on qualitative experience endorsement. 

Likewise, no significant SCD x subtle CD interaction effect was found (Wilks’ =.881, p=.853). 

Nevertheless, owing to our underpowered analyses due to our low n and the exploratory nature of 

this study, we felt further investigation into between-subject effects was still warranted.  

Between-subject effects of SCD and subtle CD on category-level outcomes. 

Theme 1: Cognitive Change. MANOVA between-subject analyses found participants with 

SCD to endorse significantly more Executive Functioning Decline codes (M=3.73, SD=1.45) 

compared to those who were unconcerned (M=2.05, SD=1.38; p<.010,  p2=.128). The presence 

of SCD was also associated with a higher number of reported cognitive changes overall (M=8.18, 

SD=2.56) versus unconcerned participants (M=5.65, SD=2.70; p=.040, p2=.083), though this was 

likely driven by the primary effect on Executive Function Decline endorsement. In contrast with 

this SCD effect, subtle CD appeared to suppress the endorsement of executive functioning changes 

instead (M=2.16, SD=1.28) relative to healthy controls (M=2.90, SD=1.74; p<.023, p2=.101). No 

SCD X subtle CD interaction was identified. Mann-Whitney U test found no significant effect of 

SCD or subtle CD on Language Decline or Visuospatial Processing Decline.  

Theme 2: Behavioural Change. Mann-Whitney U test results indicated that those who 

endorsed SCD reported significantly more Increasing Exposure experiences/strategies (M=0.50, 
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SD=.060) than unconcerned individuals (M=0.14, SD=0.35; p=.005). A trending effect of SCD 

group on Anticipating Decline was also found (p=.054), whereby individuals who endorsed SCD 

(M=0.32, SD=0.57) were more likely to prepare for the possibility of dementia than unconcerned 

individuals (M=0.09, SD=0.29). As a result, the SCD group was found to endorse a greater number 

of behavioural changes overall (M=2.46, SD=1.30) relative to those without SCD (M=1.19, 

SD=0.88; p<.000). No other main or interaction effects of SCD or subtle CD on Theme 2 content 

were found. 

Trending item-level effects. Exploratory secondary analysis (MANOVA) was conducted 

at the item-level of data to investigate any potential areas for greater emphasis in future work (i.e., 

coded content). The outcomes of these analyses were not presented as primary results given our 

low n, the large number of potential dependent variables (i.e., content codes), and the consequent 

statistical volatility of the findings. Nevertheless, we feel it pertinent to present these outcomes 

here to provide context for future work. We do so with the caveat that these outcomes may well 

be spurious and that they should be considered with appropriate caution. See Table 4.5 for a 

summary of item endorsement frequency. 

With regard to Theme 1 coded content, we found subtle CD to have an effect on the 

endorsement of activity derailment; however, this effect was found to be non-significant following 

post-hoc analysis (2=3.48, p=.062). SCD was not found to have any independent effect on specific 

coded content; however, several SCD x subtle CD interaction effects were indicated. A significant 

interaction effect was found to influence the endorsement of increased attentional effort (p=.013, 

p2=.120). Healthy controls with SCD were significantly more likely to endorse increased 

attentional effort versus unconcerned controls (2=6.71, p=.010). In contrast, those with concurrent 

subtle CD and SCD were significantly less inclined to report the same (2=7.11, p=.008). In other 
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words, SCD alone increased endorsement of attentional effort but, when paired with subtle CD, 

the presence of SCD led to a reduction in endorsement. Inversely, a more expected interaction 

effect was found to impact the endorsement of several other codes. Chi square analysis revealed 

that participants with subtle CD and SCD were more likely to endorse losing track of 

conversational topic compared to healthy controls with SCD (2=3.87, p=.049). Similarly, both 

memory for conversations and sequencing were significantly more likely to be endorsed by those 

with SCD and subtle CD compared to healthy controls with SCD (2=5.02, p=.025) or 

unconcerned individuals with subtle CD (2=6.06, p=.014).  

With regard to Theme 2 coded content, SCD and subtle CD both demonstrated independent 

effects on the endorsement of repetition and rehearsal; however, following post-hoc 2 analysis, 

only the SCD effect remained viable. Individuals endorsing SCD were significantly more likely to 

report an increase in mental rehearsal and repetition to maintain information in working memory 

compared to those without SCD (2=6.90, p=.009).  

Discussion 

 The goal of this study was to determine which, if any, self-reported experiences of aging 

and cognition related to the potential prodromal dementia risk factors of SCD and subtle CD. Due 

to a small sample size and considerable variability in individual item endorsement, statistical 

analyses were conducted at the category-level only. Overall, SCD was found to exert a more robust 

influence on the endorsement of specific categories of experience than subtle CD.   

Findings 

Theme 1: Cognitive Changes. With regard to self-perceived cognitive declines, both SCD 

and subtle CD exerted a significant independent influence on cognitive change category 

endorsement. More interestingly, both SCD and subtle CD were uniquely associated with the 
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endorsement of a single category of perceived cognitive change: Executive Function Decline. The 

implication of executive functioning/fluid reasoning change is not particularly surprising given 

that these require the greatest number of cognitive resources and are the very domains known to 

degrade most with age (Harada et al., 2013; Murman, 2015). For instance, tracking a developing 

conversation while formulating pertinent responses in real time requires a high degree of online 

processing. Keeping up with conversation may entail working memory (e.g., remembering what 

was said and using it to inform one’s response), divided attention (e.g., attending to incoming 

information while formulating and a delivering a response at the appropriate time), and inhibitory 

control (e.g., maintaining focus despite internal and external distractors or competing motivations) 

demands. What is notable, however, is that SCD and subtle CD appear to exert opposing effects 

on Executive Function Decline endorsement. Where those with SCD were more likely to endorse 

executive function decrements than those without, individuals with subtle (objective) cognitive 

decline were counterintuitively less inclined to endorse the same compared to healthy controls. 

This divergence suggests that SCD and subtle CD may reflect unique aspects of the cognitive aging 

experience rather than conferring multiplicative risk as might otherwise be expected given their 

individual identification as risk factors for objective cognitive decline in previous work (Edmonds 

et al., 2015; Jessen et al., 2014).  

While it is unclear exactly what may underlie this difference in effect, there are several 

speculative explanations. An initial possibility is that those with subtle CD may potentially 

experience a more advanced degree of cognitive decline than those with SCD. If so, (some of) 

those with subtle CD may present with a degree of anosognosia (e.g., unawareness of one’s own 

abilities and deficits). This would serve to preferentially suppress reports of cognitive decline in 

those with subtle CD but not those with SCD alone. However, as attractive as this explanation may 
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be, the likelihood that our participants experienced neuropathological decline advanced enough to 

elicit anosognosia is low. Each performed well upon cognitive screening and soundly within 

normal limits on more advanced neuropsychological tests. Further, each of our participants 

continued to function well in their daily lives. A more viable alternative may be that those with 

SCD who have experienced few concrete changes in their ability may seek validation of their 

concerns, while those with subtle CD who have been confronted with more apparent declines may 

be less inclined to report them lest the possibility of neurodegeneration is reinforced. While this 

case for defensive denial is also intriguing, it is difficult to evaluate given our data. If true, one 

might expect those with subtle CD to be less inclined to endorse SCD. We did not find any 

significant difference in SCD endorsement between healthy controls and those with subtle CD 

though it is possible that our n was too low and our analyses too underpowered to detect any such 

effect.  

Theme 2: Behavioural Changes. With regard to compensatory strategies and behavioural 

changes, older adults with SCD endorsed a greater number of change experiences overall 

compared to unconcerned individuals. Closer analysis revealed that this group difference was 

driven primarily by an SCD-specific increase in behaviours aimed at increasing the amount of 

exposure to information/stimuli in order to effectively maintain it in working memory (e.g., 

rehearsing information in mind). The greater endorsement of compensatory strategies overall was 

expected for those with SCD, however, the exclusivity of the effect on Increasing Exposure (i.e., 

strategies related to repetition, rehearsal, and reviewing information) was not anticipated. Given 

the selectivity of this effect, some degree of objective cognitive decline in the areas of working 

memory/executive functioning may be suspected. This, of course, would remain consistent with 
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our Theme 1 findings. But what is unique to Increasing Exposure that leads it to be endorsed while 

other strategies are not?  

One possibility may be that the characteristics of Increasing Exposure strategies cause them 

to be more easily undertaken or openly reported versus other strategies. Increasing Exposure 

strategies may simply be less burdensome than more overt strategies, like reorganizing one’s 

physical space or avoiding certain tasks. Moreover, Increasing Exposure strategies may also be 

less threatening for those who are already concerned about the potential of dementia (e.g., those 

with subtle CD). Where more obvious strategies may unquestionably signal to an individual that 

their abilities have changed, the more habitual strategies of the Increasing Exposure category may 

obviate the deliberate identification of deficits or purposeful adjustment of daily routines. Further, 

given the internalized – even invisible – nature of some Increasing Exposure strategies (e.g., 

mentally rehearsing information), individuals may be able to engage in these behaviours more 

surreptitiously. This may be particularly valuable in cases where individuals fear stigma or 

judgment from others related to their perceived cognitive changes (e.g., Corner & Bond, 2004). In 

other words, Increasing Exposure strategies may be more accessible and, perhaps, even more 

attractive to individuals managing (perceived) cognitive changes.  

Another contributing factor to the salience of Increasing Exposure compensatory strategies 

for those with SCD may be the characteristics of the underlying target abilities of working memory, 

attentional control, and broad executive functioning. Each of these abilities may broadly fall under 

the banner of fluid reasoning abilities (Lezak et al., 2012). Fluid reasoning abilities are known to 

decrease with age due to cortical atrophy in areas related to executive functioning, such as the 

dorsolateral prefrontal cortex, and degradation in more widely distributed processing networks 

(Glisky, 2007; Harada, Natelson Love, & Triebel, 2013; Murman, 2015). Chief among these 
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affected abilities are working memory, processing speed, and inhibitory control (Glisky, 2007; 

McNab et al., 2015; Salthouse, Mitchell, Skovronek, & Babcock, 1989). In situ, these age-related 

decrements manifest as decreased resistance to distraction, slower and less efficient encoding of 

information, and increased effort to maintain and manipulate information in one’s mind. 

Consequently, it may well be that Increasing Exposure strategies are more commonly undertaken 

due to the regularity and pervasiveness of the executive functioning/working memory challenges 

they address. 

