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Performance-based measures of everyday cognition offer a unique view into how
cognitive functioning can impact everyday functioning in older adults. While a number
of performance-based measures have been developed previously, the present study
called Characterization of the Elderly on Daily Activities in the Real-world (CEDAR),
examined a new measure comprised of eight complex everyday tasks. The CEDAR
tasks were primarily in the domains of health and financial management and were
designed to not only capture total performance (Accuracy) and total Time, but also more
process-specific subscales (Self-Monitoring, Decision Efficiency, and Fluency) and
individual error-types. Participants (n=101) were administered the CEDAR tasks as well
as neuropsychological and self-report measures. Overall, the CEDAR tasks appear to
be well-suited for use in a wide range of older adults, and are highly related to
neuropsychological measures (particularly working memory and reasoning). There
were high error rates (Task-general, Task-specific, Omission, Commission, Critical,
Non-Critical), even in a sample of generally healthy older adults. The CEDAR tasks are
also strongly associated with measures of self-reported Functional Difficulty (predictive
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validity) and another measure of everyday cognition (Everyday Problems Test;
concurrent validity).
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CHAPTER 1
STATEMENT OF THE PROBLEM
The present study sought to extend the current state of the literature on the
process variables that are important for older adults’ performance on complex, realworld cognitive tasks. Cognitive aging literature has long used measures of everyday
cognition to show that performance on everyday cognitive tasks declines with increasing
age (Willis, Jay, Diehl, & Marsiske, 1992; Willis & Marsiske, 1991; Willis, 1996a).
Interestingly, this literature has never implemented a systematic examination of the
approach or types of errors that are causing the reduced performance with age.
In the neuropsychological literature, characterization of error-types has been
done in elders with mild cognitive impairment (Giovannetti et al., 2008a) and dementia
(Giovannetti et al., 2008b); however, much of this work has been done using tasks that
may be too simple (e.g., making toast, wrapping presents) to capture the types of
mistakes that most older adults make in their everyday life. Furthermore, while the
studies of impaired older adults have examined the association between types of errors
made and neuropsychological performance, the neuropsychological battery used in
these studies was somewhat limited, particularly in higher-order executive functioning
tasks. Therefore, this study extended the previous work by investigating a new
measure of everyday cognition that captures not only the accuracy, but also certain
aspects of the process or approach that older adults utilize and the types of errors that
older adults make on these tasks. In addition, a more comprehensive
neuropsychological battery that included several measures of memory, working
memory, problem solving, and speed was used to predict performance and process
scores on the complex everyday tasks. Moreover, because non-cognitive variables like
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personality, mood, and self-beliefs have often been neglected in studies of everyday
problem solving performance, these variables were also considered as correlates in the
current study.
Taken together, the main purpose of the study was to examine the utility of a new
measure of complex everyday tasks that attempted to capture more information about
how older adults’ performance breaks down. Additionally, the subscales as part of
these complex everyday tasks were associated with neuropsychological performance in
order to better understand the potential of neuropsychological measures to predict
process scores on these everyday tasks
The long term goal of this project is to inform our understanding of the potentially
modifiable elements of errors or inefficiencies in everyday cognitive functioning. This
study provides specific data about the types of errors that older adults make on
everyday cognitive tasks. In turn, in the future, this data could be used to provide
specific information that can be shared with older adults (i.e., in the form of intervention
programs) in order to increase awareness of potential difficulties as well as providing a
means for making decisions about the best place to initiate tailored person-specific
interventions (e.g., monitoring, mnemonics, etc.). Additionally, due to the universal
nature of the stimuli used in the tasks (e.g., medication labels), they are likely more
salient to older adults, and may, therefore, elicit greater motivation for performance or
performance improvement (if an intervention were to follow). Finally, these tasks are
relatively easy to algorithmically alter in order to increase or decrease complexity, as
well as to create alternate versions if this task were going to be used to track changes
due to intervention. Novel contributions of the present study include:
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1.

The introduction of a new performance-based measure of complex everyday
functioning that allows for aspects of performance such as monitoring, efficiency,
and specific error types to be examined.

2.

The examination and description of the types and frequency of errors and
inefficiencies that older adults make on complex everyday tasks. While
performance on everyday tasks has been reported for older adults (McAlister &
Schmitter-Edgecombe, 2013), there has not been a thorough dissection of the
specific approach and errors that older adults make.

3.

The examination of the association between performance on the CEDAR
everyday tasks and neuropsychological performance, including multiple
measures of executive functioning, in adults aged 65 and older. Previous studies
have only used limited measures of executive functioning to explain variance in
errors that older adults make (e.g., Giovannetti et al., 2008a, 2008b; McAlister &
Schmitter-Edgecombe, 2013).

Thus, the present study examined the following specific aims:
Phase I Aim
Aim 0. Pilot the everyday tasks for appropriateness of use with regard to
difficulty and time for an older adult population.
Hypothesis. No quantitative hypothesis exists for this aim. It is expected that a
qualitative analysis of this preliminary project will reveal that the everyday tasks used in
this study will be appropriate yet challenging for older adults, as operationalized by
showing a range of performance, without ceiling and floor effects. The results of this
preliminary phase were expected to provide guidance on how to modify tasks prior to
beginning the main CEDAR study (Phase II).
Phase II Aims
Aim 1. Describe the CEDAR everyday task variables, including item-level
variables, and derive the specific subscale scores that will be used for subsequent
analyses.
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Hypothesis. The CEDAR everyday tasks measure will yield a general accuracy
and time score, but will also produce process scores including: self-monitoring,
efficiency, and specific error-type scores.
Aim 2. a) Qualitatively and quantitatively describe the type and frequency of
errors that older adults made during the pill reminder and bill pay tasks. While there
were errors on other tasks, the pill reminder and bill pay task were uniquely suited to
capture different types of errors (task-general, task-specific, omission, commission,
critical, non-critical). b) Examine the relationship of the various error types with the
neuropsychological and self-report measures.
Hypothesis. a) In a sample of elders aged 65 and older, the number of
commission errors (where the task is performed inaccurately) will exceed the number of
omission errors (forget to perform part of the task). Some possible errors of
commission will occur with incorrectly loading pills in the pillbox, repeating a step, or
putting the wrong date on a post-it note. b) Errors of omission will be more correlated
with memory measures, while commission errors will be more correlated with measures
of working memory, planning, and reasoning. Self-corrected errors will be associated
with measures of inhibition.
Aim 3. a) Determine what neuropsychological measures best predict the
complex everyday tasks subscales. b) Determine what self-report (emotional and
personality) measures best predict the complex everyday tasks subscales.
Hypothesis. Different everyday task subscales will be best predicted by different
neuropsychological measures. For example, the Accuracy score will be best predicted
by measures of working memory and problem solving, specifically more complex tasks
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(e.g., Reading Span, Tower test) that, similar to the everyday cognitive tasks, require
integration of multiple more basic cognitive processes. However, the Time subscale
may be best predicted by measures of processing speed (e.g., Coding). Given previous
work examining control beliefs and everyday cognition (Kennedy, Allaire, Gamaldo, &
Whitfield, 2012), it is likely the internal, chance, and powerful others control beliefs
scales from the Personality in Intellectual Aging Contexts Inventory (PIC) will be most
predictive of complex everyday tasks subscale performance.
Aim 4. Determine whether the complex everyday tasks designed for this study
are better predictors of self-rated perceived IADL difficulty and a previously-validated
pencil-and-paper measure of everyday cognition (Everyday Problems Test; Willis &
Marsiske, 1993) than are traditional neuropsychological measures, or whether they at
least contribute unique variance to these predictions.
Hypothesis. Given the presumed greater ecologically validity of the complex
everyday tasks measure, it is expected that this measure will predict both self-reported
IADL difficulty as well as performance on the Everyday Problems Test (EPT) and,
again, are expected to explain unique variance above and beyond that explained by
neuropsychological measures.
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CHAPTER 2
LITERATURE REVIEW
Overview
The CEDAR study examined five derived subscales (Accuracy, Time, Checking,
Decision Efficiency, and Fluency) of a newly created measure of complex everyday
tasks that was designed to simulate cognitively challenging tasks older adult may
encounter in their everyday life. We investigated the types of errors that were made on
these complex tasks and investigated the association of a theoretically guided battery of
neuropsychological measures with the complex everyday tasks measure subscales.
Utility of predicting individual differences in existing self-reported and paper-and pencil
measures of IADL with the CEDAR complex everyday tasks was examined, and
whether CEDAR tasks explained variance above and beyond what could be explained
with existing neuropsychological measures.
The current investigation contributes to the current literature on everyday
functioning in older adults by examining the relationship between process-oriented
subscales of the complex everyday task measure and neuropsychological measures.
Additionally, in our discussion, we identified process variables that may be good targets
for future interventions to improve everyday functioning in older adults.
Everyday Functioning
There are many ways to determine the functional ability, or functional health, of
an older adult. Functional health has been conceptualized and assessed as a
multidimensional construct, involving physical, cognitive, and social factors (see Figure
2.1; Fillenbaum, 1988; Wills, 1996a, b). One of the most commonly used methods is
simply to rely on self- or informant-report of one’s current Activities of Daily Living (e.g.,
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hygiene, eating, dressing; ADL) and Instrumental Activities of Daily Living (e.g.,
medication use, financial management, shopping; IADL; Lawton & Brody, 1969). These
measures of ADL/IADLs typically do not distinguish between the specific factors (e.g.,
physical, cognitive, social) that are impacting that particular function. There are also
some inherent limitations of relying on this self-report method. Because ADL/IADL
ratings are dependent on self- or caregiver-reports, it opens up the possibility of
reporting bias or inaccurate reporting as a result of lack of insight into one’s abilities or
deficits (i.e., anosognosia; Bertrand & Willis, 1999). Also, particularly in communitydwelling older adults who are functioning independently, there is an implied ceiling
effect. More specifically, if older adults are living independently, it is often assumed that
they would be fully independent in ADL/IADLs, which leaves little variability in ADL/IADL
self- or proxy-report scores within this population.
Because of these limitations in self-/informant-report questionnaires, measures of
everyday cognition have been developed with the goal of capturing the application of
cognitive skills and resources to important everyday functional tasks. Everyday
cognition has been conceptualized by Allaire & Marsiske (1999) as the performance of
individuals on problems using natural (ecological) stimuli (e.g., read food package labels
or official documents). Thus, most measures of everyday cognition are constructed to
be similar in content and employ similar cognitive processes as tasks that are
necessary for older adults to perform in their daily lives (e.g., identifying nutrition
information or comparing the value of different financial products). This type of everyday
cognition measure is often labeled well-defined, which is more similar to the traditional
psychometric scoring system and assumes that the problems that occur in the real
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world can usually be solved with a single, effective solution (e.g., Allaire & Marsiske,
1999, 2002; Morrell, Park, & Poon, 1989; Willis & Schaie, 1986, 1993).Those in support
of the well-defined approach have typically viewed everyday cognition as the result of
underlying basic cognitive abilities; therefore, hypothesizing that everyday cognitive
performance is of the application of multiple cognitive capacities (Allaire & Marsiske,
1999, 2002; Berry & Irvine, 1986; Marsiske & Willis, 1998; Willis & Marsiske, 1991;
Willis & Schaie, 1986, 1993). Salthouse (1990) referred to everyday problem solving as
“compiled” cognition, viewing it as the aggregate of many constituent abilities.
Conversely, a second type of everyday cognition measures, labeled ill-defined,
suggests that there is rarely a single, correct way to approach and solve a problem
(Allaire & Marsiske, 1999, 2002; Denney & Pearce, 1989; Marsiske & Willis, 1995;
Neisser, 1978; Wagner & Sternberg, 1985; Wagner, 1986). Thus, these ill-defined
assessments tend to be open-ended vignettes that measure fluency, which is scored as
the number of reasonable and effective solutions produced by the participant. The logic
of the ill-structured problem solving approach is what Dean Keith Simonton (1990) has
called the “constant probability of success model”: Those who can conceive of more
solutions are more likely to have a solution to draw upon when needed. Most of the
everyday cognitive tasks that will be used in this study are more similar to well-defined
everyday cognition measures in that there is a “correct” endpoint. There are also two
exploratory, open-ended decision making tasks that were included as part of CEDAR in
which fluency measured by the number of reasonable responses (e.g., what questions
should you ask the doctor before selecting a treatment option?) is the primary outcome.
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Despite the limitations (described above) of self-reported IADL questionnaires,
self-report IADLs have been shown to moderately correlate with performance on welldefined measures everyday cognitive function (r=0.36-0.69;Allaire& Marsiske, 2002;
Diehl et al., 1995; Tan, Hultsch, & Strauss,2009; Marsiske & Margrett, 2005; SchmitterEdgecombe, Parsey, & Cook, 2011), suggesting that they may be measuring similar or
overlapping constructs. There is a growing body of literature that highlights the
predictive utility of measures of everyday cognition for cognitive impairment, mortality,
and medication adherence. Allaire and colleagues (2009) demonstrated that
performance on the Everyday Cognition Battery (ECB; Allaire & Marsiske, 1999) was
different between healthy and mild cognitively impaired older adults. The ECB
Knowledge Test is also a significant predictor of mortality, above and beyond basic
cognitive abilities, self-reported health, and demographic variables (Weatherbee &
Allaire, 2008), which is consistent with work on terminal decline that suggests that
decline in the (usually stable) semantic ability is highly predictive of mortality (Bosworth
& Schaie, 1999; Berg, 1987; Cooney, Schaie, & Willis, 1988). Additionally, a penciland-paper measure of everyday cognition, where participants were given six problem
scenarios and were asked to produce as many safe and effective solutions as possible,
(e.g., Denney & Pearce, 1989; Marsiske & Willis, 1995) was found to predict selfreported medication adherence following a kidney transplant (Gelb, Shapiro, &
Thornton, 2010).
Within the cognitive aging literature, it has long been suspected that laboratorybased psychometric measures of cognition may not be aptly assessing the functioning
of older adults in real-world situations (Denney, 1989; Salthouse, 1990; Schaie, 1978;
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Sinnott, 1989; Sternberg & Wagner, 1986; Wagner, 1986; Willis & Schaie, 1986). In the
context of a real-world environment, older adults can draw on their experience and
practice to enhance their problem solving outcomes (Berg & Klaczynski, 1996;
Blanchard-Fields & Chen, 1996; Cornelius & Caspi, 1987; Wagner, 1986; Willis, 1996b;
Willis & Schaie, 1986).There is some research that has investigated older adults’
performance on prospective memory tasks in laboratory settings vs. non-laboratory
settings (e.g., in their home or a familiar environment). These findings revealed that
older adults perform better when in the context of their home, likely due to being in an
environment with a familiar structure, having a longer timeframe to complete the task,
feeling increased motivation as a result of the salience/relevance of the task within their
daily life, and possibly due to unknowingly engaging in compensatory strategies (though
they were told not to use any external compensation; Rendell & Craik, 2000; Rendell &
Thomson, 1999).
There is, however, a potential negative consequence of relying heavily on familiar
experience: heuristic problem solving. Heuristic problem solving(i.e., using previous or
familiar experience to develop a speculative formulation serving as a guide for problem
solving), usually thought of as a positive thing (shortcuts based on past experience to
reduce the effort of familiar problems) may have the negative consequence of hindering
one’s ability to adapt and function in novel situations Specifically, errors in novel
situations could be made if the older adult relies too heavily on heuristic processes
rather than attempting to use the information provided in each situation.
The CEDAR tasks likely represent a complex hybrid of novelty and familiarity.
While the tasks are drawn from those that older adults must perform in their daily lives
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(taking medications, paying bills, planning meals and errands), and while testing took
place in an apartment setting, the specific tasks and environment were novel to the
participant. Concretely, the task instructions told participants to do these tasks for
someone else, reinforcing the idea that these are important, common everyday tasks
that belong to another person. It was expected that participants would rely both on
previously learned information (for highly familiar, relevant asks) as well as novel
problem solving, organization, decision making, and planning abilities (given that the
specific forms of these tasks were new to them).
Aging and Everyday Cognitive Tasks
Like many aspects of cognition, everyday cognition usually shows evidence of
negative cross-sectional age differences and longitudinal decline in advanced old age
(Gross et al., 2011; Thomas & Marsiske, 2014; Tucker-Drob, 2011; Willis,1996a; Willis,
Jay, Diehl, & Marsiske, 1992). This decline may pre-date self-reported decline in
functional measures of cognition because performance on these everyday cognitive
measures is measured objectively and, as opposed to self-report measures, does not
depend on a high level of insight for accurate results. Might everyday cognitive tasks
even be used to identify pre-clinical vulnerabilities in the ability to handle real-life
challenges that exist even before participants and their proxies become aware of them?
As described by Marsiske & Margrett (2006), there have been several studies that
investigated the relationship between normal aging and performance on measures of
everyday cognition. While some of these studies have used behavioral observation and
others have used paper-and-pencil tests, most have investigated the domain of IADLs.
Over the past forty years, the interest in measuring real world cognition in later
adulthood emerged in parallel with a similar interest in educational researchers, who
22

were attempting to assess whether school-taught basic skills translated to more
effective real-world functioning (Sternberg & Wagner, 1986). In the words of the
Organization for Economic Cooperation and Development (2014), “In modern societies,
all of life is problem solving…Today’s workplaces demand people who can solve nonroutine problems. Few workers, whether in manual or knowledge based occupations,
use repetitive actions to perform their job tasks” (p. 26).
Historically, there has been debate regarding whether elders’ everyday problem
solving ought to be relatively resilient against aging, owing to the accumulation of
knowledge and expertise (Blanchard-Fields, 2007; Cornelius, 1984; Cornelius & Caspi,
1987), or whether declines in the underlying cognitive substrates for everyday cognition
meant that everyday problem solving itself would decline. Data to address this debate
comes from several cross-sectional design studies of older adults (Allaire & Marsiske,
1999; Diehl et al., 1995, 2005; Lindenberger, Mayr, & Kliegl, 1993; Marsiske & Willis,
1995; Owsley Sloane, McGwin, & Ball, 2001) and middle-aged to older adults (Whitfield,
Baker-Thomas, Heyward, Gatto, & Williams, 1999) that have shown a negative age
association ranging from r = -0.23 to r = -0.45. Recent work by Schmitter-Edgecombe
and colleagues (2011) found age-related differences in performance between old-old
and middle-aged participants on two measures of everyday cognition (Observed Tasks
of Everyday Living; OTDL; Diehl et al., 2005; Everyday Problems Test; EPT; Willis &
Marsiske, 1993) and on direct observation of everyday activity completion. Additionally,
within older adults, old-old participants performed significantly worse on the OTDL and
direct observation of everyday tasks than young-old. Another study found that relative
to younger adults, older adults took longer to complete a multistep everyday task where
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they needed to prepare for a “day out” (McAlister & Schmitter-Edgecombe, 2013).
Increased time on the task is not necessarily negative if taking more time was for
compensatory purposes; however, this study also found that older adults were poorer at
sequencing the subtasks, though their ability to initiate and complete the subtasks was
similar to young adults.
Longitudinally, studies of adults aged 65 and older show modest declines, with a
greater magnitude of decline in persons over about 80years old (Thomas & Marsiske,
2014; Willis, Jay, Diehl, & Marsiske, 1992; Willis & Marsiske, 1991; Willis, 1996a; Yam,
Gross, Prindle, Marsiske, 2014). Overall, a meta-analysis conducted by Thornton and
Dumke (2005) suggested that there is a negative age relationship with older adults
performing more poorly than middle-aged or younger adults, with a medium effect size
(Cohen’s d = 0.48; Marsiske & Margrett, 2006). This suggests that, similar to the agerelated decline seen in many domains of cognition (e.g., executive functioning, memory,
attention), there is an age-related decline observed on measures of everyday cognition,
even though these tasks are generally familiar and relevant to the older adults’ daily life.
However, when it comes to the impact of age and cognition on everyday cognitive task
performance, the negative influence of such declines may be somewhat buffered by the
relative preservation of knowledge-based functioning (i.e., pragmatics) and heuristic
processes since these tasks are often similar to activities performed in daily life (e.g.,
Baltes, 1997; Marsiske, Lang, Baltes, & Baltes, 1995).
Neuropsychological Changes in Older Adults
Cognitive changes in older adults have been well documented (e.g., for review see
Drag & Bieliauskas, 2010). Normative changes in cognition in advanced older age are
generally suggestive of fairly universal decline (as people transition from young-old to
24

old-old age); however, not all cognitive domains decline at the same time and at equal
rates (Singer et al., 2003). “Fluid Intelligence” or “mechanics” are terms that have been
used to describe performance in domains such as basic information processing of
working memory, attention, and speed of processing. Performances in these domains
have typically been shown to be poorer with advancing age (Baltes, 1993; Park et al.,
2002; Salthouse, 1996). Episodic declarative memory and more complex executive
functions, like reasoning and decision making, also seem to show reduced performance
with age (Drag & Bieliauskas, 2010), and in fact, there may be accelerated (quadratic)
negative effects of aging (e.g., Grady & Craik, 2000). Conversely, more knowledgebased “crystallized” or “pragmatic” tasks show either no or very little age-related decline
(e.g., Park et al., 2002); however, some studies have shown this to be true until very
late life when both fluid and crystallized abilities were negatively associated with age
(Lindenberger & Baltes, 1997; Singer et al., 2003).
Longitudinal findings suggest a more varied picture (e.g., Schaie, 1996; Singer et
al., 2003). In general, it appears that there is increment and stability in most intellectual
and cognitive abilities until about the sixth or seventh decade of life, with decline
observed in subsequent decades (Giambra et al., 1995; Singer et al., 2003). Thus,
there is some evidence of modest normative accelerated decline, particularly in fluid
abilities, with advancing age, as people transition from young-old (65-75 years old) to
old-old (75+ years old) ages. Salthouse (2010), however, suggest that there may not be
a “best method” (cross sectional vs. longitudinal) for measuring age-related cognitive
change since longitudinal studies likely underestimate cognitive decline due to practice
effects and selective attrition.
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One domain of cognition that has received attention as being particularly sensitive
to advancing age is executive functioning (e.g., Chao & Knight, 1997; Craik & Grady,
2002; MacPherson, Phillips, & Della Sala, 2002). Executive functions are defined as
“those

capacities that enable a person to engage successfully in independent,

purposive, self-serving behavior” (Lezak, 1995, p. 42). More specifically, executive
functions include initiation, planning, goal-directed behavior, self-monitoring, working
memory, inhibition, and flexibility. While many of these functions involve multiple brain
regions/networks, the frontal lobes have been implicated as being largely responsible
for mediating these functions (e.g., Stuss, 2011; Stuss & Alexandar, 2000; West, 1996).
The “frontal aging hypothesis ”suggests that frontal lobes are particularly sensitive
to the aging process and that declines in frontal efficiency can account for many of the
cognitive deficits associated with cognitive aging (Drag & Bieliauskas, 2009; West,
1996). Furthermore, executive functions, which are largely dependent on the frontal
lobes (Stuss et al., 2011), are the functions that are most consistently affected with age,
even in very healthy individuals (e.g., Gunstad et al., 2006).
Studies of brain changes that occur in healthy older adults show that volume
reduction is not consistent across brain regions (e.g., Raz et al., 2005). Specifically, the
lateral prefrontal cortex and hippocampus show accelerated volume reduction with
increasing age. Additionally, frontal white matter volume declines with age.
Functionally, there is evidence that older adults tend to recruit neurons from both
hemispheres (bilaterally) for tasks that younger adults recruit unilaterally (e.g., Cabeza
et al., 2002). Similarly, with increasing age, there is a pattern of older adults shifting to
recruit more anteriorly (e.g., frontal lobes), while younger adults recruit more posteriorly
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(e.g., parietal lobes; Davis et al., 2007). Taken together, these neuroimaging findings
implicate age-related frontal lobe changes as being at least partially responsible for the
executive functioning decline and/or increased need to compensate in older adults.
This hypothesis has been supported by work that correlates age-related brain changes
with executive functioning measures (e.g., Gunning-Dixon & Raz, 2003; MacPherson,
Phillips, Della Sala, 2002).
Neuropsychological Performance as Predictor of Everyday Functioning
Neuropsychologists are consistently asked to determine how a patient’s cognitive
performance relates to their ability to function in daily life (Marcotte, Scott, Kamat, &
Heaton, 2010). This has proven difficult since there is not a standard method for
making these predictions and the literature regarding the cognitive domains that best
predict everyday functioning is somewhat mixed and widely varied across studies
(Royall et al., 2007). Executive functioning is a domain that has emerged as having the
most consistent utility in being able to predict both self-or informant-reported ADL/IADL
functioning (e.g., Cahn-Weiner, Boyle,& Malloy, 2002, Cahn-Weiner et al., 2007;
Marcotte et al., 2010; Royall et al., 2007) and performance-based measures of
everyday cognition (Czaja et al., 2013; Gross et al., 2011; Tucker Drob, 2011; Yam,
Gross, Prindle, & Marsiske, 2014). In addition to executive functioning, some support
has been demonstrated for the predictive utility of measures of memory (e.g., Jefferson
et al., 2008; Tuokko, Morris & Ebert, 2005), processing speed (Tuokko, Morris & Ebert,
2005), and global cognition (e.g., Royall et al., 2007) for self-or informant-reported
ADL/IADLS. Prospective memory (McAlister & Schmitter-Edgecombe, 2013), learning
and memory (Czaja et al., 2013; Seligman, Giovannetti, Sesitio & Libon, 2013; Gross et
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al., 2011), and global cognition (e.g., Giovannetti, Libon, Buxbaum, &Schwartz, 2002)
have emerged as predictors of performance-based measures of everyday functioning.
Of those studies that have used performance-based tasks in older adults, many
of those studies have included only one or two measures of executive functioning (e.g.,
Czaja et al., 2013; Giovannetti et al., 2002, 2008b;Schmitter-Edgecombe, Parsey, &
Cook, 2011), usually phonemic fluency, and did not include more complex reasoning or
problem solving tasks (e.g., Tower Test or Matrix Reasoning). Longitudinal studies
have consistently found that reasoning is one of the strongest predictors of everyday
cognition performance (Yam et al., 2014; Willis et al., 1992).
Due to the relatively few studies that have examined how complex everyday
cognitive task performance and executive functioning measures are associated, it is not
well known to what extent these measures predict performance on these complex tasks
in non-demented older adults. Furthermore, what still needs to be investigated is
whether tasks that target specific aspects of executive functioning (e.g., working
memory, reasoning, inhibition, switching, planning, and fluency) differentially predict
performance on complex everyday cognitive tasks. This distinction is important for the
development of targeted interventions that are relevant to everyday functioning. The
CEDAR study addresses these gaps in the literature by administering a battery of
neuropsychological measures that was particularly heavy in executive functioning
measures to predict older adults’ performance on complex tasks of everyday cognition.
Error Characterization
While the topic of everyday functioning in older adults is widely studied, little work
has been done on the specific types of errors that older adults make on complex,
everyday tasks. Willis, Dolan, & Bertrand (1999) have studied older adults and the
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errors that they make on a medication adherence simulation task, and found that the
number of errors (incorrect or missed dosages) made by the participant related to the
level of task complexity.
Several papers by Giovannetti and colleagues have investigated the errors that
impaired older adults (e.g., Alzheimer’s disease, MCI, dementia, Parkinson’s disease)
make on the Naturalistic Action Test (NAT; Schwartz, Buxbaum, Ferraro, Veramonti, &
Segal, 2003). The NAT is a performance-based measure that includes three everyday
tasks: (1) prepare toast with butter and jelly and coffee with cream and sugar; (2) wrap a
gift while distractor objects are included on the tabletop; and(3) pack a lunchbox with a
sandwich, snack, and a drink and pack a schoolbag with supplies for school with
several crucial objects stored out of view in a drawer containing additional, potentially
distracting objects (Giovannetti et al., 2012). Errors on the NAT have generally be
distilled to errors of commission (e.g., perseveration, substitution, sequencing, other),
omission (i.e., step is not performed) and action-addition (i.e., performance of an action
not readily interpreted as a task step).In Alzheimer’s and Parkinson’s disease, errors of
omission and commission have been shown to denote dissociable aspects of everyday
action impairment (Giovannetti et al., 2008b & Giovannetti et al., 2012). In studies of
dementia participants, errors of sequence and substitution tend to be the more frequent
commissions (Giovannetti et al., 2002, Giovannetti et al., 2008b, Giovannetti et al.,
2012). Errors of commission appear to be related most strongly to executive control
deficits (Giovannetti et al., 2008b, 2012). Conversely, errors of omission appear to be
more related to global cognition and episodic memory performance (Giovannetti et al.,
2008b). Action-addition errors tend to be relatively rare (Giovannetti et al., 2012) and,
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therefore, the neuropsychological correlates remain unknown. Participants with MCI
generally showed very few errors of omission, but demonstrated a higher proportion of
commission errors, which differs relative to the Alzheimer’s disease error profile of an
almost equal proportion of commission and omission errors (Giovannetti et al., 2008a).
“Micro-errors” that are performed by participants with mild cognitive impairment during
the NAT have also been investigated (Seligman et al., 2013). Seligman and colleagues
(2013) defined micro-errors as “subtle disruptions” or “inefficient but not overtly
erroneous execution of task steps and may include extra actions, imperfect sequencing
not meeting commission error criteria or microslips (rapid corrections prior to full error).”
Schmitter-Edgecombe and colleagues (2011) also developed an error-coding
system for detecting different types of errors on everyday tasks performed by older
adults. Errors were coded as: critical omissions, critical substitutions, non-critical
omissions, non-critical substitutions, irrelevant actions, and inefficient actions. While the
error profile is not explicitly discussed, older adults made more errors on everyday tasks
than middle-aged adults, and old-old adults made more errors than young-old adults
(Schmitter-Edgecombe et al., 2011).
A number of studies have characterized the types of errors that, primarily impaired,
older adults make on the NAT; however, this task is relatively simple and may not be
challenging enough to be sensitive to errors in non-impaired older adults. A descriptive
characterization of errors that healthy older adults make on complex everyday tasks has
never been examined, likely due to the limited number of errors that healthy older adults
make on existing everyday tasks.
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Summary
It is well established that there are age-related changes both in
neuropsychological performance as well as in performance on behavioral measures of
everyday functioning. Additionally, while there is some evidence that cognitive
functioning, particularly executive, memory, and processing speed, predict everyday
functioning, this relationship is not well established given some of the limitations of
previous, mostly self- or informant-report measures of everyday functioning and lack of
a “gold standard” for measuring everyday cognitive functioning.
This CEDAR study employed a process-oriented description of subscales and types
of errors that older adults make on complex activities similar to those they might
encounter in the real-world. This type of approach has never been done in unimpaired
older adults. Furthermore, this study extended the previous literature on direct
observation of performance on everyday tasks by increasing the difficulty/complexity of
the everyday tasks since other studies have had limited ranges in the number of errors
that older adults make during these tasks. Additionally, this study included a broad
neuropsychological battery, including multiple measures of that fall in the domain of
“executive functioning”, to better understand of what types of cognitive measures best
predict performance on complex everyday tasks.

31

Physical
Functioning

Cognitive
Functioning

EverydayFunctioning
Functioning
Everyday

Figure 2-1. Model of factors contributing to everyday functioning.
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CHAPTER 3
RESEARCH DESIGN AND METHODS
Overview
The purpose of the present study, entitled Characterization of Elderly on Daily
Activities in the Real-World (CEDAR) study, was to examine the utility of a new
measure of complex everyday functioning and descriptively examine different aspects of
problem solving performance, including speed, accuracy, efficiency, and selfmonitoring. Additionally, CEDAR had the goal of determining what neuropsychological
measures best predict performance on these everyday cognitive tasks, to better
understand the contribution of underlying cognitive processes to different aspects of
everyday performance.
The CEDAR study was conducted as a primary data collection with the purpose of
extending the current literature on process variables (particularly self-monitoring and
error types) related to everyday cognitive tasks beyond cognitively impaired older adults
(e.g., mild cognitive impairment, dementia) and examining the relationship between the
performance and a broad neuropsychological battery with a much larger corpus of
executive functioning measures than has been used previously in the everyday
cognition literature. The following sections detail the study procedure, describe the
measures, and outline the statistical analysis plan.
CEDAR Study Procedure
Study Overview
The CEDAR study was divided into two parts (Phase I and Phase II), which are
illustrated in Figure 3-1. For both phases, participants were recruited from the Village
Retirement Community in Gainesville, FL and the broader Gainesville community, as
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detailed below. Participants were pre-screened via telephone prior to study enrollment
to assess whether they were over age 65, whether they described difficulty hearing in a
one-on-one environment, whether they were able to read newspaper print (wearing their
glasses if needed), and availability/willingness to commit to the two study sessions.
Those meeting pre-screening requirements were scheduled for consenting and testing.
Phase I procedure
Phase I of the CEDAR study was done to pilot the everyday cognitive tasks that
were then used in the larger portion of the study (Phase II). Phase I included nine
participants. Phase I was designed to address preliminary study aims, specifically
assessing the difficulty, tolerability, length, and variability of an initial version of the
CEDAR tasks. Consenting and assessments took place in the VITAL laboratory, an
apartment outfitted with testing and intervention spaces located within the Village
Retirement Community. The nine Phase 1 participants completed six-to-eight complex
everyday cognitive tasks in the domains of medical/health (e.g., managing medications)
and finances. These sessions took up to two hours to complete.
Phase II procedure
Phase II of the CEDAR study was the main investigation, in which participants
completed neuropsychological measures in addition to the complex everyday cognitive
tasks (refined from Phase I).Everyday cognitive task item descriptions are detailed in
Table 3-1; Appendix A has a full manual; and Appendix B has pictures of the everyday
task stimuli. In addition, the assessment battery included measures of mood, selfreported functioning, and self-reported motivation and self-efficacy (see Table 3-2), to
allow for the examination of how mood and self-beliefs might be associated with
performance on and approach to the experimental complex everyday tasks.
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Phase II included 102 participants, but one participant’s data for the everyday
tasks was minimal (the tasks were too difficult for him), so that participant was dropped
from all analyses, making the analytical sample 101 participants. The following sections
provide more detail regarding participant recruitment, screening, and testing.
Participant Recruitment
Participants were recruited primarily from the Village Retirement Community
through flyer distribution and presentations at health fairs within the community, which
was completed both by the CEDAR study personnel as well as by the project
coordinator for the larger VITAL/Re-Vitalize study, which hosted this investigation.
Additionally, community-based older adults were primarily recruited from an IRBapproved postcard mailing using existing UF IRB-approved registries of older adults. All
participants signed an Informed Consent form, which was also approved by the
University of Florida Internal Review Board. Participants were not compensated for their
participation. Participants were offered optional feedback on their performance after the
conclusion of the study.
Participant Inclusion and Exclusion Criteria
The following inclusion and exclusion criteria were implemented:
Inclusion Criteria:
•

65 years of age or older

•

Corrected near visual acuity of 20/80 or better, as assessed by a Good-Light
Sloan Letter near vision eye card, which required participants to read
increasingly small letters that were held 16 inches from their face.

•

Minimal hearing complaints or had hearing aid, if needed (Do you feel you have a
hearing loss that causes you extreme difficulty with ordinary conversations in
slightly noisy environments?)

•

Willing to commit to 2 sessions of 2-3 hour duration
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Exclusion Criteria:
•

During the consenting process, the consenter’s subjective rating that the
participant has substantial impairment in either expressive communication or in
their ability to understand others.

•

Have had cognitive testing within the last 6 months.

Participant Testing
Participants in Phase I of the study were required to visit the VITAL laboratory at
the Village Retirement Community for a single session.
Participants in Phase II were required to have two visits during the course of the
study—both took place at the Village Retirement Community. Participants also
completed additional in-home self-report measures.
Visit 1 included: consenting, questionnaires, completion of the complex everyday
cognitive tasks, and some cognitive measures, which took approximately 2.5 hours.
Visit 2included the neuropsychological testing, which took approximately 2 hours. All
test administration was manualized, including verbal instructions to participants, and
administered either by the Principal Investigator or trained research assistants (quality
control protocol described below). Phase II participants also had approximately 30
minutes-to-1 hour of questionnaires that were completed at home (either pencil-andpaper or on the computer) and returned at the second testing session.
All testers were trained according to an established procedure. Testers in training
were required to observe multiple full-length testing sessions, attend individual
instruction sessions, practice test administration, and to be observed while testing until
test administration was deemed to be of appropriate quality. After this procedure was
fully completed, testers were regarded as qualified for independent testing.
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Furthermore, testers were trained to score and appropriately file participant data and
maintain participant confidentiality.
Undergraduate research associates were also trained to enter data. Study data
were managed using REDCap electronic data capture tools hosted at University of
Florida (Harris et al., 2009). REDCap (Research Electronic Data Capture) is a secure,
web-based application designed to support data capture for research studies, providing
1) an intuitive interface for validated data entry; 2) audit trails for tracking data
manipulation and export procedures; and 3) automated export procedures for seamless
data downloads to common statistical packages.
Measures
Complex everyday cognitive tasks
Table 3-1 shows the six everyday cognitive tasks that were performed by participants
in both Phases I (after the fifth participant) and II of the CEDAR study, as well as two
additional, exploratory tasks. The six tasks are loosely categorized in the domains of
health/medication and financial/activity management since these are two domains of
Instrumental Activities of Daily Living (IADLs; Lawton & Brody, 1969). These domains
are important for both independence as well as well-being (e.g., Ormel, Rijsdijk,
Sullivan, van Sonderen, & Kempen, 2002). For each domain (health/medication and
financial/activity management), there were 3 task subtypes: 1) a general organization
task, 2) a decision-making task, and 3) a planning task. We attempted to balance the
health/medication and financial/activity domains by creating analogous tasks that
require similar cognitive demands and number of steps to completion for each domain.
More specifically, for the health/medication domain, the tasks included: loading a pill
reminder, selecting a doctor, and planning meals. The financial/activity management
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domain tasks included: paying bills, selecting a bank, and planning errands. The two
additional exploratory, open-ended decision making tasks that were included as part of
the everyday tasks battery included: how to buy a new television and how to make a
medical decision.
All tasks were presented in such a way where the participant pretended that they
were helping an elderly neighbor (Ms. Jones) with some of her everyday tasks while her
daughter was on vacation (See Appendix A and B for CEDAR task manual and pictures
of the stimuli). Prior to beginning the everyday tasks, participants were asked about
how often they perform tasks that were similar to the ones presented. This
questionnaire can be found in Appendix C. The participant was then read the overall
task instructions and completed a practice task. Each task was structured such that the
administrator read a brief statement to set up the task scenario, then the participant
read the specific instructions aloud for the each task, which were in the form of a letter
from the daughter of the elderly neighbor that the participant was asked to help. After
the participant read the instructions and prior to beginning the task, the participant rated
the following items on a scale of 0-10:
1.
2.
3.

How familiar are you with a task like this?
How relevant is this task to your daily life?
How much difficulty do you think you will have with this task?
Then, after the task was completed, the participant rated how much difficulty they

had with the task. These ratings were done before (and after for difficulty only) each of
the eight tasks. Previous work has found positive relationships between performance on
a task and self-reported familiarity with that task (Cornelius, 1984).
The outcome variables that the everyday tasks produced included (see Phase II
Aim 1 for confirmatory factor analysis): Accuracy, Time, Self-Monitoring, Decision
38

Efficiency, and Fluency. Accuracy, Time, and Self-Monitoring subscales were created
from the six primary tasks. The Decision Efficiency subscale was created from only the
doctor and bank decision making tasks because these tasks allowed for the
examination of approach/efficiency to gathering information (specifically, gathering
helpful information versus irrelevant or useless information) that was used to determine
a single, best solution. The Fluency subscale was created from the exploratory, openended tasks of (a) choosing a television and (b) making a medical decision (See
Appendix A for task manual).
An error-coding system was developed to look at the specific types of errors that
were made on the Pill Reminder and Bill Pay tasks. Each error was recorded during the
tasks and ultimately coded in three different ways: 1) Task-general vs. Task-specific, 2)
Omission vs. Commission, and 3) Critical vs. Non-critical. Table 3-3 shows a
description and examples of these error-types.
Administration and coding of these everyday cognitive tasks was done primarily
by the Principal Investigator (Kelsey Thomas, M.S.) who also entered all of the CEDAR
everyday task data. A second coder (Jacqueline Maye, M.S.) observed and
concurrently coded 3 administrations (prior to being deemed trained to administer the
CEDAR tasks) in order to demonstrate reliability of coding. Because of the low number
of concurrent codings, the following correlations may be inflated. The Pearson
correlation between the two coders on Accuracy = 1.00, Time = 1.00, Self-Monitoring =
.984, Decision Efficiency = 1.00, and Fluency = .998. Thus, identical scores were given
by both raters except for Self-Monitoring and Fluency where there was an 11%
difference in the number of checks identified between the two raters, and there was a
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2% difference between the numbers of solutions counted by the two raters. The 11%
difference on Self-Monitoring highlights that the number of “checks” are very difficult to
measure because the administrator must follow the participants’ eyes and hands. The
lower reliability of the “checks” construct may partially explain why, in the results below,
Self-Monitoring many not be as strongly related to other variables as Accuracy and
Time. While coding reliability was examined in these three participants, 100 of the 102
CEDAR everyday tasks were administered and scored by the Study Investigator.
Cognitive measures
Table 3-2 presents a complete list of measures employed in Phase II of the
CEDAR study. A large number of cognitive domains are represented. This corpus of
measures was selected so that there was at least one measure of each cognitive
domain that has shown some relationship with everyday functioning in older adults the
past (literacy, memory, prospective memory, processing speed, and executive
functioning). Because executive functioning has been one of the most consistent
predictors of everyday functioning (e.g., Marcotte et al., 2010), a disproportionate
number of executive measures were included. This study included at least one measure
of each of the following executive subdomains: reasoning, planning, working memory,
inhibition, fluency, and switching. We hoped that by including multiple measures of
“executive functioning”, we would perhaps be able to elucidate some of the specific
processes that are most predictive of performance on complex everyday cognitive
tasks. The following measures were included in the neuropsychological battery that
Phase II participants completed:
Literacy. Early work by Mosenthal & Kirsch (1991) argued that everyday task
performance could be construed as document literacy, and crystallized verbal
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knowledge has frequently emerged as a key predictor of everyday problem solving
(e.g., Marsiske & Margrett, 2006). The Wide Range Achievement Test (WRAT)-4
(Wilkinson & Robertson, 2006), Reading subtest was given as a measure of literacy as
well as premorbid intellectual functioning.
Numerosity. The Addition test was given as a measure of speeded addition ability
since many of the tasks involved simple calculations (Ekstrom, French, Harman, &
Dermen, 1976).
Processing Speed/Attention. While there was not a time limit on the CEDAR
tasks, participants were timed. Thus, participants completed the Coding subtest from
the Wechsler Adult Intelligence Scale-3rd Edition (WAIS-III; Wechsler, 1997a). This task
required participants to use a coding key at the top of the page to fill in boxes with the
symbol that correctly corresponds to a given number in the key. Part A of the Trail
Making Test required participants to draw lines to connect numbers on a page in
numerical order (Reitan, 1992). The Ruff 2 & 7 is a measure of selective attention and
speeded visual search that allows for measurement of controlled and automatic search
processes (Ruff & Allen, 1996). This measure was given because many of the tasks
required participants to search stimuli (e.g., medication bottle labels, bills) to find the
relevant information.
Fluency. Fluency was examined due to the nature of the open-ended CEDAR
tasks that required participants to give as many answers as they could in response to
certain questions (e.g., what features are important to consider when buying a new
television?). The Controlled Oral Word Association Test (Benton, Hamsher, & Sivan,
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1994) was used to measure phonemic fluency. Animal fluency was also included in
order to measure speeded retrieval of words that fall within that semantic category.
Learning and Memory. Measures of memory were included since previous work
on everyday functioning has found memory to be predictive of performance (e.g., Czaja
et al., 2013; Gross et al., 2011) and omission errors (Giovannetti et al., 2008a).
Participants completed the Wechsler Memory Scale –3rd edition (Wechsler, 1997b)
Logical Memory subtest as a measure of verbal immediate learning and memory after a
30-minute delay. For visuospatial memory, participants completed the Brief
Visuospatial Memory Test—Revised (BVMT-R; Benedict, 1997), which provided scores
for immediate learning and recall after a 25-minute delay. Participants also completed
the Memory for Intentions Screening Test (MIST; Raskin, 2004), which is a measure of
prospective memory. For the MIST, the participant was asked to complete a distractor
task (word search) while remembering to perform additional tasks in the future. This
task required participants to remember what to do at a specific time (clock monitoring)
as well as remember what they were supposed to do when they are given a specific cue
(e.g., “when I hand you the red pen, sign your name”).
Executive Functioning. A number of executive functioning measures were
included because previous research found these measures to be the strongest
predictors of everyday problem solving (e.g., Yam et al., 2014).
•

Working Memory. Working memory tasks were included because many of the
CEDAR tasks required the participants to keep several instructions or rules in
mind while working through the tasks. A Reading Span measure (Salthouse &
Babcock, 1991) based on Daneman & Carpenter’s work (1980), where the
participant was required to answer questions about sentences they read aloud
while also remembering the last word in each sentence was included as a
measure of working memory. Additionally, Daneman & Carpenter suggest that
this measure is also a strong predictor of the more crystallized reading
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comprehension ability, which we hypothesized is important for the everyday
tasks given the reliance on reading and understanding the stimuli (e.g., pill
bottles, bills) as well as the instructions (in the form of a letter from their
neighbor). Letter-Number Sequencing from the WMS-III (Wechsler, 1997b) was
also included as a more traditional neuropsychological measure of working
memory to capture the participant’s ability to manipulate information in their
head.
•

Switching. Switching may be important for the CEDAR tasks because the tasks
required participants to go back and forth between materials (instructions and
task stimuli) and sequence their behaviors. The Trail Making Test, Part B
(Reitan, 1992) required the participants to switch between connecting numbers
and letters in order as quickly as possible.

•

Planning. Planning was included because many of the CEDAR tasks require
multiple steps, so it was thought that those participants who would be more
efficient would be able to think ahead a couple steps. The Delis Kaplan
Executive Function System (D-KEFS) Tower Test (Delis, Kaplan, & Kramer,
2001) was used to measure planning and self-monitoring by requiring them to
follow specific rules and create the same tower pattern that was shown in the
stimulus book.

•

Inhibition. Inhibition was examined since some of the CEDAR tasks required
careful consideration of how to approach the task, and potential inhibition of the
natural first (or heuristic) response. The D-KEFS Color Word Interference Test
(Delis, Kaplan, & Kramer, 2001) required participants to inhibit their pre-potent
response to read the word, and instead, say the color of the ink that the word is
printed in.

•

Reasoning. Reasoning has been the single most important predictor of everyday
cognition performance in previous studies (e.g., Tucker-Drob, 2011; Yam et al.,
2014). Also, inference making and pattern identification is essential for many of
the CEDAR tasks. Word Series (Gonda & Schaie, 1985) was used to measure
(verbal) inductive reasoning by requiring the participant to determine the pattern
and select what word would come next in the series.
Everyday Cognition. The Everyday Problems Test (EPT; Willis & Marsiske,

1993) is a well-validated pencil-and-paper measure of everyday cognition. During this
task, participants used printed material to answer questions in real-world domains such
as: health, meal preparation, phone usage, shopping, finances, household
management, and transportation. This measure was used to provide concurrent
validation of the six everyday cognitive tasks that were developed for this study.
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Questionnaires
The following questionnaires were included to obtain a reliable report of selfreported functioning as well as to characterize the participants’ demographic
information, health status, and self-efficacy as well as anxiety and depression
symptoms.
Functional Difficulty composite. Measures were standardized and then
averaged together. The following measures were included in the Functional Difficulty
composite score.
1.

The IADLs portion of the OARS Multidimensional Functional Assessment
Questionnaire (Fillenbaum, 1988)

2.

The Functional Assessment Questionnaire, which measured the level of difficulty
that one has performing various advanced/cognitive IADLs (Pfeffer et al., 1982)

A composite was used, rather than individual measures, because of the known problem
of ceiling effects with the IADL-only measure. The FAQ augments the traditional IADL
by including finer-grained self-reports of complex in-home tasks like (paying bills and
taxes, heating water and planning meals, paying attention to television, etc.). Thus, the
combined composite extends the ceiling of self-reported functional assessment. The
IADL/FAQ combination has been used as a validity criterion in previous studies of
everyday cognition (Allaire & Marsiske, 2002), and has also been used in the
determination of cognitive status in the consensus conference of a large geriatric clinical
trial (Sink et al., 2014).
Intellectual locus of control. The Personality in Intellectual Aging Contexts
Inventory (PAIC; Lachman et al., 1982) is a self-report measure that provided selfratings on locus of control (internal, chance, powerful others) as well as achievement
motivation, anxiety, and attitude toward aging.
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Depressive symptoms. The Geriatric Depression Scale-short form (GDS;
Yesavage & Sheikh, 1986) is a 15-item measure of depression symptoms.
Anxiety. The State-Trait Anxiety Inventory (STAI; Spielberger, Gorsuch, &
Lushene, 1970) measured both current and more general levels of anxiety.
Personality. The NEO-Five Factor Inventory (Costa & McCrae, 1992) measured
the traits of Neuroticism, Extraversion, Openness, Agreeableness, and
Conscientiousness
Statistical Analysis Plan
Power Considerations
In the planning phase of the study, we planned to have 120 participants and up
to 12 predictors. This provided an acceptable ratio of participants to variables (Stevens,
2009). Aiming for 120 participants at .80 power would allow for the model to detect as
significant correlations (alpha=0.05) of r=0.25. Then, for the regression, 120
participants would give power to detect an F2=0.066, which is an R2=0.0625, which
translates to a beta=0.25 (G*Power; Faul, Erdfelder, Buchner, & Lang, 2009).
As will be shown below, the final sample for this study was 101 participants, with
some analyses based on N=96 due to missing data. Post-hoc sensitivity analysis
revealed that, even one extreme model with 96 participants and 36 predictors
(conducted to look at the influence of a small number of predictor blocks, not the
predictors themselves), the model was still powered to detect a significant r-square
values of .2815 or larger (alpha = .05, power = .80), an effect size that was exceeded
for all variables. Thus, the study was adequately powered.
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Planned Statistical Analyses
Phase I analyses
Aim 0. Pilot the everyday tasks for appropriateness of use with regard to
difficulty and time for an older adult population.
Analysis. Qualitatively describe the performances and time to complete the
initial version of the complex everyday tasks as well as the revisions that were made
following this pilot phase.