 Finally, it is likely that the characteristics of those with SCD and their concerns may 

contribute to the endorsement of Increasing Exposure strategies specifically. Where episodic 

memory decrements are often expected to occur with age, these working memory and complex 

attentional challenges may be less anticipated by older adults and, consequently, may be 

experienced as more foreign and threatening than otherwise. This may be even more so for those 

who historically counted these abilities amongst their greatest strengths (e.g., the academics and 

administrators comprising our sample). These unexpected – and typically unwelcomed – changes 

may collaborate to undermine older adults’ confidence in their cognitive abilities, convince them 

that specific cognitive tasks necessarily require management, and elicit concerns about potential 

loss of independence (Hill et al., 2016). In response, high-functioning older adults may be prone 

to habitually engaging in cognitive strategies to maintain a consistent degree of productivity while 

simultaneously staving off the suggestion of incompetence. Indeed, returning to an earlier point, it 

is likely no coincidence that SCD increased the performance of an internal (i.e., covert) strategy 

but had no impact on more outwardly apparent behavioural changes. This may also align with our 

interpretation of the conflicting SCD and subtle CD effects on Executive Functioning Decline 

(Theme 1). Where those with SCD alone may be driven to compensate and report their 
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challenges/adjustments, those who suspect more pronounced decrements (i.e., subtle CD) may 

emphasize warding against scrutiny and negative judgment instead. As a result those with subtle 

CD may be reticent to acknowledge their declines by adjusting their habits and/or openly reporting 

that they have done so. 

Suggestive item-level endorsement. Content-level review revealed that, of the various 

content codes loading onto fluid reasoning, the impacted items were those with the most direct, 

concrete, and (outwardly) apparent impact on socialization and daily functioning. Although 

decline in other fluid reasoning-contingent abilities was commonly reported by our sample (e.g., 

processing speed decrements), the endorsement of SCD only increased significantly when 

individuals experienced objective decline in executive areas with clear behavioural consequences. 

This suggests that SCD may best reflect the downstream ecological effects of objective decline in 

processing speed, updating/working memory, planning and inhibitory control. In other words, 

SCD may be an indicator of observed executive functioning decrements rather than memory 

impairment as it has most often been interpreted. 

Situating within the qualitative literature. As mentioned previously, few qualitative 

studies on SCD have been conducted. Those that have been conducted have primarily utilized a 

phenomenological approach (e.g., Buckley et al., 2015) that is appropriate for describing broad 

experiential themes among comparable populations but falls short as a means for identifying 

specific items that may prove clinically significant. Thus, there is little literature against which to 

compare our found effects against. Nevertheless, there are several studies that may provide some 

degree of convergent evidence to support the validity of our item-level findings.  

As part of the large-scale Nurse’s Health Study, Amariglio et al. (Amariglio et al., 2011) 

conducted a survey of the specific subjective memory complaints reported by 16,960 older women 
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with or without cognitive impairment. Rather than the open-ended method used in the current 

study, Amariglio and coworkers asked participants to indicate whether any of seven specific 

cognitive complaints applied to them. They found that endorsement of two complaints in particular 

predicted participants’ cognitive status: difficulty keeping up with conversation and difficulties 

with orientation/navigation. Although their study focused exclusively on item-level (i.e., coded 

content) analysis, some of Amariglio et al.’s findings align well with our own. Tracking a 

developing conversation while formulating pertinent responses in real time requires a high degree 

of online processing and executive functioning. Keeping up with conversation may entail working 

memory (e.g., remembering what was said and using it to inform one’s response), divided attention 

(e.g., attending to incoming information while formulating and delivering a response at the 

appropriate time), and inhibitory control (e.g., maintaining focus despite internal and external 

distractors or competing motivations) demands. In the midst of discourse, efficiently encoding the 

content to memory requires exponentially more cognitive resources. Thus, while our category-

level finding that Executive Function Decline is associated with both SCD and subtle CD 

corresponds broadly with Amariglio et al.’s results, our trending item-level effects are even more 

consistent with their findings. 

While difficulties keeping up with conversations aligns with our trending item-level 

results, orientation/navigation challenges do not. Given that Amariglio et al.’s (2011) cognitively 

impaired sample was significantly more compromised than our subtle CD sample, however, this 

is not surprising. It is quite possible that difficulties keeping up with conversation may present 

earlier in the cognitive decline trajectory and/or may be more sensitive to the subtle disruptions in 

cognitive functioning expected to occur in advance of pathological decline. Alternatively, it is 

equally possible that challenges with keeping up with conversation may simply be encountered 
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more regularly than navigation challenges as older adults begin to lessen their involvement with 

driving. Yet another possibility may be that conversational challenges are more readily disclosed 

than navigation issues, as many older adult participants acknowledged visuospatial deficits as 

troubling and a potential marker of dementia. Even without the possibility of dementia, several 

participants shared that the loss of their driver’s license would be experienced as catastrophic for 

them. As a result, it is probable that some may have censored their reports around this domain 

specifically. Whatever the reason for this divergence, the reinforcement of difficulties keeping up 

with conversation as a sensitive indicator of potential cognitive pathology is heartening. 

Another, more recent study by Miebach et al. (2018) explored the lived experiences of 

adults with cognitive complaints in comparison to those with major depressive disorder and 

healthy controls. In their study, Miebach et al. conducted a semi-structured interview more closely 

aligned with the methods used in the current study. Given that the focus of their study was not to 

identify specific concerns or experiences of change, few of their outcomes related to these subjects 

at all. However, they did note that individuals with cognitive concerns demonstrated distractible 

speech significantly more than healthy controls during their interviews. This was operationalized 

as researcher-observed tangentiality, losing track of the topic at hand, and losing track of one’s 

train of thought. While not entirely aligned with our findings, the features of distractible speech 

do overlap somewhat with our trending item-level finding that concerned (SCD) older adults with 

subtle CD may demonstrate higher endorsement of difficulties keeping up with conversation and 

the suggestion of executive functioning deficits. 

Taken as a whole, these studies appear to provide some convergent evidence for the (subtle) 

disruption of executive functioning abilities in those who have cognitive complaints and, 

potentially, who may have incipient cognitive pathology. Further, these disruptions may manifest 
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most readily to individuals and others in social/conversational contexts. With that said, it should 

be acknowledged that neither of these studies investigated SCD (e.g., concerned) populations per 

se, but rather those with cognitive complaints. However, given that those with SCD are considered 

to be at particularly high risk of developing pathological cognitive decline relative to those with 

complaints alone (Jessen et al., 2020), these convergent findings remain intriguing. 

Clinical Implications 

As the primary impetus behind this work was to help determine which self-reported 

cognitive and behavioural change experiences may provide the most utility for early dementia risk 

screening, the results present several important considerations for clinical practice and research. 

Foremost, our findings broadly support those of Amariglio et al. (2011) and Miebach et al. (2018) 

in that executive functioning decrements – and not episodic memory impairments – appear to be 

most associated with subtle and potentially early-stage cognitive decline. While this is somewhat 

intuitive given that executive functions are known to rely on distributed and synchronized neural 

networks which are particularly prone to disruption by insult or other pathology (Elliott, 2003; 

Rabinovici, Stephens, & Possin, 2015), this finding still conflicts with the majority of the SCD 

literature which remains focused on episodic memory as a primary index of cognitive 

(dys)function.  

Several reasons may underlie this memory-centric view of SCD and dementia risk. For 

one, SCD and its progenitors (e.g., subjective memory complaints, cognitive concerns) were 

initially identified in memory clinical samples for the express purpose of identifying Alzheimer’s-

type pathology in that group. Given that these individuals presented to clinic with memory 

concerns specifically and that episodic memory decline is essentially pathognomonic of 

Alzheimer’s dementia, it is understandable that memory was a chief concern for clinicians. In light 
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of this historical foundation, the course of investigation into early cognitive risk factors for 

dementia has been slow to include other cognitive domains. Another reason why executive 

functioning may be under-represented in the current SCD literature is that the majority of studies 

continue to be based on clinical populations and episodic memory declines may be more 

immediately apparent and troubling for older adults. It is possible that, due to the lay public’s 

association of memory impairment with dementia and the concreteness of memory slips, these are 

the symptoms most likely to elicit medical help-seeking behaviour. On the other hand, disruptions 

in executive functioning may be less apparent, less concrete, and less immediately threatening for 

older adults due to the lack of “buzz” around such cognitive changes. Taking this further, the 

concreteness of episodic memory changes may be simpler for clinicians and researchers to 

decipher as well. As mentioned previously, fluid reasoning and executive functioning decrements 

are expected to occur with age (McNab et al., 2015), making it challenging to parse “risky” 

executive changes from normative declines. For these reasons among others, executive functioning 

declines have been somewhat overshadowed by more explicit cognitive changes in the SCD 

literature, despite growing evidence suggesting that executive functioning is potentially as or even 

more sensitive to sub-clinical neuropathological disruption (Baudic et al., 2006).  

The primary import of our findings, then, is that they indicate specific self-reported 

cognitive changes that may prove useful for early screening of dementia risk. Executive 

functioning declines, potentially in the form of self-reported challenges keeping up with 

conversation, encoding and recalling the details of past conversations, and inefficient planning and 

sequencing of daily activities, may suggest some degree of cognitive vulnerability and may 

manifest long before the more advanced pathological symptoms of episodic memory impairment 

and visuospatial deficits. Likewise, clinicians may observe challenges with distractible speech as 



Multimodal risk profiles for pathological cognitive decline 

 

 

226 

outlined by Miebach et al. (2018). Although this was not assessed in the current study, it remains 

consistent with developing executive attention and inhibition deficits and may warrant attention 

during intake and screening procedures. 

An additional benefit of our findings is that the change experiences endorsed by our 

ostensibly highest risk participants (i.e., those with SCD and subtle CD) were not those typically 

associated with incipient dementia or cognitive pathology. It has been noted previously that older 

adults who suspect that they are at risk of developing a cognitive pathology may be prone to under-

reporting cognitive symptoms or otherwise attempting to distance themselves from the possibility 

of receiving a diagnosis (Beard & Neary, 2013). Community-based older adult samples may 

demonstrate similar tendencies. For instance, none of the participants in the current study had 

sought formal medical assessment and few reported researching their experiences independently 

(e.g., on the internet), regardless of their degree of concern. It is also possible that more commonly 

endorsed cognitive concerns, like memory failures, may have been under-reported by those 

seeking to distance themselves from any suggestion of Alzheimer’s disease or dementia. Where 

under-reporting of symptoms explicitly related to dementia risk (e.g., memory failures) is a 

concern, conversationally querying concrete aspects of aging and daily functioning as a matter of 

routine may allow clinicians to bypass potential patient defensiveness without eliciting the 

existential threat posed by the possibility of dementia outright. 