Phase II analyses
Aim 1: Describe the everyday task variables, including item-level variables, and
derive the specific subscale scores that will be used for subsequent analyses.
Analysis. General summing of scores and frequency counts was used to
describe the item-level performances. A Confirmatory factor analysis (CFA) was
conducted with statistical software AMOS 21.0, using maximum likelihood estimation, to
confirm the subscale constructs (Accuracy, Time, Self-Monitoring, Decision Efficiency,
Fluency). All items were Blom-transformed (Blom, 1958) to ensure that indicator
distributions optimally approach normality, and to put all of the items in the same metric
(Blom transformations produce measures with a Z-score distribution). Models were
examined for fit based on the following goodness of fit criteria: minimum fit function χ2,
root mean square error of approximation (RMSEA), normed fit index (NFI), comparative
fit index (CFI), incremental fit index (IFI), relative fit index (RFI), and the Tucker-Lewis
Index (TLI). Conventional standards were used to determine goodness of fit (e.g., ratio
of χ2 to degrees of freedom 2:1 or less, RMSEA less than .05 and non-significant, and
NFI, CFI, IFI, RFI, TLI above .9; Browne & Cudek, 1993; Hu & Bentler, 1995;Martens,

46

2005; Weston & Gore, 2006). Following the CFA, factor scores were derived for each
subscale using a regression-based approach that involved multiplying each
standardized indicator by the factor scoring coefficients produced by AMOS.
Cronbach’s alpha was used to describe the reliability of each subscale.
Aim 2. a) Qualitatively and quantitatively describe the type and frequency of
errors that older adults made during the pill reminder and bill pay tasks. b) Examine the
relationship of the various error types with the neuropsychological and self-report
measures.
Analysis. Frequency counts of the various error-types (Task-general vs. Taskspecific, Omission vs. commission, and Critical vs. Non-critical) as well as t-tests were
examined. Bivariate correlations between the specific error/ self-corrected error types
and the neuropsychological/self-report measures were completed.
Aim 3. a) Determine what neuropsychological measures best predict the
complex everyday tasks subscales. b) Determine what self-report (emotional and
personality) measures best predict the complex everyday tasks subscales.
Analyses
Bivariate correlations. Bivariate correlations were first done to examine the
relationship between the five everyday task factor scores and the neuropsychological
and self-report variables.
Stepwise regressions. Five stepwise regressions were used to determine the
best predictors of each of the five everyday task factor scores. The dependent variable
was each of the factor scores (Accuracy, Time, Self-Monitoring, Decision Efficiency, and
Fluency). These stepwise regressions were run in the four different ways (Models 1-4
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shown below) so that the variance explained by the neuropsychological measures alone
as well as the neuropsychological measures plus demographic and self-report
measures could be examined.
•

Model 1: Stepwise neuropsychological variables only as predictors (Block 1)

•

Model 2: Demographics (age, education, gender; entered in Block 1) and
stepwise neuropsychological variables (Block 2)

•

Model 3: Stepwise neuropsychological and self-report variables (Block 1)

•

Model 4: Demographics (age, education, gender; entered in Block 1) and
stepwise neuropsychological and self-report variables (Block 2)
Aim 4. Predictive Validity: Determine whether the complex everyday tasks are

better predictors of (a) self-reported everyday functioning (IADL + FAQ; Functional
Difficulty composite; predictive validity) and (b) a previously-validated pencil-and-paper
measure of everyday cognition (Everyday Problems Test; Willis & Marsiske, 1993;
concurrent validity) than the neuropsychological measures.
Analysis. Bivariate correlations were first done to examine the relationship
between the five everyday task factor scores and the Functional Difficulty composite
and EPT. Next, two communality analyses (Pedhazur, 1982) were used to determine
the unique and shared Functional Difficulty composite and EPT variance explained by
the CEDAR tasks and neuropsychological variables. The dependent variable was the
Functional Difficulty composite and the EPT. Estimates of the unique and shared
variance components were obtained by allowing all possible combinations of
neuropsychological and CEDAR task factor scores predict self-reported Functional
Difficulty and EPT performance. Individual predictors of the Functional Difficulty
composite and EPT were also examined.
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Secondary statistical analyses
Aim 3 post hoc analyses. Because of the large number of predictors in each of
these models, many of which were highly correlated, we examined the use of a)
hierarchical regressions that examined the predictors based on conceptual groupings by
block and b) cognitive and self-report factor variables as predictors of the CEDAR task
factor scores.
Hierarchical regressions. Five forced entry hierarchical regressions with the
Accuracy, Time, Self-Monitoring, Decision Efficiency, and Fluency factors scores as
dependent variables were conducted to examine the unique contribution of different
predictor blocks. The predictor blocks were entered in a defined conceptual order from
demographics and crystallized cognition (e.g., premorbid functioning largely related to
education) followed by simple to increasingly more complex cognitive processes and
self-report measures in the final block. Note that the goal here was not to examine the
significance of individual predictors, but instead the unique contribution of specific
blocks. There were eight blocks of predictors, which included:
1.

Demographics: Age, education, female,

2.

Crystallized: WRAT Reading, Addition

3.

Speed/Attention: Ruff 2&7 Accuracy, Coding, Trails A, D-KEFS Color Word
Interference Word Reading

4.

Fluency: COWA (FAS), Animal Fluency

5.

Working Memory: Reading Span, Letter-Number Sequencing, 6) Memory:
Logical Memory II, BVMT II, MIST Summary Score

6.

Executive: Trail Making Test B minus A, D-KEFS Color Word Interference CWI
minus Word Reading, Word Series, D-KEFS Tower Achievement

7.

Self-report measures: GDS, STAI: State, STAI: Trait, PIC (Internal Control,
Powerful Others, Chance, Anxiety, Achievement Motivation, Attitude about Aging
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subscales), NEO-FFI (Openness, Agreeableness, Extraversion,
Conscientiousness, Neuroticism)
Exploratory factor analysis. Because of the large number of variables, we
sought dimension reduction to reduce the cognitive variables into a smaller number of
construct scores. Thus, principal axis factoring with a promax rotation was used to
create memory, speed, executive, and crystallized factors from the neuropsychological
variables and anxiety, positive attitude, controlled and conscientious, and depressed
mood factors from the self-report variables. Hierarchical regressions using these factor
scores were then run such that Block 1 included age, education, gender, Block 2
included the memory, speed, executive, and crystallized factors, and Block 3 included
the anxiety, positive attitude, controlled and conscientious, and depressed mood
factors. Both the specific factor beta weights and the variance explained by block were
examined. Finally, five communality analyses were used to determine the unique and
shared CEDAR task subscale variance explained by the demographics,
neuropsychological factor scores and self-report factor scores. The dependent variables
were the CEDAR task subscales. Estimates of the unique and shared variance
components were obtained by allowing all possible combinations of demographic
variables, neuropsychological factor scores and self-report factor scores.

Additional exploratory analysis
Aim 5. a) How do perceived difficulty, familiarity, relevance, and frequency of
performing the task impact task-specific performance? b) Determine whether there was
a change in difficulty rating after participants completed the tasks and whether the preor post-task difficulty rating is more predictive of CEDAR task subscales.
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Analyses. a) Multi-level modelling was used to examine how the ratings of preperformance difficulty, familiarity, relevance, and frequency predict the Accuracy, Time,
and Self-monitoring CEDAR subscales over the six everyday tasks. Multilevel models,
with an unstructured random error structure, were used to examine both the level 2
(person-level, average) and level 1 (within-person, heterogeneity around intrapersonal
mean) impact of pre-task ratings of difficulty, familiarity, relevance, and frequency on
everyday task Accuracy, Time, and Self-Monitoring. These three dependent variables
were chosen since they were comprised of all six everyday tasks. The level 2 variable
is each person’s overall mean or level rating across tasks (between subjects), while the
level 1 variable is each person’s task-specific deviation from their mean rating. The
level 1 variable was calculated by centering each participant’s task rating of difficulty,
familiarity, relevance, and frequency around their overall rating of difficulty, familiarity,
relevance, and frequency.
b) A paired samples t-test was used to examine whether there was a mean
difference in the participants pre- and post-task difficulty ratings. Hotelling’s T test for
correlated correlations was then used to determine if there was a significant differences
between the pre- and post-task correlations with the CEDAR subscale scores (Hotelling,
1940).
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Table 3-1. Description of Individual Everyday Task Items
Task
Medication

Description
Participants must load a 28-cell pill reminder box
using the instructions on the 7 pill bottles provided,
while keeping certain rules (e.g., expiration date,
drowsiness, as needed medications) in mind

Stimuli
7 medication bottles with instructional labels; pill box;
post-it notes; letter from neighbor’s daughter with
instructions

Bill Pay

Participants must read the bills, write the checks,
and prepare the payment in order to pay the bills
for the month of February based on specific
instructions for when payments are due.

7 bills; envelopes; checks; mailing/return address
labels; post-it notes; letter from neighbor’s daughter with
instructions

Meal Planning

Participant must combine food options to create
three days of balanced meals for their elderly
neighbor while following the dietary guidelines set
by the neighbor’s doctor.

9 food item cards (each with nutritional information
about one food item); meal board with space to put the
cards for each of the three meals; letter from neighbor’s
daughter with instructions

Errand Planning

Participant must determine how to arrange the
errands for the next two days so that everything
can get done, while taking into account the
neighbor’s needs surrounding what needs to be
done each day.

8 errand cards (each with how long that particular
errand takes to complete); calendar with space to put
the cards over two days; letter from neighbor’s daughter
with instructions

Bank Selection

Participant must use information provided by the
neighbor’s daughter regarding the neighbor’s
needs to help her select the best bank out of eight
options.

8x8 grid with bank options on the y-axis and bank
characteristics on the x-axis. Grid is covered with black
squares, but under squared are green checkmarks
(meaning that bank has a particular characteristic) or it
is blank (meaning that bank does not have a particular
characteristic); letter from neighbor’s daughter with
instructions
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Table 3-1.Continued.
Description
Participant must use information provided by the
neighbor’s daughter regarding the neighbor’s
needs to help her select the best doctor out of eight
options.

Stimuli
8x8 grid with doctor options on the y-axis and doctor
characteristics on the x-axis. Grid is covered with black
squares, but under squared are green checkmarks
(meaning that doctor has a particular characteristic) or it
is blank (meaning that doctor does not have a particular
characteristic); letter from neighbor’s daughter with
instructions

Television Decision

Participant must verbalize the factors the neighbor
should consider when buying a new television and
walk the neighbor through the best way to pick a
television of there were several options.

None (participant is read instructions by administrator)

Medical Decision

Participant must verbalize the questions that the
neighbor should ask the doctor before selecting a
treatment option for a slow-growing skin cancer
and walk the neighbor through the best way to pick
a treatment if there were several options.

None (participant is read instructions by administrator)

Task
Doctor Selection

Open-Ended Tasks
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Table 3-2. Cognitive and Self-Report Measures
Domain
Cognitive
Screener

Measure
Montreal Cognitive
Assessment (MoCA)

Description
Brief neurocognitive screener

Reference
Nasreddine et al., 2005

Literacy

Wide Range
Achievement Test
(WRAT) 4

Reading pronunciation/literacy
task

Wilkinson & Robertson,
2006

Numerosity

Addition

Measure of speeded addition

Ekstrom et al., 1976

Paper-and-pencil task that
requires speeded completion of
digit-symbol codes

Wechsler, 1997a

Trail Making Test

Part A: Require connecting
numbers with a pencil from lowest
to highest

Reitan, 1992

Ruff 2 & 7

Measure of Selective Attention
and speeded visual search

Ruff & Allen, 1996

WMS-III Logical
Memory

Measure of prose learning and
recall

Wechsler, 1997b

Brief Visual Memory
Test-Revised (BVMT-R)

Visuospatial learning and memory
task

Benedict, 1997

Memory for Intentions
Screening Test (MIST)

Performance-based measure of
prospective memory

Raskin, 2004

Requires participant to answer
questions about sentences while
also remembering the last
word in each sentence.

Salthouse & Babcock,
1991

WMS-III Letter-Number
Sequencing

Working memory span task that
requires manipulation of numbers
and letters

Wechsler, 1997b

Switching

Trail Making Test

Part B: Switching between
connecting number and letters

Reitan, 1992

Fluency

Controlled Oral Word
Association Test
(COWA)

Speeded retrieval task of words
that start with a specific letter and
that fit within a semantic category

Benton, Hamsher, &
Sivan, 1994

Speed of Processing/ Attention
WAIS-III Coding

Memory

Executive Functioning
Working
Reading Span
Memory
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Table 3-2.Continued.
Planning

DKEFS Tower Test

Measure that requires planning
and self-monitoring in order to
create the pattern of the tower

Delis, Kaplan, &
Kramer, 2001

Inhibition

DKEFS Color-Word
Interference Test

Participant must say color of ink
and inhibit the pre-potent
response to read the word

Delis, Kaplan, &
Kramer, 2001

Reasoning

Word Series

Measure of inductive reasoning
ability

Gonda & Schaie, 1985

Pencil and paper measure of
cognition at is applies to everyday
domains such as medication and
transportation
Self-report measure of physical
activities of daily living and
instrumental activities of daily
living
Self-report measure of functioning
on IADLs

Willis & Marsiske, 1993

Personality in
Intellectual Aging
Contexts Inventory
(PIC)

Self-report measure that gives a
number of subscales including
locus of control, achievement
motivation, anxiety, and attitude
toward aging

Lachman et al., 1982

Geriatric Depression
Scale (GDS)--short form

Self-report measure of depression
in older adults

Yesavage& Sheikh,
1986

State-Trait Anxiety
Inventory (STAI)

Self-report measure of current
and general anxiety

Spielberger, Gorsuch, &
Lushene, 1970

NEO: Five-factor
Inventory

Measure of personality traits such
as conscientiousness

Costa & McCrae, 1992

Take Home Measures
Everyday
Everyday Problems Test
Cognition
(EPT)

Questionnaires

OARS Multidimensional
Functional Assessment
Questionnaire
Functional Activities
Questionnaire
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Fillenbaum, 1988

Pfeffer et al., 1982

Table 3-3. Specific Error Types
Error Type

Pill Reminder Task
Example

Description

Bill Pay Task
Example

Task general

Error was an error that
could be made on that task
if performed in the “real
world” and was not specific
to the unique instructions
of this particular task

Incorrectly loading a
medication per the
instructions on the
bottle

Forgetting to include
the mailing address
on the envelope

Task specific

Error that was made was
specific to the task
instructions

Forgetting to put a
post-it note on the asneeded pill bottle

Paying the car
insurance bill despite
instructions not to do
so

Omission

Error involved forgetting to
perform an action or part of
the task

Forgetting to load one
of the medications
into the pill box

Forgetting to fill out a
check

Commission

Error involved incorrectly
performing, repeating, or
substituting part of the task

Incorrectly loading a
Incorrectly filled out
medication into the pill the check (e.g., wrote
box (e.g., loaded 1x
wrong dollar amount).
per day instead of 2x)

Critical

Error resulted in an
inaccuracy that could have
significant consequences if
done in the real world

Loaded more pills
than instructions on
bottle indicated

Forgot to put the
check in the envelope

Non-critical

Error occurred, but would
not result in serious realworld consequence

Did not load asneeded medications
as instructed, but
forgot to label bottle
with a post-it note

Forgot to include the
return address on the
envelope
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Figure 3-1. CEDAR Study Design.
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CHAPTER 4
RESULTS
Overview
The present study investigated a new measure of complex everyday tasks for use in
older adults. The neuropsychological and self-report predictors of the product
(Accuracy, Time), process (e.g., Self-Monitoring, Decision Efficiency) were examined in
addition to the general descriptive statistics associated with these complex everyday
tasks.
Phase I: Aim 0.Pre-Study Development of the Everyday Tasks
Goals. The primary goals of this phase was to develop the tasks and stimuli that
would be used in Phase II, observe the feasibility of these tasks in a group of older
adults, and begin to develop a framework for how the tasks will be scored. Table 4-1
shows the initial tasks included in Phase I as well as the adjustments that were made to
the tasks prior to the beginning of Phase II. Some of these tasks were modified
approximately halfway through this pre-study phase (largely after participant 5), which is
described further below.
Observations. There were nine older adult participants included in the pre-study
phase of the everyday task development. Qualitatively, the tasks were challenging for
this group of high functioning older adults. While the goal was to make the tasks difficult
in order to create a large distribution of individual differences, it was clear that some of
the tasks were overly demanding, frustrating for the participants, and took too long to
complete. Table 4-2 shows each of the 9 participants’ time in minutes for each task and
for their total time on the tasks. The mean time on tasks (not including instructions and
stimuli set-up) for the original tasks (participants 1-5) was 92.6 minutes and the mean
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time on the tasks after the adjustments were made (participants 6-9) was 37.75
minutes.
During Phase I, many of the participants used scratch paper and the calculator
due to the high mathematical load of several of these tasks. Additionally, the frequency
of participants double checking their work was observed. Many of these participants reread the instructions and examined the stimuli multiple times. While it was clear that
some particularly high functioning individuals were being conscientious, others were
able to catch some of their mistakes by going back to check their work. Thus, early on,
we decided that we wanted to capture this “checking” or “self-monitoring” behavior as a
process score for these tasks (later became the Self-Monitoring subscale). Based on
the early observations, many of the specific errors were identified that would be coded
for during Phase II of the study.
Task Changes. Table 4-1 shows the changes that were made to each of the
tasks prior to Phase II. After the fourth participant, a practice task was added to the
everyday tasks, so the participants could gain exposure to what the tasks were like prior
to beginning. After the fifth participant, the number of medications in the pill reminder
task and bills in the bill pay task was reduced from 10 to seven in order to save time and
reduce complexity. The meal planning task was adjusted to reduce complexity by
decreasing the amount of nutritional information that was on each of the card stimuli.
Initially, the number of meals to plan was also reduced (two instead of three), but the
third meal was later added back in since the task was too simple after the adjustment.
The errand planning task was also simplified such that the participant was only required
to plan the errands over two days. Additionally, the money element of the errand
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planning task was removed to reduce the mathematical load. The bank account
selection task was replaced with a bank selection task that had the participants use
information on a grid to select the best bank based on certain criteria (see APPENDIX B
for pictures of tasks). A similar replacement was done with Medicare insurance
selection task, which was replaced with less complicated doctor selection task. Both of
these selection tasks reduced the informational load of looking in multiple brochures to
find relevant information by having all of the information on a table, but requiring the
participant to determine which information was useful and uncovering that information.
Phase II: Main Study
Aim 1: Description of Everyday Task Variables and Derivation of Subscales
In Phase II, 166 people were contacted to determine interest in participating.
One-hundred -four participants were consented. Of 166 contacted, 4 people did not
qualify for the study (e.g., severe vision impairment, too young), 10 people signed up for
CEDAR information but never responded to the telephone message, 2 people stated
that they were specifically looking for studies with compensation, 17 people stated that
they were too busy at this time, but would potentially be interested in the future, and 29
participants declined either because they were not interested or due to major health
concerns. Of the 104 participants consented, two participants dropped out immediately
after consenting, prior to beginning any of the tasks. Of the 102 remaining participants,
101 had complete everyday task data; thus, for all subsequent analyses, the analytic
sample is n=101. Of the 101 participants with complete everyday task data, 96 of those
participants had no missing data on the neuropsychological and self-report measures.
Thus, for some of the GLM analyses, these 96 participants comprise the analytic
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sample. The means and standard deviations for the demographic variables of the
analytic sample are included in Table 4-3.
Table 4-4 provides a description of the individual variables that the eight
everyday tasks produced as well as means (SD) and ranges for the values of these
variables. Briefly, each of the six primary tasks (Pill Reminder, Bill Pay, Meal Planning,
Errand Planning, Bank Selection, and Doctor Selection) produced an Accuracy, Time,
and Self-Monitoring score. The Decision Efficiency score was based on the bank
selection and doctor selection tasks. The Fluency score was based on the open-ended
tasks, which were the television decision and medical decision tasks. Figure 4-1 shows
the histograms of the raw CEDAR subscale total scores, which were computed by
adding the contributing task scores for each of the five subscales.
The Accuracy score for each of these six tasks was calculated by taking the
number correct (e.g., number of correct pill bottles) divided by the total possible correct.
The bank and doctor decision tasks are either dichotomous (either correct or incorrect),
so participants received either 0 or 1 point for accuracy on those two tasks.
The Time score for each of the six tasks was the raw time in seconds that the
task took to complete (higher time=slower performance).
The Self-Monitoring score was calculated by totaling the number of times the
stimuli were “checked” or examined for information. For example, for the Pill Reminder
task, each time a participant examined the medication bottle for instructions (which
many people did several times per bottle) this was considered a “check.” Additionally,
each time the instruction letter was “checked” or re-read, this was also considered a
check. For tasks that had the possibility for both letter checks and stimuli checks (e.g.,
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Pill Reminder, Bill Pay, Meal Planning, and Errand Planning), the letter and stimuli
checks were summed.
The Decision Efficiency score was derived from the Bank and Doctor Selection
tasks. This score took the proportion of correctly removed squares over the total
number of squares removed (correct + irrelevant + unnecessary). Squares were
considered “correctly removed” if they were covering relevant information (e.g., whether
that bank had free checking or not) and if that bank or doctor had not be previously
eliminated based on information already uncovered. “Irrelevant” square removals were
those where the information being uncovered was not important based on what the
instructions indicated. “Unnecessary” square removals were those that would have
been important had that particular bank or doctor not already been ruled-out based on
previous information.
The Fluency score was based on the exploratory, open ended-tasks (Television
and Medical decision tasks). For these tasks, participants were asked to articulate what
factors or features were important to consider before selecting a television (for television
decision task) and what questions someone should ask their doctor prior to choosing a
treatment option for a slow-growing skin cancer (for Medical Decision task). The
number of correct items given by the participant went toward the fluency score.
Repetitions or irrelevant responses (e.g., external factors like the cable company for the
television task) were not included in the fluency total.
Confirmatory factor analysis (CFA) was used to test the five subscales of the
complex everyday tasks, which included: 1) Accuracy, 2) Time, 3) Self-Monitoring,
4)Decision Efficiency, and 5) Fluency. The items were constrained to the five-factor