Limitations and Future Recommendations 

Given the particularities of our sample, several qualifications are warranted.  Aside from 

the sample size limitations reported in chapter 2, the specific occupational history, setting, and 

motivation of our participants may colour the generalizability of our findings. The majority of our 

sample were previous academics and professionals. Many explicitly voiced their belief that their 
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cognitive abilities were superior to others their age and alluded to being motivated to participate 

because they believed they were aging in exemplary fashion. Indeed, many of our participants did 

perform in the high average – superior range on objective neuropsychological assessment. In light 

of their high cognitive reserve and baseline ability/functioning, it is quite possible that our findings 

and our sample at large may be more characteristic of those with a certain degree of cognitive 

resiliency. Related, given that our participants were accustomed to being viewed as capable and 

cognitively superior to others in many cases, they may have been more reticent to share details of 

perceived cognitive decline openly. This defensive responding may have disproportionately 

suppressed the report of cognitive changes commonly associated with dementia risk (e.g., episodic 

memory slips) over others. It is possible that participant disclosure may also have been suppressed 

somewhat by the academic setting of the study and/or the relative youth of the Principal 

Investigator. Indeed, it was observed that many participants adopted a pseudo-mentorship role 

throughout the data collection process despite being the subjects of the study. 

Another notable feature of our sample that may have compounded this tendency toward 

guardedness may have been the disproportionately high number of female participants vs. male 

participants (78.5%). The women in our sample were unique in that they represented female 

professionals who were active during a time when the professional and academic environments 

were altogether inhospitable for women. Many would have entered the workforce during the crest 

of the second-wave of the feminist movement and would have been seen as iconoclasts. Indeed, 

many of our participants attested to this directly. As a result of their experiences with overcoming 

institutional obstacles and cultural rebuke (i.e., cultures of sexism, such as reduced opportunities 

for advancement due to sex/gender, etc.), our sample of professional women may have developed 

personas characterized by invulnerability and unquestionable competence (Friedman & Yorio, 
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2006; Shaw & Hoeber, 2003). Related, they may have been somewhat biased toward 

demonstrating/disclosing resilience, and defending against any suggestion of vulnerability. This 

tendency may have been exaggerated further in the study setting, given that conversations focused 

on what may have equated to changes in core aspects of identity (e.g., competence, intelligence). 

The interacting contextual factors of being retired, female, professional, participating in a study 

about cognitive change, being interviewed in an academic setting, and being evaluated by a young 

male researcher may all have served to decrease our participants’ openness to disclosing potential 

vulnerabilities. 

Other limitations relate more to the study design. To ensure that participants were not 

objectively cognitively impaired, neuropsychological testing was conducted in advance of 

qualitative interviews. While this was beneficial for confirming the eligibility and validity of our 

sample before the additional investment of time and study resources, participant’s experiences 

during testing may have influenced their openness and disclosed experiences during interview. 

Although participants were not provided feedback regarding their cognitive test performance, 

some were convinced that they had “failed” or that they would have performed “better” several 

years ago. These beliefs often persisted even when reminded that actual test performance was 

mutually exclusive from one’s felt sense of achievement. Thus, as a result of their testing 

experiences, participants may have evaluated their cognitive abilities differently or may have been 

more vigilant for cognitive challenges in advance of their qualitative interviews. A final design 

caveat pertains more broadly to qualitative methods in general. It is acknowledged that, as the 

interviewer and chief interpreter of collected data, the Principal Investigator’s contribution to the 

collected data is not zero. The dynamic between the interviewer and interviewee likely influenced 

the type and amount of data collected, just as the Principal Investigators perspective would have 
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shaped the specific content coding. With that said, efforts were made to mitigate the degree of 

researcher impact by conducting member checks to ensure fidelity to participant experience, 

parallel transcription to ensure accurate recording, and collaborative categorization of content 

codes to ensure inter-rater reliability. 

Future iterations of this work would benefit from a larger and more ethnically, 

socioeconomically, educationally, and sexually diverse sample. Longitudinal designs applying a 

similar methodology across various time points may help to discern which specific experiences 

may be most predictive of decline, as well as determine the chronology of developing self-

perceived cognitive changes. Alternatively, additional cross-sectional studies investigating 

endorsed cognitive and behavioural change experiences among healthy controls, those with subtle 

CD, and those with objective cognitive decline (e.g., mild cognitive impairment) may approximate 

this same developmental trajectory. Similar to chapter 2, direct comparison of clinical and 

community-based samples with SCD would also help to clarify which experiences may be more 

readily endorsed by older adults in various settings, with various degrees of cognitive concern, and 

with varying degrees of openness to medical intervention.  

Conclusions 

Our findings indicate that those demonstrating sub-clinical cognitive declines and reporting 

concern about the potential of developing dementia may be more likely to report decrements in 

functional and social activities reliant on executive functions, such as working memory, inhibitory 

control, and divided attention. Those endorsing concerns who have not experienced functional 

disruptions, are more likely to report attentional tasks as requiring effort. Concern was also linked 

to a tendency toward mental rehearsal and review of material in order to compensate for perceived 

decrements in working memory and attention, regardless of objective ability. Taken together with 
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convergent evidence, these results suggest that executive functioning – and not memory – 

decrements may be the earliest indications of potential cognitive vulnerability. The inclusion of 

concrete items related to conversational ability, memory for conversations, sequencing, and 

distractibility in routine cognitive screening measures/practices may be advantageous for early 

detection of those at increased risk of eventual dementia; however, their utility as screening items 

would require a greater degree of study within the context of a larger-scale longitudinal 

investigation. 
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  Tables 

 

Table 4.1. Neuropsychological assessment battery and self-report measures 
 

Administered Tests/Measures 

 

 

Neuropsychological Assessment Battery 

   Animal Naming Test 

   Boston Naming Test, 2nd edition 

   California Verbal Learning Test, 2nd edition 

   Controlled Oral Word Association Test 

   Golden Stroop Test 

   Test of Practical Judgment 

   Trailmaking Test A and B 

   Wechsler Advanced Clinical Solutions for the WAIS-IV and WMS-IV: Test of Premorbid Function 

   Wechsler Adult Intelligence Scale, 4th edition: Digit Span 

   Wechsler Memory Scale, 4th edition: Logical Memory I and II 

   Wechsler Memory Scale, 4th edition: Visual Reproduction I and II 

 

Self-report Measures 

   Adult Manifest Anxiety Scale, elderly version (AMAS-E) 

   Geriatric Depression Scale (GDS) 

   UCLA Loneliness Scale 
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Table 4.2. Participant demographics 
  

Healthy Control n=40 

 

  

Subtle Cognitive Decline n=25 

  

No Concern n=27 

 

 

SCD n=13 

  

No Concern n=16 

 

SCD n=9 

 

General 

     

   Female n (%) 21 (77.78) 11 (84.62)  12 (75.00) 7 (77.78) 

   Age M (SD) 74.96 (6.41) 75.46 (7.63)  70.19 (4.45) 75.22 (4.12) 

   Yrs Education M (SD) 16.15 (2.71) 16.31 (2.29)  15.00 (3.16) 15.78 (3.23) 

   Family dementia Hx n (%) 10 (37.04) 9 (69.23)  5 (31.25) 2 (22.22) 

 

Mental Health Hx 

    

   Depression n (%) 7 (25.93) 5 (38.46)  4 (25.00) 2 (22.22) 

   Anxiety n (%) 3 (11.11) 1 (7.69)  1 (6.25) 2 (22.22) 

   PTSD n (%) 1 (3.70) 1 (7.69)  0 (0.00) 0 (0.00) 

 

Physical Health Hx 

    

   Cancer n (%) 5 (18.52) 5 (38.46)  4 (25.00) 3 (33.33) 

   Diabetes n (%) 4 (14.82) 1 (7.69)  1 (6.25) 1 (11.11) 

   Heart problems n (%) 7 (25.93) 3 (23.08)  2 (12.50) 0 (0.00) 

   High blood pressure n (%) 7 (25.93) 4 (30.77)  2 (12.50) 1 (11.11) 

   High cholesterol n (%) 9 (33.33) 0 (0.00)  2 (12.50) 1 (11.11) 
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Table 4.3. Code descriptions and exemplar quotes 
 

Coded Content 
  

Code Description 
 

 
 

Exemplar Quote 

 
 

General Memory 

Strategies 

 

  

Non-descript implementation of memory 

strategies. 

  

“I rely on strategies a little bit more. Because it's hard to keep it all in your mind but with those 

strategies you're pretty okay.” 

 

Notes, Records, 

Calendars 
 Documenting information for later 

review. 
 “Yeah, sometimes I write stuff down. Sometimes, you know, I would make a mental note of it 

but I would, at this point prefer to write it down now because my time is limited.” 

 

Avoiding 

Multitasking 
 Deliberate or spontaneous reduction of  

divided attention/switching demands. 
 “I mean I have to do one thing at a time, and when, when I, when I start getting into some 

mulitasking mode, it just- like everything just falls apart. Everything just falls apart, so now I 

really try to concentrate, not to do multitasking.” 

 

Organizational 

Strategies 
 Deliberate efforts to order one’s 

surroundings to reduce stress. 
 “You know it's kind of like, uhm, I don't know and I'm finding I ...I need more order than I did 

in the past.” 

 

Preparing for Decline  Preparing advanced medical directives 

etc. and generally making efforts to 

ensure a smooth transition into later life. 

 “So I did make up papers, of, a representative agreement for my daughter, so that she can put 

me away even if I'm kicking and screaming. And power of attorney, and I've done all those 

things, just in case those things happen.” 

 

Researching Aging  Reading books and academic articles 

related to dementia and age-related 

cognitive/ and/or physical decline. 

 “I have a suspicion that it must have from what I've read about the differences in, there's a lot of 

other people looking at this and I've read articles about it and they've identified certain kinds of 

cognitive abilities that seem to get better and others that get worse, those are the articles that 

I've read.” 

 

Repetition and 

Rehearsal 
 Mentally repeating information to ensure 

its maintenance in working memory. 
 “You have a phone number or somebody gives you a phone number and you have to enter it 

into the thing, I’m telling myself the phone number as I walk to the phone repeating it in my 

head, not just trusting that I’ll remember it’s 250 

whatever whatever, you know. 