62

solution. The preliminary model (shown in Figure 4-2) fit was χ2 (201, N=101) =469.769,
p<.001 (NFI=.589, RFI=.528, IFI=.715, TL1=.661, CFI=.705). The RMSEA was .116,
p<.001.
Due to the poor fit of this preliminary model, modification indices were examined
to determine if there were parameters that would improve model fit. The between-factor
uniquenesses (i.e., residual variance not explained by the factor) of the items that
comprise the Time factor were allowed to correlate with their corresponding items in the
Self-Monitoring factor (e.g., Pill Reminder Time unexplained variance correlated with Pill
Reminder Self-Monitoring unexplained variance). Within-factor uniquenesses between
the Bank and Doctor Selection tasks for Accuracy and Time improved model fit, which is
conceptually appropriate given that these tasks were similarly structured and different
from the other tasks in that there was a single correct answer (dichotomous outcome).
The Pill Reminder and Bank Selection task uniquenesses were allowed to correlate for
time since these were both the first measures of their respective type (Pill Reminder
was organization, Bank Selection was decision making) that the participant was
exposed to, so there was likely a learning curve in the participants’ understanding of the
instructions and how to approach these tasks. Finally, the bank and doctor selection
tasks within-factor uniquenesses for the Self-Monitoring subscale were allowed to
correlate since these tasks only have letter checking while the other tasks are a sum of
the letter checks plus other checks (e.g., medication bottle checks, bill checks, card
checks, etc.).
Figure 4-3 shows the final model, including the correlated uniquenesses. The
overall fit of the final model was good: χ2 (192, N=101)=229.37, p=.034 (NFI=.799,
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RFI=.759, IFI=.961, TL1=.951, CFI=.959). The RMSEA was .044, p=.662.The items
that made up each factor, their standardized loadings, and uniquenesses for the final
model are shown in Table 4-5.
Inter-factor correlations ranged from low to high. The lowest correlation was
between Time and Fluency (r=-0.028) and the highest correlation was between Time
and Self-Monitoring (r=0.678). Table 4-6 shows all inter-factor correlations as well as
the factor score correlations.
The reliabilities for each of the subscales were examined using Cronbach’s
alpha: Accuracy=.717, Time=.847, Checking=.709, Decision Efficiency=.826, and
Fluency=.669.
The five CEDAR task factor scales were correlated with basic demographic
variables. A heat map of the correlations is shown in Figure 4-4. Age was significantly
and negatively associated with Accuracy (r=-.454) and Decision Efficiency (r=-.398),
and significantly and positively associated with increased Time on task (r=.583) and
Self-Monitoring (r=.327; all p<.01). Previous work, particularly longitudinal studies of
everyday cognition (e.g., Willis, Jay, Diehl, & Marsiske, 1992; Yam et al., 2014), have
reported accelerated age effects, so we also assessed whether age also had a
quadratic association with the CEDAR subscales, and it did not (p>.05). Being female
was significantly associated with higher Self-Monitoring (r=.217). Additionally, there
was a small, but significant effect of reading vision on Accuracy (r=.210), Time (r=-.358),
Self-Monitoring (r=-.266), and Decision Efficiency (r=.201). Education was not
associated with any of the five subscales.
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Aim 2: Description of Error-Types
There are a number of ways to classify the specific error-types made during the
Pill Reminder and Bill Pay tasks, including: Task-general vs. Task-specific, Omission vs.
Commission (Giovannetti et al., 2008a, 208b, 2012), and Critical vs. Non-critical
(Schmitter-Edgecombe et al., 2011). Across the two tasks, the average participant
made 6.66 errors. The descriptive statistics related to these specific types of errors are
shown in Table 4-7.
Task-General vs. Task-Specific errors
Task-general errors were those errors that could be made on that type of task if
performed in the “real world” and was not specific to the unique instructions of this
particular CEDAR task. If an error was made on a CEDAR task that may not have
occurred in the real world then it was classified as Task-specific. There were more
Task-specific errors than Task-general [t(100)=-6.46, p<.001] and this was true for both
the Pill Reminder [t(100)=-5.43, p<.001] and the Bill Pay tasks[t(100)=-4.52, p<.001].
For the Pill Reminder task, the most common types of Task-general errors were
(n=number of unique participants to make that specific error):
•

pills were put in the incorrect spot (mean=0.70, SD=1.00; n=43)

•

a medication was forgotten (mean=0.12, SD=0.43; n=9)

•

repeating a step (e.g., loading the same medication twice; mean=0.11, SD=0.34;
n=10)
For the Bill Pay task, the most common types of Task-general errors were:

•

forgetting the return address (mean=0.59, SD=1.37; n=20)

•

incorrectly filling out the check (mean=0.21, SD=0.68; n=12)

•

forgetting to put the check in the envelope (mean=0.12, SD=0.62; n=4)
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For the Pill Reminder task, the most common types of Task-specific errors were:
•

loading medications that were expired (mean=0.82, SD=0.94; n=46)

•

loading pills that cause drowsiness (mean=0.39, SD=0.49; n=39)

•

forgetting to write a “Do Not Take” post-it note for the medication that causes
drowsiness (mean=0.33, SD=0.47; n=33)
For the Bill Pay task, the most common types of Task-specific errors were:

•

writing the incorrect date on the post-it notes used to label the envelopes
(mean=0.71, SD=1.14; n=37)

•

forgetting the post-it note with the February date on it (mean=0.70, SD=1.47;
n=26)

•

forgetting the post-it for the non-February bills (mean=0.50, SD=0.83; n=28)

Omission vs. Commission errors
Across the two tasks, the mean number of Omission and Commission errors
trended toward significance with means of 3.00 and 3.66, respectively [t(100)=-1.92,
p=.058). The pattern of omissions vs. commissions differed between the Pill Reminder
task that had more Commission errors [t(100)=-6.00, p<.001] and the Bill Pay task that
had more Omission errors [t(100)=2.36, p=.02].
For the Pill Reminder task, the most common types of Omission errors were:
•

forgetting to write a “Do Not Take” post-it note for the medication that causes
drowsiness (mean=0.33, SD=0.47; n=33)

•

forgetting to write an “As Needed” post-it note for the medication that should be
taken as needed (mean=0.18, SD=0.38; n=18)

•

forgetting to load a medication that should have been included in the pillbox
(mean=0.12, SD=0.43; n=9)
For the Bill Pay task, the most common types of Omission errors included:

•

forgetting the post-it note with the February date on it (mean=0.70,
SD=1.47;n=26)
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•

forgetting the post-it for the non-February bills (mean=0.50, SD=0.83; n=28)

•

forgetting to include a star on the post-it note for the credit card bill (mean=0.17,
SD=0.38; n=17)
For the Pill Reminder task, the most common types of Commission errors were:

•

loading medications that were expired (mean=0.82, SD=0.94; n=46)

•

putting pills in the incorrect spot (mean=0.70, SD=1.00; n=43)

•

loading pills that cause drowsiness (mean=0.39, SD=0.49; n=39)
For the Bill Pay task, the most common types of Commission errors were:

•

writing the incorrect date on the post-it note used to label the envelopes
(mean=0.71, SD=1.14; n=37)

•

paying a bill not due in February (mean=0.22, SD=0.58; n=14)

•

incorrectly filling out a check (mean=0.21, SD=0.68; n=12)

Critical vs. Non-Critical errors
Similar to the Omission vs. Commission errors, the total number of Critical and
Non-critical errors that were made across the two tasks were not significantly different
(trend-level) [t(100)=-1.72, p=.089]. However, again the Pill Reminder and Bill Pay
tasks differed in the pattern of findings such that the Pill Reminder task had more
Critical errors [t(100)=8.11, p<.001] and the Bill Pay task had more Non-critical errors
[t(100)=-8.12, p<.001].
For the Pill Reminder task, the most common types of Critical errors were:
•

loading medications that were expired (mean=0.82, SD=0.94; n=46)

•

putting pills in the incorrect spot (mean=0.70, SD=1.00; n=43)

•

and loading pills that cause drowsiness (mean=0.39, SD=0.49; n=39)
For the Bill Pay task, the most common types of Critical errors were:

•

incorrectly filling out the check (mean=0.21, SD=0.68; n=12)
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•

paying the car insurance bill (mean=0.18, SD=0.38; n=18)

•

forgetting to put the check in the envelope (mean=0.12, SD=0.62; n=4)
For the Pill Reminder task, the most common types of Non-critical errors were:

were:
•

forgetting to write a “Do Not Take” post-it note for the medication that causes
drowsiness (mean=0.33, SD=0.47; n=33)

•

forgetting to write an “As Needed” post-it note for the medication that should be
taken as needed (mean=0.18, SD=0.38; n=18)

•

writing an incorrect post-it (mean=0.06, SD=0.28; n=5)
For the Bill Pay task, the most common types of Non-critical errors were:

•

writing the incorrect date on the post-it notes used to label the envelopes
(mean=0.71, SD=1.14; n=37)

•

forgetting the post-it note with the February date on it (mean=0.70, SD=1.47;
n=26)

•

forgetting the return address (mean=0.59, SD=1.37; n=20)
The relationships between the specific error-types and demographics,

neuropsychological, self-report, and Functional Difficulty/EPT variables were examined
using bivariate correlations. These results are shown in Figure 4-5for the errors.
Task-general errors were significantly and moderately-to-strongly related (i.e.,
r>.4) to Letter-Number Sequencing.
Task-specific errors were significantly and moderately-to-strongly related to (i.e.,
r=.4-.5) Animal Fluency, Trails B-A, BVMT II, and the Functional Difficulty Composite,
and strongly related to (i.e., r>.5) Letter-Number Sequencing, Reading Span, Word
Series, MIST, Logical Memory II, and the EPT.
Omission errors were significantly and moderately-to-strongly related to (i.e.,
r=.4-.5) Letter-Number Sequencing and Logical Memory II.
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Commission errors were significantly and moderately-to-strongly related to (i.e.,
r=.4-.5) Coding, Animal Fluency, Letter-Number Sequencing, Tower Achievement,
Trails B-A, Logical Memory II, BVMT II, and the Functional Difficulty Composite, and
strongly related to (i.e., r>.5) Reading Span, Word Series, MIST, and the EPT.
Critical errors were significantly and moderately-to-strongly related to (i.e., r=.4.5) Letter-Number Sequencing, Trails B-A, Word Series, MIST, Logical Memory II,
BVMT II, and the Functional Difficulty Composite, and strongly related to (i.e., r>.5)
Reading Span and the EPT.
Non-Critical errors were significantly and moderately-to-strongly related to (i.e.,
r=.4-.5) Ruff 2 & 7 Accuracy, Animal Fluency, Reading Span, Trails B-A, Word Series,
MIST, Logical Memory II, BVMT II and the EPT, and strongly related to (i.e., r>.5)
Letter-Number Sequencing.
Aim 3: Neuropsychological and Self-report predictors of Everyday Task
Subscales
Correlations
Bivariate correlations were first done to examine the relationships between the
CEDAR task subscales and neuropsychological and self-report variables. Figure 4-6
shows a heat map of these correlations. Noticeably, the Accuracy subscale is strongly
correlated with measures in a number of domains including: memory, prospective
memory, animal fluency, control beliefs, and, in particular, working memory and
reasoning. The time subscale was also associated strongly with measures from a
number of domains including: working memory, reasoning and switching, animal fluency
and processing speed. The Self-Monitoring, Decision Efficiency, and Fluency
subscales had relatively weaker correlations than Accuracy and Time; however, all
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subscales had a large number of moderate relationships. Of note is the strong
relationship between Decision Efficiency and the reasoning and switching measures.
Because moderate levels of Self-Monitoring may be the ideal, we also assessed
whether monitoring had both linear and quadratic associations with our
neuropsychological variables, and it did not (p>.05).
Stepwise regressions
Next, a set cognitive and intellectual measures collected on the same people
tend to be highly associated. Thorndike called this “positive manifold”, and used it as
the basis for extracting a higher order construct of general intelligence (Thorndike,
1994; Van Der Maas et al., 2006). This poses a problem when trying to use disparate
cognitive measures to predict an outcome, because it will produce substantial
multicollinearity among cognitive measures. Thus, stepwise regressions were done to
determine the most important neuropsychological and self-report predictors of the
CEDAR subscale factor scores. The stepwise regressions were run in the four different
ways (Models 1-4) shown below so that the variance explained by the
neuropsychological measures alone, as well as the neuropsychological measures plus
demographic and self-report measures, could be examined. Tables 4-8 through 4-12
show the relevant predictors for each of the everyday task subscale scores. Each
stepwise regression (for each of the five CEDAR task subscale dependent variables)
was run 4 different ways:
•

Model 1: Neuropsychological variables only (Stepwise Block 1)

•

Model 2: Demographics (Enter Block 1) plus Neuropsychological variables
(Stepwise Block 2)

•

Model 3: Neuropsychological and self-report variables (Stepwise Block 1)
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•

Model 4: Demographics (Enter Block 1) plus Neuropsychological and self-report
variables (Stepwise Block 2)
The results for the final model (Model 4) that included Demographics,

Neuropsychological, and self-report measures are described below, but the results of all
four stepwise models can be found in Tables 4-8 though 4-12.
For Accuracy, there was a significant, negative effect of age and positive effect of
being female. There was no significant effect of education on Accuracy. The following
measures were retained in the stepwise analysis (Model 4): Reading Span, Trails B-A,
D-KEFS Tower Achievement, Extraversion, and PIC: Powerful others. For the
neuropsychological measures, better and/or faster performance was associated with
increased Accuracy. For the self-report measures, high extraversion and high external
control beliefs (PIC: Powerful others) were associated with lower Accuracy. This model
explained 68.2% of the Accuracy variance.
For Time, there was a significant, positive effect of age such that older
participants took longer on the CEDAR tasks. There were no significant effects of
gender or education on Time. The following measures were retained in the stepwise
analysis (Model 4): Word Series, Coding, BVMT-II, and STAI: State. For the
neuropsychological measures, better performance was associated with decreased
Time. For the self-report measures, higher state anxiety was associated with higher
Time on the tasks. This model explained 62.6% of the Time variance.
For Self-Monitoring, there was a significant, positive effect of age such that older
participants had higher Self-Monitoring (i.e., more checking behaviors). There were no
significant effects of education or gender on Self-Monitoring. The following measures
were retained in the stepwise analysis (Model 4): Word Series and PIC: Achievement
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Motivation. For Word Series, better performance was associated with decreased SelfMonitoring. For PIC: Achievement Motivation, higher motivation to succeed was
associated with higher Self-Monitoring. This model explained 27.4% of the SelfMonitoring variance.
For Decision Efficiency, there were no significant effects of age, education, or
gender. The following measures were retained in the stepwise analysis (Model 4):
Word Series, Trails B-A, Agreeableness, and Extraversion. For the neuropsychological
measures, better and/or faster performance was associated with increased Decision
Efficiency. For the self-report measures, high Agreeableness and low Extraversion
were associated with higher Decision Efficiency. This model explained 41.9% of the
Decision Efficiency variance.
For Fluency, there were no significant effects of age, education, or gender. The
following measures were retained in the stepwise analysis (Model 4): BVMT II, COWA
(FAS), and STAI: State. For the neuropsychological measures, better performance was
associated with increased Fluency. For the STAI: State, high anxiety was associated
with higher Fluency. This model explained 23.5% of the Fluency variance.
Aim 4: Everyday Task Subscales as Predictors of Functional Difficulty and the
EPT
First, the correlations between the CEDAR task subscales and the Functional
Difficulty composite score and the EPT were examined. Table 4-13 shows that there
were strong relationships between the IADL Difficulty composite and Accuracy, Time,
and Decision Efficiency such that persons who reported greater Functional Difficulty had
poorer Accuracy and Decision Efficiency, and took more time to complete the tasks.
Additionally, there was a weaker relationship with Self-Monitoring such that people who
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had greater Functional Difficulty exhibited more checking behaviors. There was also a
strong relationship between the EPT and Accuracy such that people with higher EPT
scores were more accurate on the everyday tasks. Time and Decision Efficiency were
moderately correlated with the EPT such that participants with high EPT scores spent
less time on the everyday tasks and demonstrated better efficiency. There was also a
small, positive relationship between the Fluency subscale and EPT performance.
Next, a communality analysis (Pedhazur, 1982) was done to determine the
predictive variance of the Functional Difficulty composite and EPT that was unique to
and shared among the everyday tasks and neuropsychological measures. Estimates of
the unique and shared variance components were obtained by allowing all possible
combinations of neuropsychological and everyday task variables to predict self-reported
Functional Difficulty and EPT performance. Figure 4-7 shows the results of the
communality analyses.
Neuropsychological variables uniquely explained 13.2% of the variance in self-rated
Functional Difficulty, whereas the CEDAR everyday task subscales uniquely explained
3.8%. On the Functional Difficulty composite, 32.3% of the predictive variance was
shared among these two types of predictor variables. For the EPT, neuropsychological
variables uniquely explained 10.3% of the variance, while the CEDAR everyday tasks
uniquely explained 12.0%. The shared variance of the everyday tasks and the
neuropsychological measures in predicting EPT performance was 36.5%. The very
high shared variance among the neuropsychological measures and the everyday tasks
for both the Functional Difficulty composite and EPT suggest that the everyday tasks
are heavily capturing the cognitive portion of everyday functioning.
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Secondary Results
Aim 3 Follow-up analyses
Hierarchical regressions. To further understand how conceptual cognitive
domains (rather than single measures) contributed to explaining the CEDAR task
subscale variances, hierarchical regressions were done separately for each everyday
task factor subscale score. Table 4-14 shows the change in variance explained by
block. Block 1 (Demographics) explained significant variance in Accuracy, Time, SelfMonitoring, and Decision Efficiency. Blocks 2 (Crystallized) and 3 (Speed/Attention)
added significant variance explained to Accuracy. Block 4 (Fluency) did not significantly
explain variance in any of the CEDAR subscales. Block 5 (Working Memory) added
significant variance explained to the Accuracy and Time scores. Block 6 (Memory)
added significant variance explained to Accuracy. Block 7 (Executive) added significant
variance explained to Accuracy, Time, and Decision Efficiency. Block 8 (Self-report) did
not add significant variance explained in any of the CEDAR everyday task subscales.
Table 4-15 shows the specific beta weights, t-values, and p-values for the full
model. Upon further examination of these hierarchical regressions, the following
variables were found to be significant predictors in the final model.
For Accuracy, significant measure predictors included: Female (β=.212, p=.013),
Trails A (β=-.231, p=.014), Reading Span (β=.250, p=.034), Trails B-A (β=-.310,
p=.006), PIC: Powerful Others (β=-.258, p=.016), Extraversion (β=-.305 p=.003).
For Time, significant measure predictors included: STAI: State (β=.232, p=.018)
and Conscientiousness (β=-.253, p=.012).
For Self-Monitoring, there were no significant measure predictors. Trend-level
measure predictors included: D-KEFS Color Word Interference CWI minus Word
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Reading (β=-.247, p=.060), Addition (β=-.287, p=.066), and Agreeableness (β=.202,
p=.092).
For Decision Efficiency, significant measure predictors included: Word Series
(β=.368, p=.018)
For Fluency, significant measure predictors included: Coding (β=-.402, p=.049),
STAI: State (β=.306, p=.029), PIC Anxiety subscale (β=.379, p=.017)
Aim 3 Follow-up with data reduction
As described above, due to the many cognitive measures given the same group
of people, there was an issue with multicollinearity in this study. The multicollinearity
creates issues when trying to determine independent predictors of the CEDAR task
subscales. Thus, we first examined the correlations among the neuropsychological
measures. Table 4-16shows a heat map of the correlations—many of the correlations
are strong (r>.5; Cohen, 1992). Particularly strong associations were seen between
Coding and Addition, Trails A, Animal Fluency, Word Series, and Trails B-A. Reading
Span was highly correlated with Letter-Number Sequencing, Logical Memory II, BVMT
II, MIST, and Word Series. In addition to Coding and Reading Span, Word Series was
also strongly associated with Letter-Number Sequencing, MIST, and Trails B-A.
Exploratory factor analysis. To reduce the number of cognitive and self-report
variables in the models predicting the CEDAR everyday task subscale scores,
preliminary exploratory factor analyses were completed using principal axis factoring
with a promax rotation. From the neuropsychological variables, the following cognitive
factors were produced: Memory, Speed, Executive, and Crystallized. The factor loading
solution for the neuropsychological variables and the factor correlations are shown in
Tables 4-17 and 4-18, respectively.
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From the self-report variables, the following mood/personality factors were
identified: Anxiety, Positive Attitude, Controlled and Conscientious, and Depressed
Mood. The factor loading solution for the self-report variables and the factor
correlations are shown in Tables 4-19 and 4-20, respectively. .
Hierarchical regressions using factor scores. Table 4-21 shows the estimates for
the hierarchical regressions using the neuropsychological and self-report factor scores
as predictors of the CEDAR everyday task factor scores. Block 1 included the
demographic variables. Block 2 included the cognitive factor scores. Block 3 included
the self-report factor scores.
Overall, the cognitive factor scores explained significant additional variance in the
CEDAR task scores, with the exception of Fluency, where the cognitive factors’
variance added was a trend level (p<.1). The self-report factors did not explain any
additional variance beyond demographics and the cognitive factors. The results of the
specific cognitive factors that predicted the CEDAR task scores showed:
•

Accuracy was significantly predicted by the Memory and Executive factors

•

Time was significantly predicted by age and the Speed and Executive factors

•

Self-Monitoring was significantly predicted by age only

•

Decision Efficiency was significantly predicted by the Executive, Controlled/
Conscientious, and Depressed mood factors

•

Fluency was not significantly predicted by any of the variables in the model.
A communality analysis (Pedhazur, 1982) was used to determine the predictive

variance of the CEDAR everyday task subscales that was unique to and shared among
the demographic variables, neuropsychological factor scores, and self-report factor
scores. Estimates of the unique and shared variance components were obtained by
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allowing all possible combinations of demographic, neuropsychological, and self-report
variables predict CEDAR subscale factor scores. Figure 4-8 shows the results of the
communality analyses.
For Accuracy, demographics, the neuropsychological factor scores, and the selfreport factor scores each uniquely explained 1.7%, 24.9%, and .8% of the variance,
respectively. Shared variances between demographics + neuropsychological factor
scores, neuropsychological factor scores + self-report factor scores, and demographics
+ self-report factor scores were 9.9%, 15.0%, and 0.5%, respectively. Overall, 8.2% of
the total 61.0% Accuracy variance explained was common shared overall among
demographics, neuropsychological, and self-report predictors.
For Time, demographics, the neuropsychological factor scores, and the self-report
factor scores each uniquely explained 7.5%, 14.2%, and 1.2% of the variance,
respectively. Shared variances between demographics + neuropsychological factor
scores, neuropsychological factor scores + self-report factor scores, and demographics
+ self-report factor scores were 15.3%, 9.3%, and 0.2%, respectively. Overall, 12.6% of
the total 60.3% Time variance explained was common shared overall among
demographics, neuropsychological, and self-report predictors.
For Self-monitoring, demographics, the neuropsychological factor scores, and the
self-report factor scores each uniquely explained 8.9%, 3.6%, and 3.3% of the variance,
respectively. Shared variances between demographics + neuropsychological factor
scores, neuropsychological factor scores + self-report factor scores, and demographics
+ self-report factor scores were 3.7%, 1.2%, and 0.1%, respectively. Overall, 4.6% of
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the total 25.4% Self-monitoring variance explained was common shared overall among
demographics, neuropsychological, and self-report predictors.
For Decision Efficiency, demographics, the neuropsychological factor scores, and
the self-report factor scores each uniquely explained 1.7%, 12.3%, and 6.8% of the
variance, respectively. Shared variances between demographics + neuropsychological
factor scores, neuropsychological factor scores + self-report factor scores, and
demographics + self-report factor scores were 8.4%, 4.0%, and 0.5%, respectively.
Overall, 5.3% of the total 39% Decision Efficiency variance explained was common
shared overall among demographics, neuropsychological, and self-report predictors.
For Fluency, demographics, the neuropsychological factor scores, and the selfreport factor scores each uniquely explained 3.2%, 12.4%, and 5% of the variance,
respectively. There were no shared variances between demographics +
neuropsychological factor scores, neuropsychological factor scores + self-report factor
scores, and demographics + self-report factor scores. Overall, 0% of the total 16.8%
Fluency variance explained was common shared overall among demographics,
neuropsychological, and self-report predictors.
Post-Hoc Exploratory Aim 5
Aim 5: Impact of perceived difficulty, familiarity, relevance, and frequency on task
specific performance
Prior to the participant beginning the everyday tasks, participants rated, on a
scale of 0-to-10, how much difficulty they thought they would have with the task, how
familiar they were with the task described, and how relevant they thought the task was
to their own life. Additionally, participants said how many days per year they completed
a similar task. After the participant completed the everyday task, they were then again

78

asked to rate how much difficulty they had with the task. Table 4-22 shows the
descriptive statistics of these ratings by individual task.
In order to examine how pre-task difficulty, familiarity, relevance, and frequency
impacted individual task Accuracy, Time, and Self-Monitoring, a multilevel model was
used. Table 4-23 shows the estimates for both the level 2 (person-level, average) and
level 1 (within-person heterogeneity around intrapersonal mean) predictors of the
multilevel model.
For Accuracy, the mean frequency of performing similar tasks, in general, was a
significant predictor [b=.003 (s.e.=.001), F(101.135)=7.566, p=.007] such a higher
frequency rating across tasks was positively associated with Accuracy across tasks.
The mean pre- task difficulty rating was also related to Accuracy at trend level [b= -.047
(s.e.=.025), F(100.98)=3.653, p=.053], suggesting that participants who, on average,
rated the six tasks as more difficult were also the participants who, on average, had
poorer Accuracy. When examining the level-1 predictors of Accuracy, within-person
familiarity was a significant predictor [b=.028 (s.e.=.010), F (371.070)=7.155, p=.008],
suggesting that within person, on those tasks that participants rated as being more
familiar than others, they also were more accurate.
For Time, the mean pre-task difficulty rating was a significant predictor [b=.180
(s.e.=.038), F(101.03)=22.663, p<.001] such that participants who, an average, rated
the suite of tasks as more difficult were also participants who, on average, took longer
with those tasks. There were no significant level 1 predictors of Time.
For Self-monitoring, the mean rating of pre-task difficulty was a significant
predictor [b=.079 (s.e.=.035), F(10.149)=4.977, p=.028], meaning that participants who,
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an average, rated the six tasks as more difficult were also participants who, on average,
exhibited more checking behaviors. At the trend level, mean rating of task relevance
was predictive of Self-monitoring (b=.072 (s.e.=.042), F(101.007)=2.845, p=.095).
Given the importance of difficulty ratings on Accuracy, Time, and Self-monitoring,
further analyses examined whether perceived difficulty ratings changed as a result of
exposure to the task. A paired-sample t-test revealed that there was a significant
change in pre-task difficulty (mean=3.55, SD=2.09) to post-task difficulty (mean=2.71,
SD=1.70), t(100)=5.44, p<.001, and that participant reported lower difficulty rating after
working through the task. Based on this finding that there was a difference in difficulty
rating, a Hotelling’s t/Stiegler’s Z test was used to examine whether the pre- or post-task
difficulty rating was more associated with the CEDAR task subscale scores. Table 4-24
shows the correlations, Hotelling’s t-score and Stiegler’s z-score. Results showed that,
despite significant changes in perceived difficulty, there was not a significant difference
between the pre-task and post-task difficulty ratings’ associations with the Accuracy,
Time, Self-Monitoring, Decision Efficiency, or Fluency subscales; thus, perceptions of
difficulty did not become more or less veridical of actual performance with experience.
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Table 4-1. Phase I Everyday Tasks Description and Adjustments prior to Phase II
Task
Pill
Reminder

Bill Pay

Medicare
Insurance
selection

Banking
Account
selection

Meal
Planning

Errand
Planning

Type,
Domain

Description

Participants are asked to load a
28-cell pill reminder using the
Organization,
instructions on the 10 pill
Health
bottles, while keeping certain
rules in mind.
Participants are asked to fill in
the date and amount on prewritten checks that are used to
Organization,
pay the bills for the month of
Financial
February based on certain
instructions for when payments
are due.
Participants must select the
Decision
best Medicare plan for their
making,
elderly neighbor based on the
Health
information provided in
brochures
Participants must select the
best checking and savings
Decision
account for their elderly
making,
neighbor based on the
Financial
information provided in
brochures
Participant must prepare and
label 3 days of balanced meals
Planning,
for their elderly neighbor while
Health
following the strict dietary
guidelines set by the neighbor’s
doctor.
Participant must set aside 3
days’ worth of cash for their
neighbor’s caregiver who is
Planning,
going to help with errands while
Financial
only being able to leave the
neighbor alone for a specified
amount of time per day.
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Adjustment to the task for
Phase II
The 10 pill bottles was reduced
to seven to reduce the time on
task

The 10 bills was reduced to
seven to reduce the time on
task

This task was replaced with the
Doctor selection task, where
information was presented in
grid form, rather than in
brochures
This task was replaced with the
Bank selection task, where
information was presented in
grid form, rather than in
brochures
The nutritional information
provided was reduced to make
finding the relevant information
easier.