 

Rereading/Reviewing 

Material 

 

 Repeatedly revisiting written information 

to ensure its maintenance in memory. 

 “Sometimes I have to read things twice.” 

Skimming for Gist  Perfunctorily scanning written 

information for standout phrases or points 

at the expense of careful study. 

 

 “I think I don’t take in stuff as readily as… when I’m reading as readily as I used to .. I 

tend to sort of skim over it and then realize, ‘wait a minute you read all that but you didn’t take 

it in.’” 
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Coded Content 
  

Code Description 
 

 
 

Exemplar Quote 

 
 

Absent-mindedness 

 

  

Inattention or “mind-blanking”. 

  

“I feel sometimes, ‘huh, what I’ve done?’ Forty-five minutes have gone by and I’m still half 

looking for that thing and actually thinking about people I should contact, and not really being 

so focused on the one thing that I really would like to maybe see accomplished.” 

 

Effortful attention 

 
 Increased effort required to focus or 

maintain attention. 

 “I really need to keep my mind on the driving and not let my brain go off in to a hundred 

different directions... which it is a change… I really have to focus on it.” 

 

Distractibility 

 
 Having attention easily disrupted by 

external stimuli. 

 “I guess I can be distracted more readily than when I was young. Uh so if I’m got a task to do 

and something is impacted I might turn away from the task in order to pay attention to that, 

whereas I'd be more focused as a young man.” 

 

Divided attention 

 
 Attending to/monitoring multiple tasks 

simultaneously, multi-tasking. 

 “Well I noticed that umm I don't multitask as well, I don't remember umm you know a half a 

dozen things all at the same time.” 

 

Cognitive fatigue 

 
 Exhaustion or a sense of energy depletion 

following cognitive demand. 

 “I used to be able to sit down and get my lectures ready and i would thoroughly prepare my 

lectures and I used to be able to do that in a shorter amount of time and now I feel that I 

sometimes need to recoup.” 

 

Keeping up with  

Conversation 

 

 Ability to remain fully engaged in fluid 

conversations and rapid social exchanges. 

 “Sorry, sometimes it's really frustrating because sometimes you pause and you don't really get 

to finish the conversation because, you've blown it. It doesn't come to me so they say, ‘well we 

have to move on, talk about something else.’" 

 

Losing track of 

activity 

 

 Forgetting what one set out to do.  “I go into a room and I wonder what I went in for. I’ve forgotten!” 

Misplacing items 

 
 Misplacing items or losing track of where 

objects were placed. 

 “I occasionally forget where I've parked the car, which never happened before, and I have to 

kind of think back… and that's a new thing.” 

 

Losing track of story 

plot 

 

 Losing the thread of a narrative, perhaps 

leading one to review material before 

continuing. 

 “I’ve got to remind myself. Ah, so I have to go back and think, ‘oh yes, oh yeah that happened" 

and then I don’t really go the whole chapter I get the "oh yeah that happened" and...then I...then 

I go on. Yeah, it gives me enough information...that I can go on. 

 

Losing track of topic 

 
 Difficulty monitoring topic of 

conversation as the focus shifts/develops. 

 “Sometimes things just go missing. Like we think... I can't remember... like right now I can't 

remember exactly what we were talking about.” 
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Coded Content 
  

Code Description 
 

 
 

Exemplar Quote 

 
 

Memory for 

appointments 

 

  

Ability to recall appointments or dates. 

  

“I missed a couple of appointments or double scheduled a few things. And I'm sure it happened 

in the past too, not that often… Now it seems to happen more often.” 

 

Memory for 

conversations 

 

  

Ability to recall conversations. 

  

“My wife will say from time to time, ‘well I told you this a couple of days ago.’ I have no 

recollection whatever of that being told to me. So I have to believe that she actually did or 

somehow it didn’t strike me or something.” 

 

Learning new 

information 

 

 Ability to encode information efficiently 

and reliably.  

 “It requires considerably more time to learn something, and it may require this sort of older 

method of going through it three or four times.” 

Episodic memory 

(proximal) 

 

 Ability to recall recent lived events.  “Recent memory is nowhere near as good as, uh, ancient memory.” 

Episodic memory 

(remote) 

 

 Ability to recall distant lived events.  “People have talked about an incident that I was involved in and I have no memory of it. And 

uh, that's happened maybe more frequently.” 

General memory 

 
 Non-descript statements regarding 

memory as a whole. 

 

 “I think my memory is going a bit.” 

Memory for names 

 
 Recalling names previously known.  “I know the people, I remember events, I can remember things in my own life but the names 

often escape me.” 

 

Semantic memory 

 
 Recalling information previously known.  “Probably some [memories] are disappearing. We watch Jeopardy from time to time and uh... 

pretty good. Maybe not quite as good as I would've… I was.” 

 

     

     

Rumination/mind 

wandering 

 

 Perseveration, or attentional interference 

due to preoccupation with unrelated 

events or issues. 

 

 “It’s like something beams in that says, ‘oh!’ You know, thoughts that are not related to what I 

should be focused on come drifting in.” 

Processing speed 

 
 The speed and efficiency of processing 

incoming information. 

 

 “I don’t think I’m quite as quick.” 

 

 



Multimodal risk profiles for pathological cognitive decline 

 

 

241 

 

Coded Content 
  

Code Description 
 

 
 

Exemplar Quote 

 
 

Word-finding 

 

  

Recalling/delivering words in the 

moment. 

  

“Well certainly when you're searching for that word or the name of that person, I think, ‘damn 

it's taking a while,’ and we're in the middle of the conversation and I want to mention the name, 

refer to them, and that word just doesn't come ‘til much later.” 

 

Orientation/ 

navigation 

 

 Navigating to, from, and within familiar 

environments. 

 “One day I took a wrong turn in my car, and I did get back to where I wanted to – where I was 

going – but I sort of panicked because, I’d taken the wrong turn and that led me to this place 

and this place… places I hadn’t ever been to or hadn’t seen for a long time. I did eventually 

make it but I would’ve been better earlier on.” 

 

 

Activity derailment 

 

  

Having one’s intended action subverted 

by exposure to novel stimuli, especially 

those cueing a competing task.  

 

  

“Something else like I'm working on something, have to answer the phone, that's happening, 

then I realize I have to go to the bathroom and a whole bunch of stuff and it's just like [sighs] 

then I start to get into that panic mode. Then everything starts to like, ‘my God, please!’” 

Reorienting after 

interruption 

 

 Resuming one’s task following a 

disruption or brief interval. 

 “Then the phone rings or something happens and stuff like that and I go and 

take care of that then it's hard to get back into that [original task].” 

Working memory 

 
 Maintaining information in mind for the 

time required to act on it. 

 “Uhm yeah I'd say definitely not as good. It's just like I can.. if I do go out without that 

shopping list it can be a challenge and I'd forget at least one of the things. Another thing that 

might be comparable in a way is uhm I know most people don't use telephone books anymore, 

but I still do. You know, if I'm looking up – I used to have absolutely no trouble at all keeping 

the number in mind and going off and dialing it whereas now, if it's more than a few seconds 

between doing those few things, then I'd have trouble with it.” 

 

Sequencing 

 
 Completing tasks in an organized and 

efficient chronological order. 

 

 “I put it [the milk] away and then I had to get it out again because I hadn’t done both jobs with 

the milk at one time. I did one, put it away, looked for the milk, ‘oh Hell, it’s not there.’” 

Sustained attention 

 
 Maintaining focus on a task or stimulus 

for a prolonged period of time.  

 “I think I have lost the ability to concentrate for long periods. I used to be able to study a 

problem for hours and hours and solve it. Now I need more instant gratification, I think.” 
 

Switching 

 
 Shifting attention from stimulus to 

stimulus deliberately and as required. 

 

 “But I noticed that I wasn't able to, uh, do as many tasks as I used to be able to do. Um, and 

then I remember them, and then I go back and do them. And I guess I do that now. But, you 

know, like, leave the bathwater running and then get absorbed in something else and then go, 

‘oh my God!’ You know? ‘I left the water running in the bathtub!’ Okay, so those things I have 

noticed over the past five or six years.” 
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Coded Content 
  

Code Description 
 

 
 

Exemplar Quote 

 
 

Tangentiality/ 

circumstantiality 

 

  

Speaking in an overly-inclusive, 

roundabout manner and/or demonstrating 

difficulty remaining on the relevant topic 

of discussion. 

 

  

“I think sometimes I know what I want to talk about, and you get a little sidetracked. And then I 

usually notice that and I try to come back to what I’m saying. So its a little detour, sometimes, 

and I’m actually quite glad if people say ‘hey, we were talking about this and not that.’” 
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Table 4.4. Codes per category and theme 
  

Theme 1: Cognitive Change 

 

  

Attention/ 

Processing Decline 

 

Executive Function 

Decline 

 

Memory 

Decline 

 

Language 

Decline 

 

Visuospatial 

Processing Decline 

 

Total 

Decline 

 

 

Coded Content 

      

   Absent-mindedness* X     X 

   Effortful attention* X     X 

   Distractibility* X     X 

   Divided attention  X    X 

   Cognitive fatigue* X     X 

   Keeping up with conversation X X  X  X 

   Losing track of activity* X X    X 

   Misplacing items* X     X 

   Losing track of story plot*  X    X 

   Losing track of topic* X   X  X 

   Memory for appointments  X X   X 

   Memory for conversations   X   X 

   Learning new information   X   X 

   Episodic memory (proximal)   X   X 

   Episodic memory (remote)   X   X 

   General memory   X   X 

   Memory for names   X X  X 

   Semantic memory   X   X 

   Word-finding   X X  X 

   Orientation/navigation     X X 

   Rumination/mind wandering* X     X 

   Processing speed X     X 

   Activity derailment*  X    X 

   Reorienting after interruption  X    X 

   Working memory  X    X 

   Sequencing  X    X 

   Sustained attention X     X 

   Switching  X    X 

   Tangentiality/circumstantiality* 

 

 X  X  X 
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Theme 2: Behavioural Change 

 

  

Anticipating Decline 

 

 

Reducing 

Cognitive Load 

 

Organizing 

Environment 

 

Increasing 

Exposure 

 

Total  

Strategies 

 

  

Coded Content 

     

   General Memory Strategies*   X  X 

   Notes, Records, Calendars*   X  X 

   Avoiding Multitasking*  X   X 

   Organizational Strategies*   X  X 

   Preparing for Decline* X    X 

   Researching Aging* X    X 

   Repetition and Rehearsal*    X X 

   Rereading/Reviewing Material*    X X 

   Skimming for Gist*  X   X 

       

 * reported increase in frequency or intensity 
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Table 4.5. Code and category endorsement description 
   

Healthy Control n=40 

 

  

Subtle Cognitive Decline n=25 

   

No Concern n=27 

 

 

SCD n=13 

  

No Concern n=16 

 

SCD n=9 

 

Theme 1: Cognitive Change 

      

Coded Content       

   Absent-mindedness n (%)  1 (3.70) 1 (7.69)  2 (12.50) 1 (11.11) 

   Effortful attention n (%)  4 (14.82) 7 (53.85)  4 (25.00) 0 (0.00) 

   Distractibility n (%)  2 (7.41) 2 (15.39)  5 (31.25) 3 (33.33) 

   Divided attention n (%)  8 (29.63) 6 (46.15)  3 (18.75) 3 (33.33) 

   Cognitive fatigue n (%)  3 (11.11) 3 (23.08)  3 (18.75) 2 (22.22) 

   Keeping up with conversation n (%)  2 (7.41) 3 (23.08)  0 (0.00) 1 (11.11) 

   Losing track of activity n (%)  13 (48.15) 9 (69.23)  4 (25.00) 5 (55.56) 

   Misplacing items n (%)  6 (22.22) 3 (23.08)  4 (25.00) 0 (0.00) 

   Losing track of story plot n (%)  1 (3.70) 3 (23.08)  1 (6.25) 0 (0.00) 

   Losing track of topic n (%)  3 (11.11) 0 (0.00)  0 (0.00) 2 (22.22) 

   Memory for appointments n (%)  5 (18.52) 3 (23.08)  1 (6.25) 2 (22.22) 

   Memory for conversations n (%)  2 (7.41) 0 (0.00)  0 (0.00) 3 (33.33) 

   Learning new information n (%)  10 (37.03) 6 (46.15)  6 (37.50) 5 (55.56) 

   Episodic memory (proximal) n (%)  2 (7.41) 3 (23.08)  4 (25.00) 2 (22.22) 

   Episodic memory (remote) n (%)  4 (14.82) 4 (30.77)  1 (6.25) 1 (11.11) 

   General memory n (%)  4 (14.82) 2 (15.39)  1 (6.25) 1 (11.11) 

   Memory for names n (%)  4 (14.82) 3 (23.08)  2 (12.50) 3 (33.33) 

   Semantic memory n (%)  5 (18.52) 4 (30.77)  1 (6.25) 1 (11.11) 

   Word-finding n (%)  20 (74.07) 8 (61.54)  12 (75.00) 8 (88.89) 

   Orientation/navigation n (%)  4 (14.82) 2 (15.39)  0 (0.00) 2 (22.22) 

   Rumination/mind wandering n (%)  6 (22.22) 3 (23.08)  2 (12.50) 3 (33.33) 

   Processing speed n (%)  12 (44.44) 5 (38.46)  6 (37.50) 3 (33.33) 

   Activity derailment n (%)  7 (25.93) 6 (46.15)  2 (12.50) 1 (11.11) 

   Reorienting after interruption n (%)  4 (14.82) 3 (23.08)  1 (6.25) 2 (22.22) 

   Working memory n (%)  10 (37.03) 10 (76.92)  4 (25.00) 5 (55.56) 

   Sequencing n (%)  3 (11.11) 0 (0.00)  0 (0.00) 3 (33.33) 

   Sustained attention n (%)  6 (22.22) 1 (7.69)  4 (25.00) 1 (11.11) 

   Switching n (%)  8 (29.63) 9 (69.23)  8 (50.00) 4 (44.44) 

   Tangentiality/circumstantiality n (%) 

 

 0 (0.00) 3 (23.08)  3 (18.75) 1 (11.11) 
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Healthy Control n=40 

 

  

Subtle Cognitive Decline n=25 

   

No Concern n=27 

 

 

SCD n=13 

  

No Concern n=16 

 

SCD n=9 

 

Theme 1: Cognitive Change 

      

Combined Categories       

   Attention/Processing Decline M (SD)  2.15 (1.46) 2.85 (1.46)  2.13 (1.89) 2.33 (1.23) 

   Executive Function Decline M (SD)  2.26 (1.48) 4.23 (1.48)  1.69 (1.14) 3.00 (1.12) 

   Memory Decline M (SD)  2.07 (1.27) 2.54 (1.05)  1.75 (1.29) 2.89 (1.76) 

   Language Decline M (SD)  1.07 (0.73) 1.31 (1.11)  1.06 (0.68) 1.67 (0.71) 

   Visuospatial Processing Decline M (SD)  0.15 (0.36) 0.15 (0.38)  0 (0.00) 0.22 (0.44) 

   Total Cognitive Decline M (SD) 

  

 5.89 (2.76) 8.62 (2.47)  5.25 (2.62) 7.56 (2.70) 

Theme 2: Behavioural Change       

Coded Content       

   General Memory Strategies n (%)  2 (7.41) 2 (15.38)  2 (12.50) 1 (11.11) 

   Notes, Records, Calendars n (%)  10 (37.04) 10 (76.92)  6 (37.50) 5 (55.56) 

   Avoiding Multitasking n (%)  8 (29.63) 8 (61.54)  3 (18.75) 4 (44.44) 

   Organizational Strategies n (%)  3 (11.11) 1 (7.69)  2 (12.50) 2 (22.22) 

   Preparing for Decline n (%)  2 (7.41) 0 (0.00)  1 (6.25) 2 (22.22) 

   Researching Aging n (%)  0 (0.00) 3 (23.08)  1 (6.25) 2 (22.22) 

   Repetition and Rehearsal n (%)  2 (7.41) 5 (38.46)  0 (0.00) 1 (11.11) 

   Rereading/Reviewing Material n (%)  3 (11.11) 2 (15.38)  1 (6.25) 3 (33.33) 

   Skimming for Gist n (%)  2 (7.41) 2 (15.38)  3 (18.75) 1 (11.11) 

       

Combined Categories       

   Anticipating Decline M (SD)  0.07 (0.27) 0.23 (0.44)  0.13 (0.34) 0.44 (0.73) 

   Reducing Cognitive Load M (SD)  0.37 (0.49) 0.77 (0.60)  0.38 (0.50) 0.56 (0.73) 

   Organizing Environment M (SD)  0.56 (0.70) 1.00 (0.58)  0.63 (0.50) 0.89 (0.60) 

   Increasing Exposure M (SD)  0.19 (0.40) 0.54 (0.52)  0.06 (0.25) 0.44 (0.73) 

   Total Compensatory Strategies M (SD) 

 

 1.19 (0.88) 2.54 (1.05)  1.19 (0.91) 2.33 (1.66) 
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Table 4.6. MANOVA effects on total codes endorsed per category 
   

SCD 

 

  

Subtle Cognitive Decline 

  

SCD X Subtle Cognitive Decline 

   

F-value 

 

 

p-value 

 

 p2 

  

F-value 

 

p-value 

 

p2 

  

F-value 

 

p-value 

 

p2 

 

Omnibus: Wilks’  

  

1.285 

 

.284 

 

.149 

  

1.473 

 

.210 

 

.167 

  

.327 

 

.919 

 

.043 

 

Theme 1: Cognitive Change 

            

   Attention/Processing Decline  .899 .348 .018  .494 .486 .010  .427 .516 .009 

   Executive Function Decline  7.183 .010 .128  5.520 .023 .101  .555 .460 .011 

   Memory Decline  .588 .447 .012  .004 .947 .000  .294 .590 .006 

   Language Decline*  - .103 -  - .526 -  .800 .375 .016 

   Visuospatial Processing Decline*  - .306 -  - .407 -  1.602 .212 .032 

   Total Cognitive Decline   4.446 .040 .083  1.126 .294 .022  .103 .749 .002 

 

Theme 2: Behavioural Change 

            

   Anticipating Decline*  - .054 -  - .389 -  - - - 

   Reducing Cognitive Load  1.055 .309 .021  0.233 .632 .005  0.707 .405 .014 

   Organizing Environment  1.111 .297 .022  0.288 .594 .006  0.024 .879 .000 

   Increasing Exposure*  - .005 -  - .249 -  - - - 

   Total Compensatory Strategies*  - .000 -  - .680 -  - - - 

 

*Analyzed via Mann-Whitney U test; Bold: significant at p<.05; Italic: found not to be significant following post-hoc analysis. 
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Appendix 

Table 4.A1. Covariate p-values on total codes endorsed per category  
  

 

Age 

 

 

Sex 

 

Yrs 

Ed. 

 

 

Familial 

Dementia 

 

Psych 

Dx 

 

 

GDS 

 

 

LON 

 

AMAS 

WOS 

 

AMAS 

PHYS 

 

AMAS 

FEAR 

 

AMAS 

LIE 

 

AMAS 

Total 

 

 

Omnibus: Wilks’  

 

.820 

 

.698 

 

.077 

 

.920 

 

.820 

 

.833 

 

.340 

 

.282 

 

.481 

 

.915 

 

.817 

 

.463 

 

Theme 1: Cognitive Change 

            

   Attention/Processing Decline .316 .524 .203 .735 .871 .318 .678 .839 .902 .738 .126 .820 

   Executive Function Decline .914 .475 .706 .505 .713 .897 .314 .396 .793 .489 .461 .278 

   Memory Decline .525 .600 .800 .833 .301 .874 .712 .151 .953 .664 .582 .279 

   Language Decline* - - - - - - - - - - - - 

   Visuospatial Processing Decline* - - - - - - - - - - - - 

   Total Cognitive Decline  .845 .967 .497 .797 .601 .604 .991 .290 .567 .379 .408 .206 

 

Theme 2: Behavioural Change 

            

   Anticipating Decline* - - - - - - - - - - - - 

   Reducing Cognitive Load .445 .695 .996 .793 .251 .995 .653 .521 .629 .775 .988 .556 

   Organizing Environment .845 .365 .010 .963 .458 .438 .067 .017 .124 .746 .959 .051 

   Increasing Exposure* - - - - - - - - - - - - 

   Total Compensatory Strategies* - - - - - - - - - - - - 

 

*Covariate data unavailable due to substitution of MANOVA with Mann-Whitney U test; Bold: significant at p<.05 
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Table 4.A2. Semi-structured interview schedule 
 

Key Item 

 

 

Possible Queries (phrasing may vary) 

 

Tell me about your thinking abilities as you have gotten older? 

 

(Q) In the past 5 years or so? 

(Q) What, if anything, has gotten more challenging for you? 