The money aspect of this task
was removed. Participants,
instead, plan errands over two
days and must try to fit
everything in the time allowed.

Table 4-2. Minutes on each task and total time for all six tasks
Medicare
Bank
Meal
Errand
Total time
Selection
Account
Planning
Planning
(Doctor)
Selection
1
24
17
16
18
22
20 117 mins
2
14
16
5
12
28
21
96 mins
3
15
7
10
11
17
23
83 mins
4
14
17
10 (D/C)
13
14
13
81 mins
5
18
17
12
9
14
16
86 mins
6
10
10
2
2
2
5
31 mins
7
13
14
3
3
7
8
48 mins
8
10
11
3
4
2
9
39 mins
9
7
12
3
7
2
2
33 mins
Note. These times are only the time-on-task and do not include the additional time for
instructions and arranging materials. D/C = task discontinued early due to participant frustration
or inability to continue to work through task. The dotted line denotes the point at which
substantial task changes were made in preparing the final version of the measure for the main
Phase 2 study.
Participant

Pill
Reminder

Bill Pay
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Table 4-3. Participant demographics
Age (years)
Education (years)
Female
Non-White
Reading Vision points
(converted score)
MoCA
GDS (short form)

Mean (SD)
80.49 (5.54)
16.07 (2.72)
71.3%
5%
57.05 (20/35)

Range
65-96
9-20
44 (20/60) – 75 (20/16)

24.04 (3.49)
1.76 (1.98)

15-30
0-13

Note. MoCA= Montreal Cognitive Assessment; GDS=Geriatric Depression Scale.
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Table 4-4. Description of Individual Everyday Task Items
Task
Medication

Score
Accuracy

Time
Selfmonitoring

Bill Pay

Accuracy

Time
Selfmonitoring

Meal
Planning

Accuracy

Time
Selfmonitoring

Errand
Planning

Accuracy

Time
Selfmonitoring

Bank
Selection

Doctor
Selection

Score Derivation
Proportion correct:
(Number of bottles correct)
(7 possible correct)
Total seconds
Sum of checks:
(Number of bottle checks) +
(letter checks)
Proportion correct:
(Number of bills correct)
(7 possible correct)
Total seconds
Sum of checks:
(Number of bill checks) +
(letter checks)
Proportion correct:
(Number of food items correct)
(9 possible correct)
Total seconds
Sum of checks:
(Number of food checks) +
(letter checks)
Proportion correct:
(Number of errands correct)
(8 possible correct)
Total seconds
Sum of checks:
(Number of errand checks) +
(letter checks)

Mean (SD)
0.70 (0.25)

Range
0.14-1

753.71 (336.61)
29.31 (10.12)

264-1848
10-59

0.61 (0.33)

848.91 (356.82)
34.77 (12.19)

0.89 (0.23)

0-1

341-2116
10-74

0-1

302.37 (197.02)
38.30 (19.36)

11-952
2-99

0.70 (0.19)

0.25-1

276.56 (230.90)
25.89 (14.53)

65-1551
8-86

Accuracy

Score of 0 (Incorrect) or 1 (Correct)

0.77 (0.42)

Time
Selfmonitoring
Decision
Efficiency

Total seconds
Number of letter checks

231.05 (139.97)
6.12 (3.65)

18-753
0-24

Proportion correct removals:
(Number of correct squares removed)
(Total squares removed)

0.68 (0.21)

0.25-1

Accuracy

Score of 0 (Incorrect) or 1 (Correct)

0.83 (0.37)

0-1

Time
Selfmonitoring
Decision
Efficiency

Total seconds
Number of letter checks

178.79 (112.65)
5.27 (4.05)

54-652
0-32

Proportion correct removals:
(Number of correct squares removed)
(Total squares removed)

0.72 (0.22)

0.23-1
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0-1

Table 4-4. Continued.
Task
Score
Open-Ended Tasks
Television
Fluency
Decision
Medical
Decision

Fluency

Score Derivation

Mean (SD)

Range

Total number of correct ideas

5.21 (2.33)

0-14

Total number of correct ideas

5.34 (2.54)

0-12
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Table 4-5. Final model confirmatory factor analysis loadings and uniquenesses
Factor
Accuracy

Item
Pill Reminder
Meal
Bank
Errand
Bill
Doctor

Loading
.756
.563
.499
.256
.604
.651

Time

Pill Reminder
Meal
Bank
Errand
Bill
Doctor

.689
.546
.852
.509
.752
.852

.474
.686
.268
.765
.413
.251

Self-Monitoring

Pill Reminder Total
Meal Total
Bank Letter
Errand Total
Bill Total
Doctor Letter

.526
.446
.586
.500
.678
.348

.714
.775
.632
.687
.530
.809

Decision Efficiency

Bank
Doctor

.833
.845

.271
.245

Fluency

Uniqueness
.338
.360
.293
.729
.518
.198

Television Decision
.711
.459
Medical Decision
.707
.470
Note. All items were Blom-transformed. Accuracy item scores=total correct on task/maximum
possible correct. Decision efficiency item scores=number of correct squares removed/total
number removed. Fluency item scores=total correct number of responses.
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Table 4-6. Factor and Factor Score Correlations
Factor

Accuracy

Time

SelfMonitoring
.030
.678

Decision
Efficiency
.492
-.571
-.190

Fluency

Accuracy
-.520
.396
Time
-.596
-.028
Self-Monitoring
-.005
.713
.154
Decision Efficiency
.588
-.644
-.242
.125
Fluency
.476
-.046
.198
.162
Note. The latent factor correlations are above the diagonal line and the correlations among
derived factor scores, used in subsequent analyses, are below the diagonal line.
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Table 4-7. Descriptives of errors by specific classification
Mean
(SD)

Total Errors
Range

%

Pill Reminder Errors
Mean
Range
%
(SD)

Bill Pay Errors
Mean
Range
%
(SD)

Task General

2.20**
(3.22)

0-17

33.03

1.02***
(1.36)

0-6

35.66

1.18***
(2.57)

0-15

31.13

Task Specific

4.46***
(3.76)

0-16

66.97

1.84***
(1.62)

0-6

64.34

2.61***
(2.79)

0-11

68.87

Omission

3.00
(3.67)

0-20

45.05

0.72***
(1.12)

0-7

25.09

2.28*
(3.28)

0-18

60.16

Commission

3.66
(3.33)

0-13

54.95

2.15***
(2.22)

0-10

74.91

1.51*
(1.95)

0-10

39.84

Critical

3.07
(3.22)

0-16

46.30

2.29***
(2.25)

0-10

80.07

0.78***
(1.58)

0-11

20.69

T

T

T

T

3.56
0.57***
2.99***
0-16
53.70
0-2
19.93
0-14
79.31
(3.49)
(0.71)
(3.25)
T
Note. ***p<.001; **p<.01; *p<.05; p<.1 denote significant (or trend-level) differences in the number of
errors when comparing Task-general to Task-specific, Omission to Commission, and Critical to NonCritical.
Non-Critical
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Table 4-8. Stepwise regressions to predict Accuracy
NP only

Demographics plus NP

Variable
Beta
Variable
Reading Span .291** Age
MIST
.253** Education
Trails B-A
-.241** Female
Trails A
-.168*
Reading Span
Tower Ach.
.146*
Trails B-A
MIST
Tower Ach.
Trails A
2

Beta
-.116
.119
.123
.242**
-.265**
.212*
.170*
-.162*

Variable
Reading Span
MIST
Trails B-A
Trails A
Extraversion
PIC: Pow

2

R (Adjusted R )
.596 (.573)

Demographics plus NP
and Self-report
Beta
Variable
Beta
.328*** Age
-.151*
.183*
Education
.035
-.267** Female
.210**
-.211** Reading Span .282***
-.245** Trails B-A
-.305***
-.205** Tower Ach.
.169*
Trails A
-.215**
Extraversion
-.286***
PIC: Pow
-.255**

NP plus Self-Report

.622 (.584)

.640 (.615)

.682 (.649)

Note. *p<.05; **p<.01, ***p<.001. NP=neuropsychological measures; MIST=Memory for
Intentions Screening Test; Trails B-A=Trail Making Test Part B minus Part A; Tower Ach. =
DKEFS Tower Test, Achievement score; PIC: Pow= Personality in Intellectual Aging Contexts
Inventory, Powerful Others subscale.

Table 4-9. Stepwise regressions to predict Time
NP only
Variable
Coding
Word Series
BVMT II
Trails B-A
COWA: FAS
Animal Fluency
2

Demographics plus NP
Beta
-.263**
-.225*
-.154
.221*
.210**
-.202*

Variable
Age
Education
Female
Word Series
Coding
Trails B-A

Beta
.314***
-.042
.072
-.239*
-.225*
.202*

NP plus Self-Report
Variable
Coding
Word Series
STAI: State
BVMT II
COWA: FAS
Animal Fluency

2

R (Adjusted R )
.591 (.563)

.598 (.571)

.607 (.580)

Beta
-.319**
-.260**
.216**
-.168*
.210**
-.200*

Demographics plus NP
and Self-report
Variable
Beta
Age
.271**
Education
-.019
Female
.085
Word Series
-.242**
Coding
-.264**
STAI: State
.188**
BVMT II
-.151*
.626 (.597)

Note. *p<.05; **p<.01, ***p<.001. NP=neuropsychological measures; BVMT=Brief Visual
Memory Test; COWA (FAS)= Controlled Oral Word Association Test, phonemic fluency; Trails
B-A=Trail Making Test Part B minus Part A; STAI: State= State-Trait Anxiety Inventory, State
subscale.
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Table 4-10. Stepwise regressions to predict Self-Monitoring
NP only
Variable
Word Series

2

Demographics plus NP

Beta
-.364***

Variable
Age
Education
Female
Word Series

Beta
.248*
-.013
.192*
-.264**

NP plus Self-Report
Variable
Word Series
PIC: Ach
STAI: State

Beta
-.316**
.241*
.211*

2

R (Adjusted R )
.133 (.124)

.234 (.200)

.236 (.211)

Demographics plus NP
and Self-report
Variable
Beta
Age
.242*
Education
-.034
Female
.144
Word Series
-.281**
PIC: Ach
.208*
.274 (.234)

Note. *p<.05; **p<.01, ***p<.001. NP=neuropsychological measures. PIC: Ach= Personality in
Intellectual Aging Contexts Inventory, Achievement motivation subscale; STAI: State= StateTrait Anxiety Inventory, State subscale.

Table 4-11. Stepwise regressions to predict Decision Efficiency
NP only
Variable
Word Series
Trails B-A

2

Demographics plus NP
Beta
.390***
-.251*

Variable
Age
Education
Female
Word Series
Trails B-A

Beta
-.158
.037
.023
.347**
-.227*

NP plus Self-Report
Variable
Word Series
Trails B-A
Agreeableness
Extraversion

2

R (Adjusted R )
.336 (.322)

.357 (.321)

.404 (.377)

Beta
.369**
-.325**
.196*
-.192*

Demographics plus NP
and Self-report
Variable
Beta
Age
-.136
Education
-.001
Female
.011
Word Series
.338**
Trails B-A
-.296**
Agreeableness .187*
Extraversion
-.190*
.419 (.373)

Note. *p<.05; **p<.01, ***p<.001. NP=neuropsychological measures. Trails B-A=Trail Making
Test Part B minus Part A.
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Table 4-12. Stepwise regressions to predict Fluency
NP only
Variable
BVMT II
COWA (FAS)

2

Demographics plus NP
Beta
.265**
.229*

Variable
Age
Education
Female
BVMT II
COWA (FAS)

NP plus Self-Report

Beta
-.001
.152
.047
.309**
.229*

Variable
BVMT II
COWA (FAS)
STAI: State

Beta
.325**
.269**
.235*

Demographics plus NP
and Self-report
Variable
Beta
Age
-.049
Education
.164
Female
.037
BVMT II
.321**
COWA (FAS)
.277**
STAI: State
.249*

2

R (Adjusted R )
.156 (.138)

.178 (.132)

.209 (.183)

.235 (.183)

Note. *p<.05; **p<.01, ***p<.001. NP=neuropsychological measures; BVMT=Brief Visual
Memory Test; COWA (FAS)= controlled Oral Word Association Test, phonemic fluency; STAI:
State= State-Trait Anxiety Inventory, State subscale.
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Table 4-13. Correlations of everyday task subscales and Functional Difficulty and EPT
Functional Difficulty
EPT

Accuracy

Time

-.555***
.684***

.487***
-.385**

Note. ***p<.001, **p<.01, *p<.05
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SelfMonitoring
.213*
.000

Decision
Efficiency
-.428***
.322**

Fluency
-.144
.212*

Table 4-14. Variance explained in hierarchical regressions
Accuracy
2
R
Sig Δ
2
(p)
(Adj R )
.203***
<.001
(.177)

R
2
(Adj R )
.340***
(.319)

2. Crystallized

.353***
(.317)

<.001

.489***
(.461)

3. Speed/ Attention

.462**
(.405)

.003

4. Fluency

.477
(.408)

5. Working Memory

.574***
(.507)

6. Memory

7. Executive

Predictor blocks:
1. Demographics

2

Time

Sig Δ
(p)
<.001

Dependent variables
Self-Monitoring
2
R
Sig Δ
2
(p)
(Adj R )
.173**
.001
(.146)
T

Decision Efficiency
2
R
Sig Δ
2
(p)
(Adj R )
.132**
.005
(.103)
T

Fluency
2
R
Sig Δ
2
(p)
(Adj R )
.024
.523
(-.008)

<.001

.217
(.173)

.089

.187
(.141)

.053

.058
(.006)

.539
(.491)

.063

.227
(.146)

.882

.228
(.148)

.333

.154
(.065)

.053

.249

.559
(.501)

.158

.252
(.154)

.252

.235
(.135)

.680

.198
(.093)

.104

<.001

.593*
(.528)

.037

.270
(.154)

.372

.247
(.128)

.532

.212
(.087)

.502

.621*
(.545)

.025

.611
(.533)

.296

.274
(.127)

.924

.276
(.129)

.375

.261
(.111)

.162

.671*
(.584)

.030

.658*
(.566)

.047

.336
(.158)

.153

.421**
(.267)

.002

.263
(.066)

.996

T

.202

T

T

.764
.743
.500
.533
.471
.074
.114
.166
.420
.075
(.633)
(.600)
(.221)
(.273)
(.177)
T
Note. ***p<.001, **p<.01, *p<.05, p<.1
1. Demographics: Age, education, female
2. Crystallized: Wide Range Achievement Test-4 Reading, Addition
3. Speed/Attention: Ruff 2&7 Accuracy, Coding, Trails A, D-KEFS Color Word Interference Word Reading
4. Fluency: Controlled Oral Word Association Test (FAS), Animal Fluency
5. Working Memory: Reading Span, Letter-Number Sequencing
6. Memory: Logical Memory II, Brief Visual Memory Test II, Memory for Intentions Screening Test Summary Score
7. Executive: Trail Making Test B minus A, D-KEFS Color Word Interference: Color-Word Interferences subtest minus Word Reading subtest,
Word Series, D-KEFS Tower Achievement
8. Self-report measures: Geriatric Depression Scale, State-Trait Anxiety Inventory(State and Trait), Personality in Intellectual Aging Contexts
(Internal Control, Powerful Others, Chance, Anxiety, Achievement Motivation, Attitude about Aging subscales), NEO-Five Factor Inventory
(Openness, Agreeableness, Extraversion, Conscientiousness, Neuroticism)
8. Self-Report
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Table 4-15. Individual predictor effects in the final hierarchical model
Beta

Accuracy
t

1. Demographics
Age
Education
Female

-.180
.055
.212*

-1.671
.624
2.555

.100
.535
.013

.146
.031
.021

2. Crystallized
WRAT Reading
Addition

-.016
-.080

-.168
-.761

.867
.449

3. Speed/ Attention
Ruff 2&7 Accuracy
Word Reading
Trails A
Coding

-.041
-.096
-.231*
-.202

-.469
-1.000
-2.528
-1.506

4. Fluency
COWA: FAS
Animal Fluency

.090
.049

5. Working Memory
Letter-Number Seq.
Reading Span

Beta

Time
t

Monitoring
t

Beta

Fluency
t

.779
.909
.979

-.070
T
.242
-.004

-.434
1.848
-.034

.666
.069
.973

-.116
-.306

.908
.761

.015
-.012

.103
-.077

.919
.939

-.140
.070
.094
.074

-1.131
.518
.733
.390

.262
.606
.466
.698

-.019
-.144
-.212
-.402*

-.141
-1.008
-1.546
-2.005

.888
.317
.127
.049

.149
.430

.069
.122

.506
.776

.614
.441

.163
.125

1.119
.748

.267
.457

1.033
-.633

.305
.529

-.031
-.119

-.203
-.732

.840
.467

.067
.034

.411
.198

.683
.844

.029
-.026
-.153

.183
-.186
-1.031

.855
.853
.307

-.066
.113
-.011

-.436
.828
-.075

.665
.411
.941

-.048
T
.251
.213

-.300
1.735
1.398

.765
.088
.167

-.008
T
-.247
.018
-.255

-.061
-1.920
.113
-1.629

.952
.060
.910
.108

.084
-.132
T
-.270
.368*

.681
-1.062
-1.771
2.437

.498
.292
.082
.018

.003
-.092
-.060
.032

.024
-.698
-.372
.201

.981
.488
.711
.841

Beta

1.296
.334
.245

.200
.739
.808

.158
.042
.187

1.006
.330
1.547

.318
.742
.127

-.043
-.014
-.003

-.282
-.115
-.027

-.016
T
-.207

-.161
-1.886

.873
.064

-.094
T
-.287

-.665
-1.872

.509
.066

-.016
-.045

.640
.321
.014
.137

.057
.010
.070
-.026

.625
.101
.734
-.187

.534
.920
.466
.852

.102
-.053
-.043
.074

.801
-.384
-.327
.380

.426
.702
.745
.705

.927
.437

.358
.664

.175
-.168

1.733
-1.439

.088
.155

.206
-.129

1.460
-.795

.029
.250*

.261
2.170

.795
.034

.070
-.151

.617
-1.260

.540
.212

.164
-.106

6. Memory
Logical Memory II
BVMT II
MIST

-.101
.043
.051

-.944
.450
.503

.349
.654
.617

.185
-.085
-.073

1.660
-.840
-.687

.102
.404
.495

7. Executive
Tower Achieve.
CWI-Word
Trails B-A
Word Series

.174
-.109
-.310**
.112

1.983
-1.231
-2.864
1.040

.052
.223
.006
.302

-.069
-.042
.153
T
-.197

-.750
-.451
1.354
-1.760

.456
.654
.181
.083

T
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p

Decision Efficiency
Beta
t
p

p

T

p

p

Table 4-15. Continued.
Beta
8. Self-Report
GDS
STAI: State
STAI: Trait
PIC: Internal
PIC: Chance
PIC: Power. Others
PIC: Achieve. Mot.
PIC: Anxiety
PIC: Attitude
Neuroticism
Extraversion
Openness
Agreeableness
Conscientiousness

Accuracy
t

-.126
.089
.074
-.045
.029
-.258*
.053
.196
.065
-.169
-.305**
.076
.081
-.049

-1.147
.973
.738
-.438
.299
-2.471
.652
1.908
.602
-1.392
-3.153
.861
.998
-.526

p

Beta

.256
.334
.463
.663
.766
.016
.517
.061
.550
.169
.003
.393
.322
.601

.009
.232*
-.030
-.022
.002
.042
.138
.028
.013
-.181
.147
-.069
.042
-.253*

Time
t
.079
2.425
-.291
-.203
.021
.387
1.623
.266
.115
-1.431
1.452
-.750
.493
-2.587

p
.937
.018
.772
.839
.983
.700
.110
.791
.908
.158
.152
.456
.624
.012

Self-Monitoring
Beta
t
p
-.016
.207
.045
-.016
-.116
-.009
.143
.125
.110
-.211
-.164
-.003
T
.202
-.219

.919
.125
.760
.917
.411
.952
.233
.407
.490
.236
.250
.981
.092
.113

Beta

Fluency
t

p

.071
.459 .648
.086
.527 .600
-.158
-1.227 .224
.306*
2.232 .029
.216
1.537 .129
.000
-.002 .999
-.064
-.439 .662 -.139
-.897 .373
-.139
-1.031 .306
.068
.473 .638
-.039
-.265 .792
.047
.297 .767
-.064
-.562 .576
.192
1.578 .120
.039
.270 .788
.379*
2.464 .017
-.086
-.563 .575
.054
.334 .739
T
-.028
-.161 .872 -.345
-1.899 .062
T
-.134
-.981 .331
.273
1.882 .065
-.038
-.304 .762
.071
.536 .594
.156
1.368 .176
.023
.187 .852
.202
1.528 .132 -.154
-1.099 .276
Note. ***p<.001, **p<.01, *p<.05, Tp<.1. Beta represents the standardized regression weight. WRAT Reading= Wide Range Achievement
Test-4 Reading subtest; Word Reading=DKEFS Color-World Interference Word Reading subtest; COWA: FAS=Controlled Oral Word Association
Test, phonemic fluency; Letter-Number Seq.=Letter-Number Sequencing; BVMT=Brief Visual Memory Test; MIST=Memory for Intentions
Screening Test; Tower Achieve.=D-KEFS Tower Test Achievement score; CWI-Word=D-KEFS Color-Word Interference Test Color-Word
Interference subtest minus Word Reading subtest; Trails B-A=Trail Making Test Part B minus Part A; GDS=Geriatric Depression Scale;
STAI=State-Trait Anxiety Inventory; PIC=Personality in Intellectual Aging Contexts Inventory; PIC: Power. Others=PIC Powerful Others subscale;
PIC:PIC Achieve. Mot.=PIC Achievement Motivation subscale.
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-.102
1.554
.307
-.104
-.828
-.061
1.205
.836
.694
-1.197
-1.162
-.024
1.711
-1.606

Decision Efficiency
Beta
t
p

Tower:
Achieve.