(Q) What, if anything, has gotten easier for you? 

(Q) What, if anything, has stayed the same for you? 

 

 

How has your processing speed been (e.g., the speed with which you 

are able to think and process information)? 

Provide examples as necessary 

 

(Q) What has changed (as you have gotten older/in the past 5 years)? 

(Q) What is just as it has always been? 

 

(Q) How about your ability to keep up with conversations? 

(Q) How about your ability to notice and respond to things? 

 

(Q) Has that gotten in the way of your doing the things you would like to/are used to 

doing? 

…How has that gotten in the way/what has that gotten in the way of? 

(Q) What do you do to help yourself keep up (better)? 

 

 

How has your attention been? 

Provide examples as necessary 

 

(Q) What has changed (as you have gotten older/in the past 5 years)? 

(Q) What is just as it has always been? 

 

(Q) How about your ability to focus on things? 

(Q) How about your ability to concentrate for longer periods of time? 

(Q) Do you feel you are more distractible? 

…By external stimuli (e.g., sounds, etc.)? 

…By internal stimuli (e.g., preoccupied by worries, etc.)? 

(Q) Do you find paying attention takes more effort than before? 

 

(Q) Has that gotten in the way of your doing the things you would like to/are used to 

doing? 

…How has that gotten in the way/what has that gotten in the way of? 

(Q) What do you do to help yourself pay attention more (easily)? 
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Key Item 

 

 

Possible Queries (phrasing may vary) 

 

How has your working memory been (e.g., your ability to keep information 

in mind for a time)? 

Provide examples as necessary 

 

(Q) What has changed (as you have gotten older/in the past 5 years)? 

(Q) What is just as it has always been? 

 

(Q) How about your ability to keep information in mind for a short time? 

(Q) How about your ability to keep track of what you were doing? 

 

(Q) Has that gotten in the way of your doing the things you would like to/are 

used to doing? 

…How has that gotten in the way/what has that gotten in the way of? 

(Q) What do you do to help yourself keep information in mind (better)? 

 

 

How has your memory been (e.g., learning and recall)? 

Provide examples as necessary 

 

 

(Q) What has changed (as you have gotten older/in the past 5 years)? 

(Q) What is just as it has always been? 

 

(Q) How about your ability to learn new information? 

(Q) Do you find learning takes more effort than before? 

 

(Q) How about your ability remember things? 

…Events from the distant past? 

…Events from the recent past? 

…Information that you know/once knew well? 

…Names? 

…Activities? 

 

(Q) How about your ability to remember dates and appointments? 

(Q) How about your ability to remember to do things later? 

 

(Q) Has that gotten in the way of your doing the things you would like to/are 

used to doing? 

…How has that gotten in the way/what has that gotten in the way of? 

(Q) What do you do to help yourself learn/remember more (easily)? 
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Key Item 

 

 

Possible Queries (phrasing may vary) 

 

How has your language been (e.g., your ability to understand and 

communicate)? 

Provide examples as necessary 

 

(Q) What has changed (as you have gotten older/in the past 5 years)? 

(Q) What is just as it has always been? 

 

(Q) How about your ability to understand when people are speaking to you? 

…How about if your hearing was 100%. How would it be, then? 

 

(Q) How about your ability to communicate clearly? 

…Has there been any change in your ability to stay on topic? 

…Has there been any change in how direct you are in your speech? 

(Q) How about your ability to find the right word at the right time? 

 

(Q) Has that gotten in the way of your doing the things you would like to/are 

used to doing? 

…How has that gotten in the way/what has that gotten in the way of? 

(Q) What do you do to help yourself understand/communicate (more clearly)? 

 

 

How has your visuospatial functioning been (e.g., navigation/orientation)? 

Provide examples as necessary 

 

 

(Q) What has changed (as you have gotten older/in the past 5 years)? 

(Q) What is just as it has always been? 

 

(Q) How about your ability to find your way to/in familiar locations? 

(Q) How about your ability to find your way back when you get turned 

around/lost? 

 

(Q) Has that gotten in the way of your doing the things you would like to/are 

used to doing? 

…How has that gotten in the way/what has that gotten in the way of? 

(Q) What do you do to help yourself navigate? 
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Key Item 

 

 

Possible Queries (phrasing may vary) 

 

How has your executive functioning been (e.g., multitasking, problem-

solving)? 

Provide examples as necessary 

 

(Q) What has changed (as you have gotten older/in the past 5 years)? 

(Q) What is just as it has always been? 

 

(Q) How about your ability to multitask? 

…How about doing several things at the same time? 

…How about switching back and forth between tasks? 

 

(Q) How about your ability to problem-solve? 

(Q) How about your ability to make (good) decisions? 

 

(Q) Have you become more impulsive over time? 

(Q) Have you noticed difficulties “switching gears”? 

(Q) Have you noticed difficulties with planning or carrying out activities in a 

specific sequence? 

 

(Q) Has that gotten in the way of your doing the things you would like to/are 

used to doing? 

…How has that gotten in the way/what has that gotten in the way of? 

(Q) What do you do to help yourself multitask/stay on top of things (better)? 

 

 

How has your mood been? 

Provide examples as necessary 

 

 

(Q) What has changed (as you have gotten older/in the past 5 years)? 

(Q) What is just as it has always been? 

 

(Q) Has your mood declined more/been lower? 

(Q) Have you felt more anxious? 

…Do you find it difficult to turn off your worries? 

…Do you feel overwhelmed? 

 

(Q) Has that gotten in the way of your doing the things you would like to/are 

used to doing? 

…How has that gotten in the way/what has that gotten in the way of? 

(Q) What do you do to help yourself navigate? 
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Key Item 

 

 

Possible Queries (phrasing may vary) 

 

How often does that happen for you? (for all reported areas of change) 

 

 

 

(Q) Is that a change from before? 

 

(Q) How do you feel about that? 

 

Does that cause you any concern? (for all reported areas of change) 

Differentiate concern from change or functional disruption as necessary 

 

(Q) How do you feel about that? 

(Q) Do those changes make you worried? 

…What are you worried about? 

 

(Q) Do you think these changes are pathological? 

…What do you think might be happening? 

…Do you think these are expected changes for older adults? 
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General Discussion: Qualitatively-Informed Contributions to Early Dementia Risk 

Assessment 
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General Discussion 

 Neuropsychological assessment is a mixed-methods endeavor by its very nature. While 

standardized cognitive-neuropsychological tests and nomothetic comparisons may supply the most 

rigorous data, clinical interpretation of said outcomes cannot be divorced from the grander context 

of individuals’ lived experiences. Indeed, the entire meaning of a given score may change 

depending on individual’s circumstances, expectations, history, and other factors. For this reason, 

patient interviews are viewed as an absolutely integral part of ethical neuropsychological 

assessment. Unfortunately, (neuropsychological) research has not always remained consistent with 

these tenets of clinical practice. Research investigations often pertain to medical conditions and, 

consequently, may be seated within a greater medical context. As a result, our research into mild 

cognitive impairment (MCI), Alzheimer’s disease (AD), and other objective cognitive impairment 

often reflects a concrete and quantitatively-driven approach. While there are clear merits to 

developing replicable and reliable cut-off scores and practice guidelines, an important, and 

arguably central, source of information is frequently disregarded: the patient’s own experience of 

their condition and themselves. Thus, bearing this in mind, and as a dissertation in clinical 

neuropsychology, the current work serves as an early step in bridging the qualitative-quantitative 

divide and aims to extend the principles of holistic neuropsychological assessment practice to the 

research domain. Further, a guiding objective of this work was to establish patients’ voices as 

viable and worthwhile sources of clinical information. 

With respect to these overarching objectives, we conducted a mixed-methods investigation 

of several well-established potential risk factors for objective pathological cognitive decline in 

later age. Chapter 1 presented a previously-published systematic review of the current evidence 

regarding the role of APOE 4 genotype and subjective cognitive decline (SCD; Ali, Smart, & 
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Gawryluk, 2018). Chapter 2 presented the research methods and materials used for this dissertation 

study. Chapter 3 introduced the first study conducted for the purposes of this dissertation. In that 

investigation, we aimed to determine which demographic, psychosocial, and other factors relate 

most to the endorsement of SCD and the demonstration of objective, yet sub-clinical, subtle 

cognitive decline (subtle CD) on standardized cognitive-neuropsychological testing. As part of this 

goal, we aimed to determine whether SCD and subtle CD related to one another. Despite our a 

priori intention to test our Chapter 1 (i.e., systematic review) findings and examine the genetic 

contribution to SCD and subtle CD, APOE 4 genotype was excluded from our analyses due to 

low representation of APOE 4-positive genotype in our sample. Chapter 3 introduced a qualitative 

component to our work by investigating the relationship of SCD and subtle CD to self-reported 

experiences of cognitive change and behavioural compensation. More specifically, we collected 

qualitative interview data in the style of standard neuropsychological assessment with the goal of 

parsing which disclosures may be most suggestive of potential underlying cognitive risk. 

Summary of Findings 

 In Chapter 3, SCD and subtle CD demonstrated unique relationships with various 

demographic factors and indicators of self-reported cognitive change. SCD endorsement was best 

predicted by increased anxiety regarding aging and age-related changes, self-perceived word-

finding declines, and more general self-perceived cognitive declines. In contrast, subtle CD related 

most to self-reported declines in planning ability, greater anxiety regarding health and 

physiological functioning, and lower depressive symptomology – though this last was considered 

likely to result from statistical artifact. 

Chapter 4 presented the effects of SCD and subtle CD on the endorsement of specific 

(categories of) qualitative experiences. Qualitative experiences were divided across two larger 
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themes: cognitive change and behavioural change. With regard to cognitive changes, those 

reporting SCD endorsed significantly more executive functioning deficits than unconcerned older 

adults. On the other hand, those with subtle CD endorsed significantly fewer executive functioning 

deficits versus healthy controls. As may be expected, SCD endorsers reported significantly more 

cognitive declines than those who were unconcerned. Less expected was the null effect of subtle 

CD on the endorsement of cognitive declines. Expanding this further, those with SCD endorsed 

behavioural changes (e.g., engaging in compensatory strategies) significantly more than 

unconcerned older adults. The behavioural changes endorsed tended to be specific to strategies for 

maintaining information in working memory, such as rehearsal, review, and repetition. 

Clinical Implications 

The combined results of these studies present several important considerations for clinical 

practice and research. Synthesis of our various outcomes and interpretations provides several key 

points: 1) SCD and subtle CD reflect distinct constructs and unique sources of information that 

may relate to cognitive vulnerability; 2) the relationship between self-reported function and 

objective cognitive performance may vary according to degree of  cognitive decline, degree of 

functional disruption and/or visibility of decline,  or other psychosocial factors; and 3) with regard 

to early screening, executive functioning may represent a central cognitive domain of interest 

among those with risk factors for pathological cognitive decline.   

 SCD and subtle CD as distinct contributors to potential risk. Importantly, our Chapter 

3 results suggest that SCD and subtle CD may contribute separable variance to the overall picture 

of cognitive change and functioning in healthy older adults. SCD and subtle CD were not identified 

as significant predictors of each other and, perhaps more importantly, did not directly share any 

predictor variables in common. At a high level, these outcomes resonate with previous findings 
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that SCD reliably and primarily reflects personality and psychosocial factors  rather than objective 

cognitive performance (Comijs, Deeg, Dik, Twisk, & Jonker, 2002; Derouesné, Lacomblez, 

Thibault, & LePoncin, 1999; Dux et al., 2008; Haavisto, 2018; Jenkins, Tree, Thornton, & Tales, 

2019; Merema, Speelman, Foster, & Kaczmarek, 2013; Pearman & Storandt, 2005; Slavin et al., 

2010; Snitz et al., 2015). However, it is important to note that, despite this, individuals endorsing 

SCD may still experience cognitive declines; however, any such declines may be too early in their 

progression and, consequently, too slight for standardized cognitive-neuropsychological tests to 

register. Indeed, experimental approaches have been successful in identifying cognitive 

decrements in those with SCD that were overlooked by standardized clinical tests (Mulligan, 

Smart, & Ali, 2016; Smart & Krawitz, 2015). Taken as a whole, this evidence suggests that, while 

it remains unclear whether, when, and to what extent older adults with SCD experience objective 

cognitive changes, it is clear that psychosocial factors play a heavy role in its expression. 

Although it is key for clinicians to understanding the import of situational and psychosocial 

influences on patients’ self-reported functioning, the psychosocial contributions to SCD may be 

even more crucial to impart to patients themselves. Ironically, given that prolonged emotional 

distress is known to accelerate the onset of objective cognitive decline (Richard et al., 2013), it is 

entirely possible that individuals who experience pronounced cognitive concerns may unwittingly 

increase their risk of developing the very outcomes they fear most. The current state of the 

evidence is not clear enough to determine when SCD may be a reflection of incipient cognitive 

decline; however, there is a strong possibility that SCD may serve a precipitant function for many, 

regardless of underlying vulnerability. Considering that the specific predictors for SCD 

endorsement related to relatively common age-related changes (e.g., word-finding challenges) in 

our sample, supportive psychoeducation and normalization around cognitive aging and functional 
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compensation may prove beneficial (e.g., Memory and Aging Program: Wiegand, Troyer, 

Gojmerac, & Murphy, 2013). This may be even more strongly recommended where older adults 

are socially isolated or have few same-aged peers to contextualize their own aging experiences. 

The lack of cohesion between SCD endorsement and subtle CD bears reemphasis, as this 

conflicts with the assumption of a linear pathological progression from SCD to more objective 

changes like subtle CD (Jessen et al., 2014). Our findings suggest that subtle CD may represent a 

unique construct with potential relevance to early dementia screening. In contrast to SCD, subtle 

CD was best predicted by potential uncommonly-reported changes in cognitive functioning (i.e., 

sequencing) and concerns regarding loss of functional ability (i.e., AMAS-E physiological 

anxiety). Indeed, those with subtle CD were only likely to endorse concern/SCD when reported 

executive functioning declines visibly impacted daily activity. Combined, these results support 

Hill and coworkers’ contention that the core anxiety underlying cognitive concern may be the 

perceived degradation of their functional independence and agency (Hill et al., 2016). Thus, to the 

extent that those with subtle CD feel threatened by the possibility of institutionalization or other 

curtailing of freedoms, they may be less forthcoming during screening or may avoid clinical 

consultation altogether. Similar to those with SCD, it is likely that patients demonstrating subtle 

CD may benefit from supportive psychoeducation around age-normative changes in activity and 

cognition; however, they may be more challenging to identify and recruit. 

The role of self-report and response bias in SCD and subtle CD. Dementia risk 

screening may be complicated further by the inconsistent relationship of cognitive self-report and 

objective functioning as cognitive decline becomes more apparent. Our findings suggest that a 

prominent ingredient in SCD endorsement may be anxiety and a desire to have their concerns 

validated. This not only corresponds to previous findings (Hill et al., 2016; Tobiansky, Livingston, 
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& Mann, 1995), but may explain the demonstrated tendency of those with SCD to over-report 

cognitive declines relative to informants (Mulligan, Smart, & Ali, 2016) and even those with MCI 

(Edmonds, Delano-Wood, Galasko, Salmon, & Bondi, 2014). Armed with such evidence, it would 

seem a simple matter to conclude that those with SCD are particularly unreliable sources of 

information regarding their own ability; however, biased responding may not be relegated to those 

experiencing subjective change alone.  

Individuals demonstrating objectively lower cognitive performance (e.g., subtle CD, MCI) 

may also demonstrated a propensity toward biased responding, though in the opposite direction as 

those with SCD. While anosognosia (i.e., unawareness of one’s deficits) may increase objective 

cognitive declines progress (Reisberg & Gauthier, 2008), it is unlikely that this would account for 

underreporting among those with subtle CD. Any objective cognitive decrements in this group 

would necessarily be so slight as to fall within the range of normal performance. Rather than being 

driven by a lack of awareness, potentially biased reporting among those with subtle CD may 

instead stem from increased awareness of cognitive changes currently underway. To the extent 

that individuals feel threatened by the possibility of dementia and related losses of independence, 

those with subtle CD may engage in defensive denial and may underreport cognitive challenges, 

concerns, and changes in order to stave against having their feared outcomes confirmed (Beard & 

Neary, 2013; Lingler et al., 2006).   

These considerations are not purely speculative, as evidenced by our findings. 

Interestingly, although endorsement of executive functioning (planning) decline on the ECog 

measure was uniquely predictive of subtle CD status, those with subtle CD were significantly less 

likely than those with SCD to endorse executive function decrements during interview. This is 

even more discrepant given that the majority of low cognitive scores in the subtle CD sample 
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related to executive functioning items/measures. Although one might expect an increase in 

compensatory strategy use among those with subtle CD, we did not find any increase in 

behavioural changes at all. It is true that our statistical power was low; however, the convergence 

of this evidence raises the possibility that some degree of response bias may have affected subtle 

CD participants’ qualitative reports. Combined, these results suggest that individuals with SCD 

and those with subtle CD may be motivated by different factors. Where individuals with SCD may 

vie for acknowledgement and validation of their concerns, those with subtle CD may shy from 

disclosing changes openly to ward against any potential reinforcement of their concerns. For this 

reason, informant reports may become more important sources of information as individuals are 

suspected of developing greater objective cognitive declines and/or as the level of concrete threat 

to their independence is increased (Mulligan et al., 2016).  

 What a given individual may be able/willing to endorse may also differ according to the 

method of data collection and the presumed meaning of specific changes. As alluded to previously, 

our sample of individuals with subtle CD appeared to be more open to reporting executive 

functioning declines on a standardized self-report measures than during in-person interview. While 

interview allows for more reframing, probing, reassurance, and discussion, it may also prove too 

confrontational for some participants – this, particularly when discussion centres around topics 

that may be personally threatening for individuals. Similarly, changes in navigation/orientation 

were almost uniformly and vociferously denied during interview regardless of group membership, 

and this may well have been due to the perceived risk of endorsement. Several participants noted 

during interview that they were aware that endorsement of visuospatial processing declines was a 

common indicator of AD or other pathological cognitive decline. During our consent procedures, 

several participants also voiced concerns regarding our ethical obligation to report potential 
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driving risk. These factors are likely to have primed participants to deny changes in orientation 

during interview. Unfortunately, it is not clear whether decrements in this domain may have been 

endorsed more readily on a questionnaire due to our exclusion of the relevant section of the ECog 

measure from our assessment battery.  

As with any assessment, it can be difficult to distinguish reticence to disclose from absence 

of symptoms. This challenge may be mitigated somewhat by designing assessments to be 

straightforward, non-threatening, and multimodal. Where engaging in an interview may be 

particularly valuable for those with SCD who often feel unvalidated or misunderstood, it may lead 

individuals to disclose less when they fear evaluation may lead to an intractable diagnosis or loss 

of freedom. Consequently, rather than engaging in conversation about cognitive change 

immediately, it may be recommended to rely primarily on standardized measures for initial data 

collection regarding patients’ self-reported cognitive functioning and then to use their endorsed 

experiences as a springboard for further discussion. Not only may patients feel more open to 

disclosing on paper, but concrete and functional questionnaire items may prove more accessible 

for older adults and more easily interpretable for clinicians alike (Tuokko & Smart, 2018). This 

approach may also allow for the administration of validity scales and/or measures with various 

degrees of face validity to determine the likelihood of deliberate response bias. Additional 

interview follow-up may provide an opportunity to identify areas of discrepancy and other 

contextual issues that may influence the conceptualization of patient issues and ideal intervention 

options. 

Executive functioning as a central domain of interest. Departing from the majority of 

SCD and cognitive decline literature, our findings indicate that declines in executive functioning 

– and not episodic memory – may provide the earliest indication of burgeoning cognitive changes. 
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However, our findings do not stand alone. Similar conclusions have been reached by a number of 

qualitative (Amariglio, Townsend, Grodstein, Sperling, & Rentz, 2011; Miebach, Wolfsgruber, 

Frommann, Buckley, & Wagner, 2018) and quantitative enquiries (Mulligan et al., 2016; Smart & 

Krawitz, 2015). Considered through a neuroanatomical lens, the sensitivity of executive 

functioning to early-stage cognitive changes seems plain given its functional pervasiveness and 

diversity, reliance on coordinated neural networks (Elliott, 2003; Rabinovici, Stephens, & Possin, 

2015), and fundamental involvement in other cognitive functions. Nevertheless, executive 

functioning poses its own challenges as a dementia risk screening domain of interest. Fluid 

reasoning and executive functioning decrements are normative in later life (McNab et al., 2015), 

which makes it difficult to determine exactly where the risk threshold should lie. This is especially 

challenging given that our populations of interest at this ambiguous stage of potential cognitive 

decline perform within the normal range on standardized testing. Additionally, given that 

executive functions subsume a number of distinct cognitive functions, and that not all decline 

predictably with age (e.g., judgment, problem solving), further study will be required before 

executive functioning can be enshrined as the undisputed dementia risk indicator. 