CWI-Word

Trails B-A

Word Series

MIST

BVMT II

Logical
Memory II

Reading
Span

LetterNumber
Sequencing

Animal
Fluency

COWA:
FAS

Ruff 2&7
Accuracy

Word
Reading

Trails A

Coding

Addition

WRAT-4

Table 4-16. Bivariate correlations among neuropsychological measures

WRAT-4
1.000
**
Addition
.341
1.000
**
**
Coding
.309
.609
1.000
**
**
Trails A
-.147
-.325
-.600
1.000
**
**
**
Word Reading
-.275
-.404
-.381
.197
1.000
Ruff 2&7 Accuracy
-.029
.195
.156
-.103
-.002
1.000
*
**
**
**
*
COWA: FAS
.226
.335
.346
-.197
-.413
.240
1.000
*
**
**
**
**
**
**
Animal Fluency
.215
.289
.523
-.359
-.295
.289
.405
1.000
Letter-Number
**
**
**
*
**
**
**
**
.281
.396
.431
-.201
-.305
.282
.323
.394
1.000
Sequencing
**
**
**
*
**
**
**
**
Reading Span
.378
.335
.485
-.243
-.090
.356
.291
.464
.505
1.000
**
*
**
*
**
**
**
**
Logical Memory II
.265
.197
.342
-.214
-.025
.342
.113
.534
.395
.716
1.000
**
**
**
**
**
**
**
**
**
BVMT II
.308
.349
.405
-.350
-.142
.261
.166
.458
.381
.585
.585
1.000
**
**
*
**
**
**
**
**
**
MIST
.314
.198
.438
-.247
-.195
.378
.177
.384
.455
.550
.547
.429
1.000
**
**
**
**
**
**
**
**
**
**
**
**
Word Series
.325
.429
.562
-.313
-.343
.375
.165
.390
.557
.544
.474
.411
.509
1.000
**
**
**
**
**
*
**
**
**
**
**
**
**
Trails B-A
-.139
-.458
-.566
.439
.321
-.305
-.204
-.428
-.395
-.470
-.335
-.421
-.336
-.547
1.000
**
**
**
**
**
*
**
**
**
**
**
**
**
**
CWI-Word
-.303
-.365
-.365
.177
.283
-.352
-.245
-.293
-.341
-.455
-.296
-.445
-.403
-.454
.394
1.000
**
**
**
**
**
**
**
**
**
**
*
*
Tower: Achieve.
.292
.285
.261
-.114
-.103
.276
.085
.177
.351
.295
.385
.448
.337
.297
-.233
-.222
1.000
Note. **p<.01; *p<.05.WRAT-4= Wide Range Achievement Test-4 Reading subtest; Word Reading=DKEFS Color-World Interference Word Reading subtest; COWA: FAS=Controlled Oral Word Association Test, phonemic fluency; BVMT=Brief
Visual Memory Test; MIST=Memory for Intentions Screening Test; Trails B-A=Trail Making Test Part B minus Part A; CWI-Word=D-KEFS Color-Word Interference Test Color-Word Interference subtest minus Word Reading subtest; Tower
Achieve.=D-KEFS Tower Test Achievement score.
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Table 4-17. Neuropsychological variables factor pattern
Word Reading
Animal Fluency
Coding
COWA:FAS
Trails A

Speed
-.733
.631
.588
.575
-.516

Memory
.265
.552
.063
-.062
-.109

Executive
.058
-.205
.278
-.034
-.156

Crystallized
-.276
-.119
.020
.071
.200

Logical Memory II
Reading Span
BVMT II
MIST

-.182
-.014
-.090
-.001

.841
.601
.500
.406

.054
.239
.213
.280

.111
.123
.210
.168

Trails B-A
Ruff 2&7 Accuracy
Word Series
CWI-Word Reading
Addition
Letter-Number Sequencing

-.295
-.111
.133
-.064
.402
.139

-.021
.107
.115
-.091
-.224
.150

-.662
.652
.594
-.509
.418
.378

.193
-.293
.066
-.068
.161
.167

WRAT Reading
.205
.210
-.322
.807
Tower Achievement
-.202
.180
.264
.334
Note. Loadings are standardized regression coefficients. Word Reading=DKEFS Color-World
Interference Word Reading subtest; COWA: FAS=Controlled Oral Word Association Test,
phonemic fluency; BVMT=Brief Visual Memory Test; MIST=Memory for Intentions Screening
Test; Trails B-A=Trail Making Test Part B minus Part A; CWI-Word Reading=D-KEFS ColorWord Interference Test Color-Word Interference subtest minus Word Reading subtest; WRAT
Reading= Wide Range Achievement Test-4 Reading subtest.

Table 4-18. Neuropsychological factor correlation matrix
Factor
Speed
Memory
Executive
Crystallized

Speed
1.000
.419
.540
.282

Memory

Executive

Crystallized

1.000
.540
.199

1.000
.483

.
1.000
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Table 4-19. Self-report variables factor solution
Positive
Attitude
.007
.181
.144
-.350

Anxiety
STAI: State
STAI: Trait
Neuroticism
PIC: Powerful Others

.847
.723
.523
.377

Controlled/
Conscientious
.176
.004
-.433
-.240

Depressed
Mood
-.037
.137
.081
-.100

Openness
PIC: Anxiety
PIC: Achievement Motivation
PIC: Attitude about Aging
PIC: Chance

-.003
.335
.381
-.066
-.132

.732
-.654
.485
.419
-.391

-.336
.116
.162
.197
-.282

-.066
-.059
.018
-.203
.205

Conscientiousness
Agreeableness
PIC: Internal

.024
.085
-.015

-.187
-.056
.390

.782
.579
.439

-.112
.160
.100

GDS
-.006
-.059
.133
.959
Extraversion
-.091
.006
-.039
-.513
Note. STAI=State-Trait Anxiety Inventory; PIC=Personality in Intellectual Aging Contexts
Inventory; GDS=Geriatric Depression Scale.

Table 4-20. Self-report factor correlation matrix
Factor
Anxiety
Positive Attitude
Controlled/Conscientious
Depressed Mood

Anxiety
1.000
-.567
-.623
.575

Positive
Attitude
1.000
.620
-.512
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Controlled/
Conscientious

1.000
-.565

Depressed
Mood

1.000

Table 4-21. Hierarchical regression of factor scores
Accuracy
Beta
Demographics
Age
Education
Gender
2

2

R (Adj. R )

-.451***
.117
.126

p

Beta

p

<.001
.226
.195

.568***
-.058
.079

<.001
.506
.372

.203 (.177)***

Demographics plus NP factors
Age
-.090
.287
Education
.108
.176
Gender
.133
.065
Crystallized
.062
.506
Speed
.147
.108
Memory
.244*
.014
Executive
.405**
.001
2

2

R (Adj. R )

SelfMonitoring
Beta
p

Time

.602 (.571)***

.340 (.319)***

.320***
-.038
.057
-.076
-.196*
-.055
-.330***

<.001
.636
.437
.420
.036
.579
.007

.591 (.558)***

2

2

.610 (.559)

.001
.756
.058

.603 (.551)

-.365***
.040
.005

<.001
.692
.957

.173 (.146)**

.132 (.103)**

.256*
.012
.197
-.133
.001
-.071
-.088

-.167
.086
.038
-.052
.035
.002
.487**

.032
.911
.052
.306
.994
.604
.594

.221 (.159)

Demographics plus NP factors and SR factors
Age
-.080
.355
.327*** <.001
Education
.080
.350
-.010
.905
T
Gender
.128
.092
.053
.486
Crystallized
.032
.742
-.069
.485
Speed
.140
.144
-.201*
.038
Memory
.242*
.018
-.062
.538
Executive
.386**
.003
-.274*
.033
Anxiety
.012
.916
.124
.296
Positive
.096
.421
.037
.756
Attitude
Controlled/
.063
.600
-.082
.501
Conscientious
Depressed
.079
.456
-.093
.386
R (Adj. R )

.346***
-.030
.189

Decision
Efficiency
Beta
p

.130
.409
.687
.667
.766
.987
.002

.322 (.268)***

Fluency
Beta

p

-.102
.133
.047

.333
.214
.663

.024 (-.008)

.112
.122
.034
-.004
.161
T
.263
.006

.118 (.047)

T

.291*
-.011
.157
-.162
.009
-.070
-.061
.256

.017
.927
.134
.236
.946
.616
.726
.117

-.162
.011
-.002
-.050
.093
.044
.394*
-.081

.137
.918
.986
.685
.436
.728
.014
.580

.137
.165
-.011
.041
.197
.274
.083
T
.320

.279
.185
.923
.777
.158
.064
.650
.065

.147

.369

-.129

.383

-.086

.618

.136

.415

.326*

.033

.063

.721

.065

.655

.301*

.025

-.120

.436

.390 (.310)

T

.168 (.059)

.254 (.157)

Note. ***p<.001, **p<.01, *p<.05, Tp<.1 Beta represents the standardized regression weight.
Adj. R2=Adjusted R2; NP=neuropsychological; SR=self-report.
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.371
.303
.750
.977
.235
.074
.973

Table 4-22. Descriptives of participant-rated familiarity, relevance, difficulty, and frequency by task
Task

Pill Reminder
Bill Pay
Meal Planning
Errand Planning
Bank Selection
Doctor Selection

Familiarity
Mean
Median,
(SD)
Range
6.38
8,
(3.69)
0-10
7.13
8,
(3.19)
0-10
5.35
5,
(3.68)
0-10
5.18
6,
(3.76)
0-10
4.86
5,
(3.65)
0-10
5.74
7,
(3.51)
0-10

Relevance
Mean
Median,
(SD)
Range
5.97
8,
(4.16)
0-10
7.14
9,
(3.44)
0-10
5.35
6,
(3.68)
0-10
5.92
7,
(3.53)
0-10
5.09
5,
(3.84)
0-10
5.94
7
(3.39)
0-10

Frequency
Mean
Median,
(SD)
Range
40.25
52,
(71.10)
0-365
24.78
20,
(33.26)
0-300
200.30
260,
(166.90)
0-365
212.00
208,
(152.23)
0-365
15.63
0,
(49.73)
0-365
5.49
1,
(18.246)
0-156

Pre-task Difficulty
Mean
Median,
(SD)
Range
3.34
3,
(3.00)
0-10
3.53
3,
(2.85)
0-10
3.56
3,
(2.55)
0-10
3.67
3,
(2.63)
0-10
4.15
5,
(2.48)
0-10
3.05
3,
(2.36)
0-10

Post-task Difficulty
Mean
Median,
(SD)
Range
2.82
2,
(2.45)
0-10
2.53
2,
(2.30)
0-9
3.72
2,
(3.11)
0-10
3.91
4,
(3.11)
0-10
2.10
1,
(2.36)
0-9
1.19
0,
(1.77)
0-7

Note. For Difficulty ratings, higher scores mean more difficulty on the task. All scales ranged from 0-10, except frequency, which was
the number of days per year (max=365).
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Table 4-23. Multilevel modelling estimates
Accuracy
Estimate (s.e.)
t
Level 2 (Between person)
Intercept
-.150 (.205)
-.731
T
Pre-difficulty
-.047 (.025)
-1.911
Familiarity
-.005 (.030)
-.177
Relevance
.014 (.030)
.466
Frequency
.003 (.001)**
2.751

.467
.059
.860
.642
.007

-.809 (.312)
.180 (.038)***
-.025 (.046)
.066 (.045)
-.001 (.016)

-2.590
4.761
-.541
1.460
-.766

.011
<.001
.589
.147
.446

-.429 (.292)
.079 (.035)*
-.051 (.043)
T
.072 (.042)
.000 (.001)

-1.470
2.231
-1.208
1.687
.206

.145
.028
.230
.095
.837

Level 1 (Within person)
Pre-difficulty
.020 (.013)
Familiarity
.028 (.010)**
Relevance
-.007 (.009)
Frequency
-.000 (.000)

.130
.008
.452
.608

.013 (.016)
-.006 (.012)
-.012 (.011)
.000 (.000)

.824
-.518
-1.128
1.596

.411
.605
.260
.112

-.000 (.020)
-.005 (.015)
-.009 (.014)
.000 (.000)

-.020
-.361
-.639
1.307

.984
.718
.523
.193

1.512
2.675
-.753
-.513

Time
p

Estimate (s.e.)

Note. ***p<.001; **p<.01; *p<.05; Tp<.1. S.e.=standard error.
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t

p

Self-Monitoring
Estimate (s.e)
t

p

Table 4-24. Correlations between difficulty ratings and CEDAR task scores
Accuracy
Time
Self-monitoring
Decision Efficiency
Fluency

Correlation with
pre-task difficulty
.345
.506
.345
-.349
-.143

Correlations with
post-task difficulty
.467
.607
.388
-.294
-.077

Hotelling’s t

Steigler’s Z

-1.73
-1.61
-.59
-.74
-.84

-1.70
-1.58
-.59
-.73
-.83

Note. The two tailed critical value for Z is 1.96 for p<.05. The correlation between preand post-task difficulty is r=.685. DF=99.
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Figure 4-1. Histograms of raw CEDAR task subscales.
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Figure 4-2. Preliminary CFA model.
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Figure 4-3. Final CFA model.
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Age

Accuracy

Time

-.454**

.583**

SelfMonitoring
.327**

Decision
Efficiency
-.398**

-.010

.088

.167

-.077

-.029

Education

.125

-.053

Gender

.018

.160

.217*

Vision

.210*

-.358**

-.266**

.201*

Fluency
-.120

.184

Figure 4-4. Heat map of correlations between demographic variables and the everyday
task factor scores. **p<.01; *p<.05. Red = correlation of .5 or higher; Orange
= correlation of .4 to .5; Yellow = correlation of .3 to .4; Green = correlation of
.2 to .3; Light Blue = correlation of .1 to .2; Dark Blue = correlation of 0 to .1.
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Age
Education
Gender
Vision
WRAT Reading
Addition
Ruff 2&7 Accuracy
Word Reading
Trails A
Coding
COWA: FAS
Animal Fluency
Letter-Number Seq.
Reading Span
Tower Achievement
CWI-Word Reading
Trails B-A
Word Series
MIST
Logical Memory II
BVMT II
GDS
STAI: State
STAI: Trait
PIC: Internal
PIC: Chance
PIC: Powerful Others
PIC: Achievement
PIC Anxiety
PIC: Attitude
Neuroticism
Extraversion
Openness
Agreeableness
Conscientiousness
Functional Difficulty
EPT

Task
General
.293**
-.035
.019
-.169
-.101
-.151
-.332**
.091
.241*
-.296**
-.189
-.316**
-.431**
-.375**
-.380**
.162
.324**
-.349**
-.331**
-.337**
-.278**
.086
.096
-.005
-.137
.059
.294**
-.005
.097
-.203*
.142
-.032
-.030
-.022
-.070
.269**
-.360**

Task
Specific
.355**
-.086
.054
-.042
-.281**
-.249*
-.355**
.209*
.340**
-.351**
-.197*
-.458**
-.513**
-.578**
-.347**
.399**
.476**
-.547**
-.525**
-.516**
-.495**
.225*
.196
.109
-.292**
.336**
.352**
-.105
.290**
-.368**
.273**
.017
-.053
-.125
-.122
.465**
-.559**

Omission
.324**
-.039
.102
-.121
-.117
-.129
-.394**
.095
.242*
-.235*
-.141
-.369**
-.486**
-.386**
-.306**
.235*
.335**
-.383**
-.354**
-.408**
-.323**
.140
.068
-.034
-.134
.162
.308**
-.028
.171
-.222*
.167
-.014
.075
-.064
-.019
.264**
-.349**

Commission
.331**
-.083
-.031
-.085
-.286**
-.291**
-.299**
.220*
.356**
-.429**
-.256*
-.424**
-.469**
-.596**
-.428**
.348**
.484**
-.539**
-.531**
-.465**
-.474**
.188
.236*
.151
-.316**
.262**
.347**
-.091
.240*
-.372**
.262**
.004
-.164
-.097
-.179
.497**
-.598**

Critical
.299**
-.080
-.048
-.100
-.227*
-.211*
-.273**
.208*
.332**
-.363**
-.264**
-.373**
-.484**
-.534**
-.380**
.310**
.442**
-.487**
-.470**
-.414**
-.411**
.138
.222*
.109
-.233*
.207*
.309**
-.074
.156
-.280**
.208*
.005
-.077
-.086
-.134
.413**
-.544**

NonCritical
.379**
-.041
.128
-.118
-.178
-.213*
-.443**
.111
.283**
-.313**
-.141
-.438**
-.505**
-.477**
-.374**
.291**
.405**
-.470**
-.445**
-.481**
-.408**
.205*
.099
.018
-.238*
.233*
.365**
-.053
.271**
-.331**
.242*
-.020
-.013
-.082
-.083
.370**
-.435**

Figure 4-5. Correlation of error-types with demographics, neuropsychological, selfreport, and functional measures. **p<.01; *p<.05. Red = correlation of .5 to .6;
Orange = correlation of .4 to .5; Yellow = correlation of .3 to .4; Green =
correlation of .2 to .3; Light Blue = correlation of .1 to .2; Dark Blue =
correlation of 0 to .1. WRAT Reading= Wide Range Achievement Test-4
Reading; Word Reading=DKEFS Color-World Interference Word Reading
subtest; COWA: FAS=Controlled Oral Word Association Test, phonemic
fluency; Letter-Number Seq.= Letter-Number Sequencing; CWI-Word
Reading=D-KEFS Color-Word Interference Test Color-Word Interference
subtest minus Word Reading subtest; Trails B-A=Trail Making Test Part B
minus Part A; MIST=Memory for Intentions Screening Test; BVMT=Brief
Visual Memory Test; GDS=Geriatric Depression Scale; STAI=State-Trait
Anxiety Inventory; PIC=Personality in Intellectual Aging Contexts Inventory;
EPT=Everyday Problems Test.
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Variable
Literacy
Numerosity
Gen. Cog.
Memory
ProMem
WM
Reasoning
Planning
Switching
Inhibition
Fluency
PS/Attention

Emotional

Personality

Accuracy

Time

WRAT-4 Reading
Addition
MoCA
Logical Memory II
BVMT II
MIST
Letter-Number Seq.
Reading Span
Word Series
Tower Achievement
Trails B-A
CWI-Word
COWA (FAS)
Animals
Coding
Ruff 2&7 Accuracy
Trails A
Word Reading

.350**
.408**
.684**
.536**
.583**
.589**
.573**
.678**
.623**
.447**
-.523**
-.453**
.345**
.572**
.545**
.357**
**
-.359
**
-.280

-.325**
-.470**
-.440**
-.413**
-.496**
-474**
-.503**
-.540**
-.626**
-.307**
.581**
.383**
-.125
-.540**
-.608**
-.194
**
.311
**
.295

GDS
STAI-State
STAI-Trait
PIC-Internal
PIC-Chance
PIC-Powerful
PIC- Anxiety
PIC-Achieve
PIC-Attitude
Neuroticism
Extraversion
Openness
Agreeableness
Conscientiousness

-.358**
-.220*
-.137
.418**
-.373**
-.511**
-.381**
.137
.453**
-.378**
.043
.254*
.122
.239*

.248*
.351**
.156
-.381**
.332**
.402**
.431**
.097
-.488**
.296**
-.155
-.146
.001
-.398**

SelfMonitoring
-.212*
-.235*
-.097
-.206*
-.187
-.222*
-.215*
-.246*
-.342**
-.097
.311**
.069
.102
-.196*
.233*
-.010
.113
.109

Decision
Efficiency
.185
.322**
.385**
.360**
.428**
.357**
.377**
.385**
.558**
.331**
-.474**
-.363**
.164
.411**
.453**
.214*
*
-.207
-.156

.093
.268**
.095
-.140
.082
.179
.267**
.221*
-.222*
.149
-.211*
-.035
.168
-.223*

-.193
-.241*
-.092
.290**
-.304**
-.314**
-.309**
-.021
.304**
-.340**
.000
.036
.222*
.289**

Fluency
.153
.187
.367**
.246*
.341**
.189
.224*
.250*
.171
.238*
-.126
-.154
.302**
.320**
.166
.192
-.124
-.169
-.170
.148
.082
.070
-.131
-.100
-.013
.172
.035
-.129
.109
.199*
.012
-.061

Figure 4-6. CEDAR task subscale and neuropsychological and self-report correlations.
**p<.01; *p<.05. Dark Red = correlation of .6 or higher; Red = correlation of .5 to .6; Orange =
correlation of .4 to .5; Yellow = correlation of .3 to .4; Green = correlation of .2 to .3; Light
Blue = correlation of .1 to .2; Dark Blue = correlation of 0 to .1. Gen. Cog.=General Cognition;
ProMem=Prospective Memory; WM=Working Memory; PS=Processing Speed; WRAT
Reading= Wide Range Achievement Test-4 Reading; MoCA=Montreal Cognitive
Assessment; BVMT=Brief Visual Memory Test; MIST=Memory for Intentions Screening Test;
Letter-Number Seq.= Letter-Number Sequencing; Trails B-A=Trail Making Test Part B minus
Part A; CWI-Word=D-KEFS Color-Word Interference Test Color-Word Interference subtest
minus Word Reading subtest; COWA: FAS=Controlled Oral Word Association Test,
phonemic fluency; Word Reading=DKEFS Color-World Interference Word Reading subtest;
GDS=Geriatric Depression Scale; STAI=State-Trait Anxiety Inventory; PIC=Personality in
Intellectual Aging Contexts Inventory
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Figure 4-7. Functional Difficulty and EPT communality analyses. Proportions represent variance explained by each
category of predictor.
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Figure 4-8. Unique and Shared Variance among demographic, neuropsychological, and self-report factor predictors of
CEDAR subscales. Proportions represent variance explained by each category of predictor.
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CHAPTER 5
DISCUSSION
Key findings
Key findings of the current investigation are described below.
Wide individual differences in everyday task performance. We created a
performance-based measure of older adults’ cognitive performance on IADL tasks. In
contrast to self-report measures, which often show ceiling effects in the normal range,
even in our sample of primarily healthy, highly educated elders, we were able to get
widely distributed individual differences. For example, for the 101 participants, there
were 72 different Accuracy total scores.
Multiple dimensions of everyday task performance. We identified five related
dimensions of everyday task performance: Accuracy, Speed, Self-Monitoring, Decision
Efficiency, and Fluency.
Error rates were high. Only two participants (out of 101) had perfect Accuracy
scores and only six participants did not make any errors on the Pill Reminder and Bill
Pays tasks. On those two tasks alone, over half of the sample (55.4%) made over five
mistakes. When looking at the raw numbers of how many people made errors, it is
striking that 43 people incorrectly placed medications in the pill box and 9 people failed
to load a medication that should be taken. Similarly for the Bill Pay task, 12 people
incorrectly filled out the check and 7 people did not pay a bill that should have paid.
The real world consequences of these, specific errors are clear: medication errors and
utilities turned off.
Traditional neuropsychological and mood/self-report measures accounted
for between 50% (Fluency, Self-Monitoring) and 70% (Accuracy, Time) of the
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variance in CEDAR task performance. Executive functioning and working memory
measures were the strongest predictors of Accuracy and, to a lesser extent, Time and
Decision Efficiency. This pattern of findings replicates evidence about the primacy of
executive functioning to these types of everyday cognition measures (e.g., Czaja et al.,
2013; Tucker-Drob, 2011; Yam et al., 2014).
In addition to the more traditional Accuracy and Time scores, we also
identified more unique aspects of performance that other measures do not
capture. These included the Self-Monitoring, Decision Efficiency, Fluency (divergent
production/creativity) subscales, as well as the specific types of errors. These
dimensions of problem solving were reliable, but less related to neuropsychological
performance than Accuracy and Time. These dimensions may, in time, end up
contributing “value added” by administering the CEDAR battery as an adjunct to
traditional neuropsychological assessment.
Non-cognitive predictors were also salient. Self-Monitoring, though generally
negatively related to neuropsychological performance, was positively related to
achievement motivation in the stepwise regressions. Thus, the checking behaviors that
comprise this factor may be more complicated in that high Self-Monitoring (checking)
may be capturing participants’ compensatory checking behaviors in an attempt to offset
their declining cognition, or individual differences in motivation to perform well.
In the final model of the analyses with the factor cognitive and self-report
measures, Decision Efficiency was the only subscale predicted by the non-cognitive
factors. Both the controlled/conscientious factor and the depressed mood factor
positively predicted Decision Efficiency. The controlled/conscientious factor is relevant
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given that an efficient approach requires a thoughtful and precise determination of the
best way to solve the problem. The positive relationship between depressed mood and
decision efficiency must be interpreted in the context of a non-depressed sample (86%
had a GDS-short form score < 3). In this context, higher depression scores may have
been associated with slowing down and taking a more analytic approach to these tasks.
Novel/idiosyncratic features of the tasks led to the highest error rates. The
high number of task-specific errors (which are errors that emerge as a response to task
demands that may not be present in the everyday world, like marking “as needed”
medications with a post-it note) suggested that participants were more likely to
experience failures when tasks diverged from participants’ own routine daily experience.
While one might dismiss these errors as “artificial”, an alternative interpretation is that
they reflect the effect of novelty/unusualness/deviation from routine – in other words,
they are heuristic errors. In the everyday world, deviation from routine occurs all the
time: a physician makes changes to the medication regimen; a new appliance or vehicle
or home requires adaption to new interfaces and stimuli.
Validity: CEDAR is strongly associated with self-reported functioning. The
self-report Functional Difficulty composite and a pencil-and-paper measure of everyday
cognition (EPT) were used to validate the CEDAR tasks. With regard to self-reported
the Functional Difficulty composite, Accuracy, Time, and Decision Efficiency subscales
showed similarly strong correlations to self-reported functional measures as previously
studied measures of everyday cognition (e.g., EPT, Observed Tasks of Daily Living;
Allaire & Marsiske, 2002; Marsiske & Margrett, 2006; Schmitter-Edgecombe, Parsey, &
Cook, 2011). The CEDAR Time scale was more associated with self-reported
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functioning than the EPT, possibly suggesting that Time captures motor skills,
physiology, and physical movement limitations in addition to cognition. These physical
aspects of Time are likely more related to the IADLs that have a heavier physical
component (e.g., housekeeping, shopping, laundry, etc.).
Validity: CEDAR is strongly associated with another performance-based
measure of everyday cognition (Everyday Problems Test). While this finding
supports the idea of convergent validity, it is likely that there is also shared method
variance (i.e., a convergent production task using everyday stimuli) between EPT and
CEDAR Accuracy.
Perceived task difficulty and familiarity predicted subsequent task
performance. Participants were asked to rate their expected difficulty, familiarity,
relevance, and frequency after reading task instructions, but prior to each of the CEDAR
everyday tasks. Participants who, on average, had the expectation of greater difficulty
also demonstrated poorer Accuracy, took longer to complete the tasks (Time), and rechecked the stimuli and instructions more frequently (Self-Monitoring). In addition,
familiarity on specific tasks was important for predicting Accuracy on those tasks. Thus,
there is some veridicality to older adults’ perceptions regarding the novelty and degree
of challenge of upcoming tasks. There may also be two future training-related
opportunities that emerge from this awareness. First, it may be possible to use this to
help elders recognize whether pre-conceptions might promote task avoidance, which in
turn leads to performance degradation through lack of practice. Second, it may be also
possible to use this awareness of difficulty to help older adults invoke extra levels of
cognitive control and monitoring, so that they use extra care with challenging tasks; in
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other words, to use perceived difficulty to promote higher levels of task engagement
rather than task avoidance.
Theoretical and Conceptual Considerations
The literature review introduced a number of conceptual and empirical
background ideas that informed the study specific aims. This next section briefly
considers how findings from this study might help to advance the literature and our
understanding of everyday cognitive functioning in older adults.
Cognition predicts CEDAR performance, especially executive functioning.
Previous research described everyday cognition as an integration of a number of more
basic underlying cognitive processes (Allaire & Marsiske, 1999, 2002; Berry & Irvine,
1986; Marsiske & Willis, 1998; Willis & Marsiske, 1991; Willis & Schaie, 1986, 1993).
The CEDAR task subscales, particularly Accuracy and Time, are in-line with previous
everyday cognition studies given the strong correlations between not only executive
functioning (likely most proximal to everyday cognition due to it also requiring a number
of more basic processes), but also memory, working memory, and processing speed.
The strength of the CEDAR tasks relationship with executive functioning was
driven by several measures that capture slightly different aspects of executive
functioning including: reasoning (Word Series), switching (Trails B-A), planning (Tower
test), working memory (Reading Span, Letter-Number sequencing), and, to a lesser
degree, inhibition (Color-Word Interference). The reason for the strong relationship
between executive functioning and the CEDAR tasks is clearer when the steps to
completing the CEDAR tasks are examined. These tasks required participants to keep
specific instructions and rules in mind (working memory), switch back and forth between
the task instructions and stimuli (switching), identify the important information
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(reasoning, inhibition), determine how the problem is best solved (reasoning) ,and plan
their steps to achieve the task goals (planning).
Consistently, the CEDAR Accuracy subscale was most strongly related to
conventional neuropsychological measures. One might speculate that this is because
Accuracy represented the most “conventional” way of scoring an everyday cognition
measure, as well as many of the neuropsychological measures. The Accuracy scale
may, therefore, share both method variance, and a shared task demand of convergent
production (“one right answer”), with neuropsychological measures. This may, in turn,
partially account for the stronger associations.
Previous work with everyday cognition has shown that both “fluid” and
“crystallized” intelligence are important for predicting performance on these tasks (e.g.,
Willis, 1996b). While the CEDAR study included two relatively crystallized intelligence
measures (i.e., achievement and language-based measures), the neuropsychological
battery was heavy with “fluid” measures (attention/processing speed, working memory,
executive functioning). This was done, in part, with an eye toward future research
because the “fluid” measures represent the aspects of cognition that have the greatest
potential to be modified in older adults (i.e., through strategy instruction).
As mentioned above, working memory and measures of executive function were
largely the most important predictors of Accuracy and Time. This is not surprising given
these measures are complex and, similar to the CEDAR tasks, require the integration of
multiple cognitive processes. The two measures most associated with Accuracy were
also the two measures most associated with Commission errors (Reading Span and
Word Series). It was hypothesized that there would be a greater number of
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Commission errors than Omission errors based on previous research (Giovannetti et al.,
2008b). While this hypothesis was only supported at the trend-level (p=.058), this
larger number of commission errors may still reflect the similar relationship that
Accuracy and Commission errors showed with Reading Span/Word Series.
Due to the nature of the Bill Pay task, the number of Omission errors may be
inflated due to the high number of task-specific errors related to forgetting post-it notes
(an artificial but nonetheless novel task component). While Omission errors have been
previously related to memory performance (Giovannetti et al., 2008a), it is possible that
these Omission errors were especially due to working memory limitations (e.g., keeping
track of the many steps) and self-monitoring (e.g., failing to re-read the instructions)
rather than a frank episodic memory failure. This is supported by bivariate correlations
showing that Letter-Number Sequencing was the neuropsychological variable with the
strongest association with Omission errors (r=-.486; though Logical Memory II was the
next strongest association at r=-.408).
Taken together, working memory appears to have a significant role in
performance on the CEDAR tasks. Someone with a poorer working memory would
likely have significant difficulties performing the CEDAR tasks since they almost
universally require participants to keep track of multiple dimensions of the tasks. For
any given CEDAR task, participants must keep task instructions in mind (though they
could refer to the instructions at any time), discriminate relevant from irrelevant
information, and mentally manipulate information (“take one pill three times daily at
meals” translates to load one pill at breakfast, lunch, and dinner). Most of the tasks had
features of row-column matrix tasks (e.g., loading pills in different times of the day each
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day of the week; keeping track of multiple relevant and irrelevant product features for
multiple products; separating multiple meal nutrient categories across multiple meals of
the day), which also invokes high working memory demand.
Task familiarity positively predicts CEDAR performance. In addition to
cognition contributing to everyday task performance, previous work suggested that
experience may also be an important aspect of older adults’ everyday functioning, and
that experience may buffer functional decline in the face of declining cognition (Berg &
Klaczynski, 1996; Blanchard-Fields & Chen, 1996; Cornelius & Caspi, 1987; Wagner,
1986; Willis, 1996b; Willis & Schaie, 1986). Within the CEDAR study, we examined
how familiarity and frequency of task performance related to CEDAR everyday task
subscales. There was some evidence to support the importance of familiarity, which
predicted Accuracy. The underlying reason for performance benefit from familiarity is
likely through acquired procedural and declarative knowledge.
Task familiarity may also promote heuristic errors. In conflict with experience
being protective again functional decline in the possibility that some errors made during
the CEDAR tasks were due to relying too heavily on experience. Specifically, it may be
detrimental to rely on heuristics, or shortcuts to solving a problem, that one has
developed from past experience. The task-specific errors, in particular, may have
captured these heuristic errors in that the participant was unable to adapt to the novel
task demands. For example, one of the Pill Reminder instructions stated: “don’t include
medications that cause drowsiness”, which is likely a novel rule compared to what the
participant experienced in their own life. However, many of the participants loaded the
medication in the pill box, and some participants recognized that the medication caused

118

drowsiness (and that the instructions said not to include it), but wanted their neighbor “to
have a good night sleep”.
Normal aging is associated with poorer everyday functioning. The CEDAR
study, consistent with other cross-sectional and longitudinal studies that examined
performance-based everyday functioning, found that everyday functioning is not
necessarily preserved in healthy older adults (Allaire & Marsiske, 1999; Diehl et al.,
1995, 2005; Lindenberger, Mayr, &Kliegl, 1993; Marsiske & Willis, 1995; Owsley
Sloane, McGwin, & Ball, 2001; Schmitter-Edgecombe et al., 2011; Thomas & Marsiske,
2014; Willis, Jay, Diehl, & Marsiske, 1992; Willis & Marsiske, 1991; Willis, 1996b; Yam
et al., 2014).
Indeed, the CEDAR Accuracy subscale was negatively associated with linear
(but not quadratic) age (r=-.454), which is comparable to other studies that have
reported negative age effects ranging from r=-.23 to r=-.45. Potentially due to the
complexity of the CEDAR tasks, the magnitude of the negative age association in this
study was at the upper end of previously report age associations.
Dynamics of novelty and familiarity in CEDAR tasks. Because most of the
participants in this study live independently, the high number of errors on the CEDAR
tasks was unexpected. As mentioned above in regard to task-specific errors, the
adaptation to novelty is likely an important aspect of where performance is breaking
down. Many of the participants who made errors on the CEDAR tasks are likely
functioning at a level where there are no significant, life threatening errors made in their
own daily life. However, the void that the CEDAR tasks fill is an examination of what
happens with aspects of daily life change.
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In the context of the Selective Optimization with Compensation theory (Baltes,
1997), what people DO represents selections and adaptations that they have made—
potentially structuring their lives to maximize routine and avoid difficult tasks. The
CEDAR tasks, however, potentially evaluate what people CAN DO. Thus, CEDAR tasks
assess performance potential with novel, but highly relevant stimuli. As such, it
measures adaptive potential, which is likely important for predicting future functioning.
This is consistent with the OECD definition of problem solving as the ability to adapt to
non-routine tasks (OECD, 2014).
Study Limitations
The CEDAR study had some particular strengths in terms of including a wider
range of different types of executive measures (e.g., reasoning, planning, switching,
inhibition, fluency) than previous studies investigating the neuropsychological
associations with everyday task performance (e.g., Giovannetti et al., 2007,
2008a;Schmitter-Edgecombe et al., 2011; Rebok et al., 2014). However, a negative
consequence of including this greater number of measures was the resultant
multicollinearity among the measures. Even tasks that should be measuring distinct
cognitive domains often had strong correlations in this study (e.g., WAIS-III Coding and
Word Series, r=.562). This multicollinearity made it particularly difficult to determine
specific measures of predictive importance because the order in which the variables
were included in the models often determined which measures were significant.
A second limitation of this study related to the positively selected sample. While
there was a high mean age relative to most aging studies (mean age=80.49), this
particular group was highly educated (mean education=16.04) and not racially/ethnically
diverse. While of concern, this issue is not unique to the CEDAR study—it is common
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in aging research to have a positively selected sample, since the healthy, more
educated older adults are more likely to volunteer. This sample may be particularly
non-representative of the population given that 56 of the 101 participants were recruited
from a retirement community, which is likely to have an over-representation of highly
educated, and high-SES individuals, in part because of the private-pay costs of
admission (Ball, Perkins, Hollingsworth, Whittington, & King, 2008). In an attempt to
increase diversity within the sample, lower SES zip codes were targeted for recruitment
mailings. While this yielded 45 participants from outside the Village community, those
participants were primarily white and from high SES zip-codes.
The CEDAR study included self-report measures of functional (IADL) difficulty
and a well-validated pencil-and-paper measure of everyday cognition to determine the
concurrent and predictive validity of the CEDAR everyday tasks. Clearly, our
understanding of real-world functioning would have been augmented with proxy- or
clinician-assessments of IADL functioning, which will be important to obtain in future
studies, given the known limitations of self-reported IADL difficulty (e.g., lack of
awareness, ceiling effects).
Related to this idea of whether CEDAR predicts functioning is the question of
whether CEDAR tasks add unique predictive variance to understanding future
trajectories of functioning, disability, and independence. This would require future
longitudinal follow-ups, which were not possible within the context of a dissertation
study, but which may be possible, even with the current sample, in the future.
Additionally, the CEDAR study did not include a measure of metacognitive
awareness or metacognitive skills. Because improving metacognitive skills represents
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potential target for intervention in future studies, it will be important for future work to
assess what skills (e.g., checking in with self or to-do list regularly, taking breaks during
tasks like cooking to evaluate progress and make changes if necessary, development of
routines, etc.) the participant is already engaging in, either consciously or automatically.
This information will not only improve understanding of the CEDAR scale results, but
also allow for more tailored cognitive interventions (e.g., making participants aware of
strategies, and encouraging/practicing strategy use).
Clinical Relevance
The CEDAR tasks were created with the goal of developing a clinically useful tool to
determine how everyday cognition breaks down in older adults. From the beginning,
this measure was intended to be used in a number of ways including: assessment,
feedback, intervention planning, and eventually intervention development.
One of the strengths of the CEDAR measure is that it is able to provide targeted
information in the form of specific subscales and error-types. These types of scales
enable the creation of a “profile” that not only looks at whether someone is impaired, but
also at their subscale performances relative to themselves. Consistent with the model
of personalized medicine, this profile approach would allow for specific areas of
weakness (absolute or relative) to be targeted for intervention.
The CEDAR measure appears uniquely suited for providing highly ecologically
valid and specific feedback to people about where/how their cognitive failures matter.
For many people, there is not a question as to whether someone is experiencing
cognitive decline or not. Instead, individuals and families want to know how that
cognitive change impacts daily life and what can they do to improve functioning (“what
can my elder still do, independently?”). The CEDAR tasks may be used to concretely
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make the connection between the neuropsychological results and real functional
difficulty. For example, this might be an imagined scenario of how one might use
CEDAR results in feedback:
Mrs. Johnson, based on this, you actually do fine when you have to take a
pill regularly -- like taking one each day with breakfast. But when the
medications are administered differently or irregularly, such as take with
particular meals, or taking only as needed, or taking different doses at
different times, we see that you make mistakes. Medication errors could
hurt you. This tells us that we need a plan for the medications. When the
doctor changes your medications, especially if their dosing is irregular or
complicated, this seems to create confusion and error. What can we put in
place to deal with this?
Ultimately, a plan could be put in place to handle these types of novel medication
situations (e.g., an electronic pill monitoring system is implemented), potentially
extending the period of independence in the elder, and reducing the probability of
downstream negative consequences [like a hospitalization due to medication errors,
which is the basis of 67% of hospital admissions for older adults(Budnitz, Lovegrove,
Shehab & Richards, 2011), including 12% of admissions due to diabetes
mismanagement (Geller et al., 2014); medication interactions and failing to take
medications are common sources of emergency department admissions(Marcum et al.,
2012)].
Thus, the CEDAR tasks can not only pinpoint concrete examples of where
cognitive failures exact their toll functionally, but they can also inform us about how the
failure happened (“medications you should only take every other day were loaded
daily”), which in turn could suggest an intervention or compensation. More promisingly,
the CEDAR tasks can identify errors prospectively (i.e., before an actual medication
error happens), allowing for care planning. From an intervention perspective, CEDAR
can help identify a general pattern of responding that may be modifiable. For example, if
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a person was low in Accuracy and Self-Monitoring, but was also low time spent on tasks
(i.e., they are fast, careless responders), then they might benefit from learning
strategies to slow down, take a more organized approach to the tasks, and doublecheck their work.
Future Directions
Shortening the measure. This is the initial study with these CEDAR tasks.
Further studies are needed to determine the utility and scope of this measure. One of
the most logical next steps is to determine whether a shortened version of these tasks
would produce equally reliable and informative results. Because these everyday tasks
currently take an average of 43 minutes, a short version of this measure would be ideal
in order to reduce participant and/or patient and administrator burden so that it may be
feasible for use in clinical trials or in clinic as an addition to neuropsychological testing.
Developing IADL domain scores. Within the current dataset, we would also like
to investigate the development of IADL domain-specific scores (e.g., nutrition,
medication use, and financial management). This would benefit older adults by being
able to identify specific deficits in IADLs that leave them particularly vulnerable. While
there are likely several uses for these types of domain scales, one potential use would
be in assessing whether an older adult whose spouse recently passed away is prepared
to take on specific responsibilities that their spouse had previously been handling (e.g.,
paying the bills, cooking, etc.). The development of IADL domain-specific scores seems
particularly relevant given the effect of task-specific familiarity on Accuracy
performance.
Longitudinal follow-up and increased sample diversity. In order to answer
questions about the predictive utility of the CEDAR tasks, future research should
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include: a) participants in the lower half of the distribution (i.e., from normal to impaired),
and b) following these participants longitudinally. Outcomes such as cognitive (e.g.,
neuropsychological), functional (e.g., self AND proxy-/caregiver-report), and status (e.g.,
dementia diagnosis, transition to nursing home) should be examined. Future work with
increasingly diverse participants could develop normative data for the CEDAR task
scores.
Among the future research questions we anticipate addressing includes pattern
mixture/latent class analyses which identify clusters of participants related to their
cognitive and CEDAR task status (e.g., low neuropsychologically/low on CEDAR; low
neuropsychologically/high on CEDAR, etc.). One might predict that participants in the
low neuropsychological/high CEDAR group were compensating via domain-specific
knowledge, putting them at lower risk for decline compared to low
neuropsychological/low CEDAR participants. Also of interest is the question regarding
participants who (or via a proxy) are reporting intact IADLs, but perform poorly in the
CEDAR tasks. This might suggest that these participants are managing routine,
automatic tasks, but that the introduction of novelty (e.g., a new medication, a
relocation) might introduce substantial challenge and risk of functional loss.
Given persistent concerns about the reliability of self-report of functioning, and the
difficulty (often) of identifying proxy informants with sufficient recent information about
everyday task performance, one could imagine that a battery like CEDAR might assist
practitioners in evaluating functional status of clients in the context of dementia
evaluation. For this to occur, of course, CEDAR norms would need to be available on a
much broader and more diverse sample of elders, including both impaired and
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unimpaired elders. Beyond the dementia evaluation, to the extent that CEDAR tasks
can identify adaptation-to-novelty problems before they are actually experienced, the
CEDAR tasks may have particular utility in identifying prodromal functional impairment.
A new paradigm for cognitive training. There is consistent evidence that
cognitive training interventions show limited transfer to non-trained tasks (e.g., e.g., Li et
al., 2011; Simon et al., 2012; Willis et al., 2006). Historically, most of these interventions
have been “bottom up”, training basic cognitive skills (speed, attention) with the goal of
influencing higher order tasks that rely on these basic skills. But it has been a truism of
educational research for over a century that training/education works best, when there
is training for transfer(Thorndike & Woodworth, 1901a, 1901b, 1901c). Said differently,
to the extent that the practiced tasks in an intervention study resemble the actual
ecological tasks one is trying to improve, one might expect better real world impact.
Historically, difficulty in implementing top-down training (i.e., training at the level
of the ecological task) has been little taxonomic guidance on the dimensions of
everyday tasks that are susceptible to failure, or are amenable to intervention. With
CEDAR, it is possible to identify particular types of processes/errors that occur across
content domains (e.g., responding too quickly, failing to check/monitor, forgetting to
underline/highlight task instructions to encode them better), and to provide specific
metacognitive instruction and practice in these components of performance. The
expectation would be that that transfer would be better than previous cognitive training
programs since the person is working with actual real-world materials.
In the long view, our expectation is that the CEDAR tasks have the potential to
be used beyond assessment, but to support and constitute the basis of ecologically
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valid cognitive intervention. For example, CEDAR tasks were designed to be
algorithmically adaptive, such that they can be made more or less difficult based on
participant performance. For example, the number and complexity of instructions could
be adapted to train working memory, while the stimuli (e.g., complexity and density of
medication bottle labels) themselves could be adapted to target visual attention. An
intriguing additional question is whether practice with these real world tasks, at everincreasing levels of challenge, might actually produce top-down transfer to basic
cognitive skills.
Conclusion
The CEDAR everyday tasks were designed to be an innovative way of assessing
not only level of performance (e.g., Accuracy, Time) on ecologically valid tasks, but also
more specific processes (e.g. Self-Monitoring, Decision Efficiency, Fluency). This study
demonstrated that it was feasible to use the CEDAR tasks with older adults. The
CEDAR tasks, particularly the Accuracy, Time, and Decision Efficiency subscales were
found to be strongly related to measures of working memory, executive functioning,
memory, and processing speed. Future work is needed to determine the predictive
utility of the CEDAR tasks, particularly in a longitudinal context with samples that are
more cognitively diverse and include persons with mild-to-moderate cognitive
impairment. The CEDAR tasks have the potential to be used clinically to pinpoint how
cognitive failures impact functioning and to inform recommendations for tailored
interventions.
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APPENDIX A
CEDAR ADMINISTRATION MANUAL

Complex Everyday Tasks
(ComETs)
Administration Manual
Kelsey R. Thomas, M.S.
Michael Marsiske, Ph.D.
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Introduction
For this set of tasks, I am first going to introduce you to Ms. Jones [show picture of Ms.
Jones and her daughter]. Ms. Jones is your elderly neighbor who requires help in
completing everyday tasks such as managing her medications and finances, driving,
planning her meals, and making important decisions. Usually, Ms. Jones’s daughter
Cindy [point to Cindy’s picture] helps her with these tasks. However, Cindy is going on
a vacation and has asked if you would be willing to help her mother with some of the
everyday tasks that need to be done while Cindy is away. You have graciously agreed
to help.
Cindy has asked that you help out with several tasks. These tasks are very complex,
but are all tasks that look like things you might do in your daily life. You will be provided
with all information you need in order to complete the task; however, once you start the
task, I will only be able to provide assistance at certain times if you are having difficulty.
These tasks are very challenging, so don’t get discouraged. If you notice you have
made a mistake, please let us know that you have noticed an error. You may then
correct the mistake and continue working. All we ask is that you try your best and see
the task through to completion.
You are allowed to work at your own pace, but you will notice that I am timing you, so
work as efficiently as you can.
You have scratch paper and a calculator here (point to them) that you are allowed to
use at any time.
After you read the letter from Cindy for each task, I will briefly ask you about how
familiar you are will a task like this and how relevant you feel think task is to your daily
life. Then, after you have completed the task, I will ask you again about how much
difficulty you felt you had with the task.
If you need to take a break, please let us know.
Do you have any questions?

Okay, we will first do a practice task.
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Practice Task
Ms. Jones, your elderly neighbor, usually has her daughter Cindy help her with baking
the biscuits that she likes to bring to her social events. As you know, Cindy is out of
town, so you offer to help. Follow the instructions for the adjustments to the recipe,
which are in the letter than Cindy left. The cards represent the ingredients, so please
select and make a pile of all ingredients that should be included. Pay close attention to
the instructions Cindy left and feel free write on the letter. Please read the letter aloud.
READ BY PARTICIPANT:
Dear Neighbor,
Please see below for the adjustments that my mother needs to make to the sour
biscuits she plans to bring to her social event.
1. Double the recipe.
2. Leave out the salt.
3. Replace the sour milk with an equal amount of almond milk.
4. For every ¾ cup of almond milk, add 1 teaspoon of lemon juice.
Thank you!!
Sincerely,
Cindy
[After completing task—prompt as needed] Great, that just gives you an idea of what
the tasks will look like. Any questions?
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Medication Organization Task

Participant
Letter for task

Scratch paper,
calculator, pencils

Box of
meds

Post its
Pill box

Examiner
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Okay, for this first task, Cindy has asked you to set up her mother’s pill box. Cindy has
left you these medications [point], the empty pill box [point], post-it notes [point], and
has left these instructions [point]. Please read the instructions aloud.
READ BY PARTICIPANT:
Dear Neighbor,
Thank you for taking on this responsibility. See below for the specific instructions when
setting up the pill box.
1. Please put the appropriate pill(s) in the pill box

2. Please do not include pills that may cause my mother to become drowsy (per
request of her physician), and label any medication bottles that will make her feel
drowsy with a post-it note. On this post-it note, write “Do Not Take.”