With that said, our findings and others’ may guide the initial steps of this exploration. Self-

reported challenges keeping up with conversation, encoding and recalling the details of past 

conversations, and inefficient planning and sequencing of daily activities, may present risk for 

objective cognitive decline in advance of more developed episodic memory and visuospatial 

processing impairments. Observed tangentiality, circumlocution, and losing track of topic during 

conversation may also represent executive declines associated with the development of more 

pronounced impairment (disorganized speech: Miebach et al., 2018). 

Caveats and Limitations 
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Sample size. Our findings warrant several qualifications. A chief limitation in our study 

was a low n, which impacted our statistical power and the representation of certain variables (e.g., 

APOE 4 genotype). This, in turn, restricted the scope of our analysis more than would have been 

hoped. Although our findings are broadly consistent with the current literature, our outcomes 

remain suggestive at best due to their inherent statistical volatility.  

Sample characteristics. Aside from the size of our sample, however, our participants also 

represented a very specific population which may limit the generalizability of our results. The 

majority of our sample comprised former academics and professionals of Northern European 

ancestry who were in excellent physical health. Not only were our participants likely to enjoy a 

relatively high cognitive reserve and degree of privilege, but many chose to participate expressly 

because they were aware that they were aging in an exemplary manner relative to their peers. 

Paired with reports that peers with more cognitive challenge were reticent to participate, this 

suggests that our sample was singularly confident and healthy. Importantly, this manifested as a 

systematically atypical interpretation of “cognitive concern”. Where “cognitive concern” in 

clinical samples is typically experienced as immediate and potentially pathological by older adults 

(Jessen et al., 2020), our SCD participants almost universally endorsed abstract, general and, in 

their opinion, normative concern that dementia may occur in the far future. This is likely to have 

increased the variability within our SCD group and simultaneously undermined the comparability 

of our participants’ experiences with other (clinical) study samples.  

Another notable feature of our predominantly professional/academic sample was that it 

was also primarily female (78.5%). It is unclear why this sampling bias may have occurred or how 

it may have impacted the results of our studies, though we may be able to extrapolate somewhat 

from the literature. It is possible that the small n of male participants in our study may reflect a 
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gender-normative reticence to report “unfounded” concerns (Haussmann, Sauer, Birnbaum, & 

Donix, 2019). In turn, those men who did report SCD may have represented only a select and 

particularly concerned sub-sample from the greater community. Contrarily, our female participants 

may have been less prone to report cognitive concerns and mental health symptoms for various 

reasons. One powerful contextual factor may have been the larger sociohistorical factors and 

unique experiences of highly-educated professional women in this age cohort. Overcoming 

institutional obstacles to independence and success throughout their careers (e.g. cultures of 

sexism, reduced opportunities for advancement due to sex/gender, etc.) likely required women to 

develop a persona characterized by invulnerability and unquestionable competence (Friedman & 

Yorio, 2006; Shaw & Hoeber, 2003). As a result, it is possible that women in our sample may have 

been exceedingly reticent to disclose information that could possibly undermine their perceived 

agency, competence, or capacity to make decisions – this, especially when speaking with a younger 

male researcher. 

As noted, it is difficult to determine what effect the uniqueness of our sample may have 

had on our outcomes. It is possible that the dynamic between older women and a younger male 

researcher may have impacted our data. Older women may have felt more comfortable disclosing 

areas of vulnerability, concern, or challenge with another woman of advanced age during 

interview. That said, speaking to a same-aged peer may also have raised the potential for 

interpersonal comparisons. It is difficult to know, however, it may be fair to assume that our 

participants may have been more guarded to the extent that they felt they would be misunderstood 

or reduced by disclosure, While female sex is a predominant characteristic of our sample, however, 

it is not the only trait that may have impacted our outcomes. For instance, our sample was highly 

educated and it has been shown that higher education increased the likelihood of SCD endorsement 
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(Tuokko & Smart, 2018). Those less identified with their cognitve functioning may well report  

fewer concerns. Those less-attuned to such changes may actually report few cognitive changes at 

all as their declines have not been disruptive to their usual activities. Similarly, those in more rural 

settings (compared to our urban sample) may value other areas of their functioning that relate more 

to familial/social roles or functional activities. Changes in higher-order areas like executive 

functioning may prove less bothersome for individuals who live according to simplified schedules 

and who value the quality of experience over productivity. Various other factors may likewise 

impart some degree of influence over our qualitative and self-report data. In order to understand 

and account for these influences, similar work with more diverse samples is crucial. 

Variables of interest. Other caveats relate more to our constructs of interest and our 

determination of group membership. We made efforts to remain consistent with the SCD Plus 

guidelines established by the SCD-Initiative Working Group (Jessen et al., 2014) by querying 

cognitive concern and establishing the presence of self-reported cognitive change; nevertheless, 

we were unable to account for several other criteria that may have more soundly established a 

vulnerability to pathological cognitive decline. As mentioned previously, we were unable to 

meaningfully include APOE 4 genotype in our calculations as there were few individuals with 

APOE 4-positive genotype. We did collect informant reports when possible, however, there was 

considerable variability in informant availability, available informants’ relationships to 

participants, and participants’ willingness to include informants when they feared unfavourable 

reports. Due to the variability (noise) added by the inclusion of informant reports and the low n of 

informants overall, this source of information was also excluded.   

Finally, subtle CD represented potential sub-clinical objective cognitive decrements in our 

studies. Although this construct has been supported as a risk factor for pathological cognitive 
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decline in some respects (Edmonds, Delano-Wood, Galasko, Salmon, & Bondi, 2015; Sperling et 

al., 2011), its diagnostic sensitivity and specificity remain questionable. This is a particularly 

notable concern given that the current criteria for subtle CD (Edmonds et al., 2015) was generated 

theoretically rather than psychometrically. Although we revised these criteria for the purposes of 

the current study and for use with a comprehensive assessment battery, it remains unclear whether 

our general adherence to Edmonds et al.’s (2015) subtle CD criteria was too sensitive to normal 

test score variance or too insensitive to potential underlying neuropathology. Absent additional 

longitudinal studies of subtle CD, it is impossible to know whether our assumption of cognitive 

risk will be borne out over the longer term. 

Recommendations for Future Research  

Future extensions of this work would be well-served by several adjustments to study design 

and sampling to mitigate the limitations outlined above. As a cross-sectional study, the current 

work was limited in its ability to delineate participants’ cognitive trajectories or substantiate the 

proposed vulnerability conferred by SCD and subtle CD. Longitudinal investigations that include 

a similar qualitative component at multiple time points may be ideal for determining the 

relationship of early risk factors and self-reported experiences on longer-term cognitive 

functioning. Further, longitudinal study may clarify how well subjective reports of functioning 

align with objective cognitive performance as time passes and cognitive ability changes. However, 

that is not to say that additional cross-sectional studies would be fruitless. Where longitudinal 

exploration is unfeasible, multiple cross-sectional studies representing a larger range of cognitive 

ability (e.g., SCD, subtle CD, MCI, AD) may approximate the developmental information 

provided by assessment at multiple time points. Another design consideration may be the 

counterbalancing of data collection activities to mitigate the potential impact of 



Multimodal risk profiles for pathological cognitive decline 

 

 

268 

neuropsychological testing experiences on participants’ cognitive self-evaluation during 

interview. 

With regard to sampling, our study suffered from a relatively small and homogeneous 

participant pool, which impacted our statistical power and the generalizability of our results. The 

recruitment of a larger and more ethnically, socioeconomically, educationally, and sexually 

diverse sample would significantly strengthen this work. Although recruitment based purely on 

APOE 4 genotype would be ill-advised, it is possible that a broad sample in other respects may  

reflect more relevant genetic variation as well. Additionally, direct comparison of clinical and 

community-based samples with SCD and/or subtle CD would also help to clarify which 

experiences may be more readily endorsed by older adults in various settings, with various degrees 

of cognitive concern, and with varying degrees of openness to medical intervention and/or 

corroboration. 

 The specific criteria used to determine SCD and subtle CD may also merit close attention 

as this work progresses. Our difficulties using a single item to determine SCD (i.e., atypical 

interpretation of “concern” within our sample) combined with evidence suggesting that SCD 

classification may differ according to criteria and method of determination (Vogel, Salem, 

Andersen, & Waldemar, 2016), indicate that the classification of SCD requires further attention 

and standardization. As a complement, it may be advantageous for future large-scale longitudinal 

studies to include multiple measures of SCD, as well as various sources of complementary risk-

predicting data (e.g., genotype, informant reports). Doing so would not only provide valuable 

information regarding the convergent validity of various measures but may also clarify which 

conceptualization of SCD is most closely tied to specific cognitive outcomes. As a first step, a 

reliability analysis of various SCD classification methods may be warranted. Similarly, the 
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construct of subtle CD may benefit from more refinement. It remains unclear whether our – or for 

that matter, Edmonds and coworkers’ (Edmonds et al., 2015) – criteria is optimally sensitive to 

early cognitive perturbation. The continued use and psychometric value of subtle CD in early 

dementia risk research is recommended. As a start, larger studies may seek to determine an 

optimally predictive threshold of below-mean scores. 

 Finally, building upon our findings, future work seeking to identify ideal and early 

indicators of risk of pathological cognitive decline would do well to emphasize the assessment of 

subjective and objective executive functioning and language abilities to determine which specific 

functions (e.g., working memory, inhibition, switching) and what degree of change (e.g., 

diagnostic cut-off scores) are most clinically predictive.  

Conclusion 

 The work presented in this dissertation demonstrates that SCD and subtle CD may provide 

unique insights into current and potential cognitive functioning. It is possible that, where SCD 

most clearly reflects psychosocial vulnerabilities, subtle CD may instead reflect burgeoning 

functional disruptions. Our findings further indicate that executive function may be a key factor in 

early cognitive change. However, the data presented also raises important questions regarding the 

nature of patient disclosure, how to establish meaningful diagnostic thresholds, and how to 

reconcile differences between clinical and community-based samples of older adults for the 

purposes of continuing research. In pursuit of a better understanding of early-stage cognitive 

decline, we recommend that mixed-methods approaches be included as a matter of course in large-

scale longitudinal studies. Further, we encourage replication and extension of this work with more 

cognitively, ethnically, and socioeconomically diverse samples. 
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