3. Please do not include “as needed” pills in the pill box. Label medications that are
“as needed” with a post-it note. On this post-it note, write “As Needed.”

4. I did not have time to sort her current medications from previous medications, so
please do not include medications that are expired.
Thanks so much for your help!
Sincerely,
Cindy

[CORRECT ANY ERRORS IN READING—RECORD NUMBER OF CORRECTIONS
THAT PARTICIPANT REQUIRED ON NEXT PAGE]
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Number of corrections? ______
1. How familiar are you with a task like this?
Not at all

0

1

2

3

4

5

6 7 8 9
Extremely

10

5

6 7 8 9
Extremely

10

2. How relevant is task to your daily life?
Not at all

0

1

2

3

4

3. How much difficulty do you think you will have with this task?
No difficulty

0

1

2

3

4

5 6 7 8 9
Unable to complete

133

10

Score sheet—Medication
Number of times letter checked:
Drug

Instructions

Status

1.

Latapratol
succinate 50mg
tablets

Take three tablets by
mouth once daily

Expired

2.

Miaprixen
250mg tablets

“As
needed”

3.

Witmeran
sodium 2.5mg
tablets

4.

Lapsanozale
15mg tablets

5.

Sucrazode XL
5mg tablets

6.

Slanostotin
20mg tablets

Take two tablets as
needed for pain
Do not exceed four
tablets per day
Take two tablets by
mouth once daily at
Noon on m/w/f and one
tablet by mouth at Noon
on t/th/s/su
Take two tablets by
mouth once daily
Before meal
Take one tablet in the
morning and one
Tablet in the evening
before meals
Take one tablet by
mouth before bed

7.

Bantedom 5mg
tablets

Take one tablet
before bed for sleep

# of checks per
med

Done correctly?
( 0 or 1)

Notes

Pill box

Expired

Pill box

Pill box

Drowsiness
“Do Not Take”

Totals

Additional Notes:
STOP TIME:__________
Used scratch paper?
Advanced Organizing Plan
Overt check-off/monitoring

Yes (1)
Yes (1)
Yes (1)

No (0)
No (0)
No (0)

If yes, describe______________________________
If yes, describe______________________________
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ONCE PARTICIPANT HAS COMPLETED THE TASK ASK:
4. How much difficulty did you feel you had with that task?
0 1
No difficulty

2

3

4

5

6

7

8 9 10
Unable to complete

Pill count:
Sun

Mon

Tues

Wed

Thurs

Fri

Sat

Morning

1 (Suc)

1

1

1

1

1

1

Noon

1 (Wit)

2

1

2

1

2

1

Evening

1 (Suc)

1

1

1

1

1

1

Bed

1 (Sla)

1

1

1

1

1

1

Scoring:
Checked each bottle (1 point per bottle, 0-7
possible)
Number correct (1 point per bottle, 0-7 possible)
Total time ______
Total correct pills
# Error pills

Errors S.C.
/7
/7
seconds
/31

Total med bottle checks
Total letter checks

Med not included that should have been
Put pills in incorrect spots
Pills were expired, but included
Pills caused drowsiness, but included
Pills as needed, but included
Only loaded one day
Repeated a step (e.g., loaded same pills twice)
Forgot “Do not take” Post-it
Forgot “As needed” Post-it
Incorrect Post-it (e.g., switched post-it labels,
wrote very wrong thing)
Other (describe in notes section):
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Open-Ended Television Decision Task
For this task, your goal is to help Ms. Jones buy a new television set since her current
TV is very outdated. I am going to audio record you as you talk me through every part
of the process for making a decision about how to choose a new TV set for Ms. Jones.
5. How familiar are you with a task like this?
Not at all

0

1

2

3

4

5

6 7 8 9
Extremely

10

5

6 7 8 9
Extremely

10

6. How relevant is task to your daily life?
Not at all

0

1

2

3

4

7. How much difficulty do you think you will have with this task?
No difficulty

0

1

2

3

4

5 6 7 8 9
Unable to complete

10

[Start Recording]
First, please tell me what types of factors or features she should consider when
choosing a new television?"
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
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Now that you've laid out several features that you would consider, if you had multiple
television models to choose from, what would be the next steps in narrowing down the
television models and ultimately how would you decide amongst them and pick your
choice?
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
STOP TIME:_______

(__________seconds)

ONCE PARTICIPANT HAS COMPLETED THE TASK ASK:
8. How much difficulty did you feel you had with that task?
0 1
No difficulty

2

3

4

5

6

7

Part 1 Fluency:
Correct
Irrelevant
Repetitions
Total Time
Part 2:
Decisive Action Rating
Considered Ms. Jones?
Heuristic
Problem-focused
Help-seeking

__________seconds

0
0
0
0

or
or
or
or
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1
1
1
1

8 9 10
Unable to complete

Meal Planning Task

Participant
Letter for task

Scratch paper,
calculator, pencils

Post its
Form for meals

Food items spread out facing
participant

Examiner
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For this next task, Ms. Jones’ doctor recently gave her very specific guidelines for what
she is allowed to eat at dinner. Her dietary specifications are listed in Cindy’s letter to
you. Using the items that your neighbor already has in her kitchen [point to food cards],
please plan 3 dinners. Items may only be used once. Please place the food items you
select to be part of her meals here [point to location on page] for Meal 1, here for Meal
2, and here for Meal 3.Each card has the number of units of vegetables, fruits, grains
and protein of that specific food. Feel free to use the calculator and scratch paper, if
needed. Please read Cindy’s letter aloud.
READ BY PARTICIPANT:
Dear Neighbor,
Please see below for my mother’s dietary restrictions that must be followed when
planning her three meals.
1. At each meal, my mother needs to have:
a. 20 units of Vegetables
b. 10 units of Fruits
c. 20 units of Grains
d. 10 units of Protein

Thank you!
Sincerely,
Cindy

[CORRECT ANY ERRORS IN READING—RECORD NUMBER OF CORRECTIONS
THAT PARTICIPANT REQUIRED ON NEXT PAGE]
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Number of corrections? ______
9. How familiar are you with a task like this?
0

1

2

3

4

5

6

7

8 9 10
Extremely

5

6

7

8 9 10
Extremely

Not at all

10. How relevant is task to your daily life?
0

1

2

3

4

Not at all

11. How much difficulty do you think you will have with this task?
0

1

2

3

4

5

No difficulty
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6

7 8 9 10
Unable to complete

Score sheet—Meal Planning
Number of times letter checked:_________
#
checks
1 BLT
2 2 TBSP Mango Salsa
3 Asian stir fry with orange and
noodles
4
5
6

Berry glazed Salmon
Baked potato
Green beans with diced apple

7

Salad with Strawberries and
Almonds
Grilled chicken
Rice Pilaf with dried cranberries

8
9

Moves

Notes:

Day 1

Moves Correct

Day 2

Day 3

STOP TIME:___________________
ONCE PARTICIPANT HAS COMPLETED THE TASK ASK:
12. How much difficulty did you feel you had with that task?
0 1
No difficulty

2

3

4

5

6

7

8 9 10
Unable to complete

Scoring:
Total accuracy score (1 point
per card, 0-9 possible)

/9

Used scratch paper?
Yes (1)

No (0)

Advanced Organizing Plan
Yes (1)
No (0)

Number of planning moves
Number of placement moves

If yes, describe________________________
_________________________________
Number or card checks
Number of letter checks

Total time ______
Time to first move_____

Overt check-off/monitoring
Yes (1)
No (0)
seconds
seconds
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If yes, describe________________________
____________________________________

Bank Decision Task

Participant
Letter for task
Scratch paper,
calculator, pencils

Grid

Examiner
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Post its

For this task, Ms. Jones, needs your help in selecting a bank. See Cindy’s letter for the
type of services she needs. Please refer to this table in order to select the best bank for
Ms. Jones. As you work through this task, you may remove squares you feel would be
helpful to select the best option based on Ms. Jones’ needs. Work as efficiently as
possible. Remove only one square at a time, and be mindful to only remove those that
you feel are necessary to have the information to make the best decision. Now, please
read Cindy’s letter aloud.

READ BY PARTICIPANT:
Dear neighbor,
Thanks for helping my mom with choosing a new bank.
1. My mom would like to have a bank where she could have a free checking
account.
2. She would like to have online bill pay.
3. My mom plans to maintain at least $1,550 in her checking account.
4. She uses 4 checkbooks per year. So, she would like to spend less than $15 per
checkbook.

Thanks so much for your help!
Sincerely,
Cindy

[CORRECT ANY ERRORS IN READING—RECORD NUMBER OF CORRECTIONS
THAT PARTICIPANT REQUIRED ON NEXT PAGE]
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Number of corrections? ______

13. How familiar are you with a task like this?
0

1

2

3

4

5

6

7

8 9 10
Extremely

5

6

7

8 9 10
Extremely

Not at all

14. How relevant is task to your daily life?
0

1

2

3

4

Not at all

15. How much difficulty do you think you will have with this task?
0

1

2

3

4

5

6

No difficulty

7 8 9 10
Unable to complete

Score sheet—Bank Selection
Number of times letter checked:_________
Number process:
Free
Checking

Over
10,000
ATM
locations
nationwide

Moon Trust

X

X

CommBank

X

Surestate
Citycorp

X

USA Bank

X

Catch
Financial

X

PBC
Financial
Bells
Marshall

No fee at
other
bank’s ATM

Mobile
Banking
Option

Minimum
Checking
Balance
less than
$1,600

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X

Real-time
Fraud
Monitoring
X

X

X

X

Online
banking
and bill pay

X

X
X

Cost of
checkbook
less than
$15

X

X

X

X

X

X

X

X

X

Notes:
STOP TIME:_________
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Used scratch paper?

Yes (1)

No (0)

Advanced Organizing Plan
Yes (1)
No (0)
If yes,
describe_______________________________________________________________
Overt check-off/monitoring
Yes (1)
No (0)
If yes,
describe_______________________________________________________________

ONCE PARTICIPANT HAS COMPLETED THE TASK ASK:
16. How much difficulty did you feel you had with that task?
0 1 2 3 4 5 6 7 8 9 10
No difficulty
Unable to complete
_____________________________________________________________________
Scoring:
Total accuracy score (0 or 1)
/1
Number Correctly removed
Number Unnecessary removed
Number Irrelevant removed

# of letter checks
Total time ______
Time to first move_____

seconds
seconds

*Unnecessary—removal after already exposing a blank for that option
*Irrelevant—exposing any element that is not essential to making a decision (as specified in letter)
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Errand Planning Task

Participant
Letter for task
Scratch paper,
calculator, pencils

Planner
page

Cards of
tasks

Examiner

146

Post its

For this task, Ms. Jones’ daughter Cindy hired a caregiver to help take Ms. Jones to her
appointments and to assist with running errands. Cindy has asked that you plan these
errands [point] for the next two days. Each errand card’s length represents the amount
of time that errand will take. For each day, place the errands in the appropriate place
on the schedule. Try to include all errands. Ms. Jones lives in Senior Village, so all of
the errands are nearby; therefore, driving time does not need to be included. Please
read Cindy’s letter aloud.
Dear Neighbor,
Thank you for planning the next two days of errands for my mom.
1. My mom is diabetic, so she can't leave until after lunch. Therefore, she and the
caregiver have from 1pm – 4pm each day to run errands.

2. We are trying to keep my mom engaged in different activities, so each day my
mom must complete:
a. One medical or dental appointment
b. One shopping task
c. One exercise activity
d. One social activity
Thanks so much for your help!
Sincerely,
Cindy

[CORRECT ANY ERRORS IN READING—RECORD NUMBER OF CORRECTIONS
THAT PARTICIPANT REQUIRED ON NEXT PAGE]
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Number of corrections? ______
17. How familiar are you with a task like this?
0

1

2

3

4

5

6

7

8 9 10
Extremely

5

6

7

8 9 10
Extremely

Not at all

18. How relevant is task to your daily life?
0

1

2

3

4

Not at all

19. How much difficulty do you think you will have with this task?
0

1

2

3

4

5

No difficulty
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6

7 8 9 10
Unable to complete

Score sheet—Errand Planning
Number of times letter checked:_________
Errands
time # of
Moves
card
checks
1 See internist
55
2 Go to grocery store
45
3 Walk one mile
40
4 Play cards with
neighbor
40
5
6
7

Dental cleaning
Shop at drug store
In-pool stretching
and movement
8 Telephone call to
daughter
Notes:

Move
s

Corre
ct

60
15
75
30
Day 1

Day 2

STOP TIME:_________

ONCE PARTICIPANT HAS COMPLETED THE TASK ASK:

20. How much difficulty did you feel you had with that task?
0 1 2 3 4 5 6 7 8 9 10
No difficulty
Unable to complete
_____________________________________________________________________
Scoring:
Total accuracy score (1 point
per card, 0-8 possible)

/8

Used scratch paper?
Yes (1)

No (0)

Advanced Organizing Plan
Yes (1)
No (0)

Number of planning moves
Number of placement moves

If yes, describe________________________
____________________________________
Number or card checks
Number of letter checks

Total time ______
Time to first move_____

Overt check-off/monitoring
Yes (1)
No (0)
seconds
seconds
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If yes, describe________________________
____________________________________

Open-Ended Medical Decision Task
For this task, your goal is to help Ms. Jones make a medical decision. She has recently
been diagnosed with a slow-growing skin cancer and is unsure how to decide what
treatment option to pursue. I am going to audio record you as you talk me through every
part of the process for making a decision about how to help Ms. Jones choose a
treatment option.
21. How familiar are you with a task like this?
Not at all

0

1

2

3

4

5

6 7 8 9
Extremely

10

5

6 7 8 9
Extremely

10

22. How relevant is task to your daily life?
Not at all

0

1

2

3

4

23. How much difficulty do you think you will have with this task?
No difficulty

0

1

2

3

4

5 6 7 8 9
Unable to complete

10

First, please tell me what questions she should ask her doctor before selecting a
treatment option.
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
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Now that you've laid out several questions that you would ask, if you had multiple
treatment options to choose from, what would be the next steps in narrowing down the
options and ultimately how would you decide amongst them and pick your choice?
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
STOP TIME:_______

(__________seconds)

ONCE PARTICIPANT HAS COMPLETED THE TASK ASK:
24. How much difficulty did you feel you had with that task?
0 1
No difficulty

2

3

4

5

6

7

Part 1 Fluency:
Correct
Irrelevant
Repetitions
Total Time
Part 2:
Decisive Action Rating
Considered Ms. Jones?
Heuristic
Problem-focused
Help-seeking

__________seconds

0
0
0
0

or
or
or
or
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1
1
1
1

8 9 10
Unable to complete

Bill Paying Task

Participant
Letter for task
Scratch paper,
calculator, pencils

Checks

Calendar

Address
labels

Stack
of bills
Envelopes

Examiner

152

Return labels

Post its

For this task, Cindy has asked you to help her mom get her February bills ready to be
mailed. She has left you the calendar with today circled [point], her mother’s
checkbook, the bills, envelopes, and both mailing and return addresses for you to place
on the envelope. Pretend that today is January 13th, and you are preparing to pay your
February bills. Please read Cindy’s letter aloud.
READ BY PARTICIPANT:
Dear Neighbor,
Thank you for taking on this responsibility. See below for the specific instructions about
paying next month’s bills.
1. Please write the checks for the appropriate amount and to the correct company.

2. Please put checks in an envelope and address the envelope appropriately, using
the labels provided.
3. Please label each envelope with a post-it note that says the date seven days
before the bill is due as my reminder of when to put it in the mail.
4. For the credit card bills, please add a star (*) to the post-it notes, so that I can
review my mom’s billing statement before the payment is mailed out.
5. Please do not write checks for bills that are not due in the month of February.
Instead, label those bills with a post-it note stating which month they should be
paid.
6. Do not pay any bills from the car insurance company since my mom is no longer
able to drive.
Thanks so much for your help!
Sincerely,
Cindy
[CORRECT ANY ERRORS IN READING—RECORD NUMBER OF CORRECTIONS
THAT PARTICIPANT REQUIRED ON NEXT PAGE]
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Number of corrections? ______
25. How familiar are you with a task like this?
0

1

2

3

4

5

6

7

8 9 10
Extremely

5

6

7

8 9 10
Extremely

Not at all

26. How relevant is task to your daily life?
0

1

2

3

4

Not at all

27. How much difficulty do you think you will have with this task?
0

1

2

3

4

5

No difficulty
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6

7 8 9 10
Unable to complete

Score sheet—Bill Pay
Number of times letter checked:
Bill

Due date

Elm Gas and
electric

2/24/2016

Week in
advance
2/17/2016

Due in
Feb.
Yes

Status
Pay
156.78

Horizon Cellular

2/15/2016

2/8/2016

Yes

Pay
87.48

Pinewood
Homeowner’s
Association

3/15/2016

3/8/2016

No

Label

Classic Car
insurance

2/4/2016

1/28/2016

-

Don’t pay
(60.45)

Connect U
Cable&Internet

2/8/2016

2/1/2016

Yes

Pay

# checks
per bill

Done correctly?
Check
___
Returnaddr.
___
Mail addr.
___
Check
___
Return add
___
Mail add.
___
Did not pay
__/1

(150.00)

95.85

Hospital of
Florida

6/10/2016

6/3/2016

No

Label
(202.10)

Trust Express
Credit Card

2/27/2016

2/20/2016

Yes

Starred
145.35

All correct? (0 or 1)

Notes

Include check
___
Post-It
___
Total
___/5
Include check
___
Post-It
___
Total
___/5
Label with post it
__/1
Total
__/2
Do not pay
__/1

Check
___
Return add
___
Mail add.
___
Did not pay
__/1

Check
___
Returnaddr.
___
Mail addr.
___

Include check
___
Post-It
___
Total
___/5
Label with post it
__/1
Total
__/2
Include
check
___
Post-It
___
Total
Star
___/6
___

Additional Notes:
STOP TIME:____________
Used scratch paper?
Advanced Organizing Plan
Overt check-off/monitoring

Yes (1)
No (0)
Yes (1)
No (0)
If yes, describe________________________
Yes (1)
No (0)
If yes, describe________________________
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ONCE PARTICIPANT HAS COMPLETED THE TASK ASK:
28. How much difficulty did you feel you had with that task?
0 1
No difficulty

2

Score Sheet
Checked each bill (1 point per bill, 0-7
possible)
Number correct (1 point per bill, 0-7
possible)

3

4

5

6

7

8 9 10
Unable to complete

/7
/7

Errors S.C.
Bill not paid that should have been
Paid car insurance bill
Paid non-Feb. bill

Total time ______
seconds
Total Points (out of 26)
Missed Points
Total bill checks
Total letter checks

Forgot to fill out check
/26 Incorrectly filled out check
Forgot to put check in envelope
Repeated a step (e.g., paid same bill twice)
Forgot Post-it with date to be paid
Forgot Post-it for non-Feb bills
Forgot star on credit card bill Post-it
Incorrect date on post-it
Incorrect mailing label
Switched mailing and return address on
envelope
Other (describe in notes section):
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Doctor Decision Task

Participant
Letter for task

Scratch paper,
calculator, pencils

Post its
grid

Examiner

157

For this last task, Ms. Jones needs your help in selecting a new doctor. See Cindy’s
letter for the things to consider when making your selection. Please refer to this table in
order to select the best doctor for Ms. Jones. As you work through this task, you may
remove the squares you feel would be helpful to select the best doctor based on Ms.
Jones’ needs. Work as efficiently as possible. Remove only one square at a time, and
be mindful to only remove those that you feel are necessary to have the information to
make the best decision. Now, please read Cindy’s letter aloud.
READ BY PARTICIPANT:
Dear neighbor,
Thanks for helping my mom with choosing a new doctor.
1. My mom would like to have a doctor that is in-network, so her insurance will
cover more of the cost.
2. She would like to have the option to have her lab work done in the same building
that the doctor is located, so she doesn’t have to make an extra trip somewhere.
3. My mom often has to make last-minute appointments. So, she would like to have
a wait time of less than one week from the time she calls to schedule her
appointment.
4. She would like the doctor to be affiliated with Florida Hospital.

Thanks so much for your help!
Sincerely,
Cindy

[CORRECT ANY ERRORS IN READING—RECORD NUMBER OF CORRECTIONS
THAT PARTICIPANT REQUIRED ON NEXT PAGE]

Number of corrections? ______
29. How familiar are you with a task like this?
0

1

2

3

4

5

Not at all
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6

7

8 9 10
Extremely

30. How relevant is task to your daily life?
0

1

2

3

4

5

6

7

Not at all

8 9 10
Extremely

31. How much difficulty do you think you will have with this task?
0

1

2

3

4

5

6

No difficulty

7 8 9 10
Unable to complete

Score sheet—Doctor Selection
Number of times letter checked:_________
Number process:
Female
In-Network

Dr. Abbot

Dr. Brown

X

X

X

Uses Florida
Hospital
More than 10years of
experience
Works with
specialists in
the same
building
Lab work done
in the same
building
Answers
questions via
email
Wait time for
appointment
less than 1
week

Dr. Carter

X

Dr. Drake

Dr. Engle

Dr. Frey

X

X

X

X

X
X

X

X

X

X

X
X

X

X

X

X

X

X

X

X

X

X

Dr. Grant

Dr. Henry

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Notes:

STOP TIME:__________
Used scratch paper?

Yes (1)

No (0)

Advanced Organizing Plan
Yes (1)
No (0)
If yes,
describe______________________________________________________________
Overt check-off/monitoring
Yes (1)
No (0)
If yes, describe_________________________________________________________
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ONCE PARTICIPANT HAS COMPLETED THE TASK ASK:
32. How much difficulty did you feel you had with that task?
0 1 2 3 4 5 6 7 8 9 10
No difficulty
Unable to complete
_____________________________________________________________________
Scoring:
Total accuracy score (0 or 1)

/1

Number Correctly removed
Number Unnecessary removed
Number Irrelevant removed
Total Removed
# of letter checks
Total time ______
seconds
Time to first move_____
seconds
*Unnecessary—removal after already exposing a blank for that option
*Irrelevant—exposing any element that is not essential to making a decision (as specified in letter)
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APPENDIX B
CEDAR TASK STIMULI PICTURES
Pill Reminder

161

Bill Pay

162

Meal Planning

163

Errand Planning

164

Bank Decision

165

Doctor Decision

166

APPENDIX C
CEDAR EVERYDAY TASKS QUESTIONNAIRE

Everyday Tasks Questionnaire
Pill Reminder Task

33. Do you take medications?
34. Do you use a pill reminder?Yes

Yes

No

How many________

No

35. Does anyone else load your pill reminder for you or consult with you when you are loading
your pill reminder?
Yes

(who?________________________)

No

36. Do you use any ways other than a pill reminder to help keep your medications organized or
to remember to take your medications on time?
Yes
No
If yes, what? _______________________________________________________________

37. How often do you use a pill reminder to organize your medications?
_____________________________________________(e.g., everyday; only during travel)
Television Decision Task
38. Are you responsible for buying electronic items such as a television?

Yes

No

39. Does anyone else select your television(s) for you or help you decide on which television (or
other electronic devices) to buy?
Yes

(who?________________________)

No

40. How often do you buy a new television or other major electronic device (like a computer)?
_____________________________________________(e.g., never, once per year)
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Meal Planning Task
41. Are you ever responsible for planning and preparing meals?

Yes

No

42. Do you consider nutrition information when planning and preparing a meal?
Yes

No

If yes, describe what information you consider___________________________________
_________________________________________________________________________
43. Does anyone else plan and prepare meals for you or consult with you when you are
planning or preparing a meal?
Yes

(who?________________________)

No

44. How often do you plan and prepare a meal?
___________________________________________(e.g., 3 times per day; once per week)

Banking Decision Task
45. Are you responsible for selecting what bank you use?

Yes

No

46. Does anyone else select your bank for you or consult with you when choosing a bank?
Yes

(who?________________________)

No

47. How often do you evaluate what bank you are using and what your bank has to offer
relative to others?
_____________________________________________(e.g., never, once per year)
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Errand Planning Task
48. Are you ever responsible for planning the errand in your day?

Yes

No

49. If yes, do you use a paper or electronic calendar to keep track of things that need to be
done?
Yes
No

50. Does anyone else plan your day for you or help schedule things that need to get done?
Yes

(who?________________________)

No

51. How often do you plan your schedule?
___________________________________________(e.g., everyday; once per week)

Medical Decision Task
52. Are you responsible for making medical decisions for yourself or someone else (e.g.
regarding treatment options, etc.)?
Yes

No

53. Does anyone else make medical decisions for you or help you decide what medical decision
is the best choice?
Yes

(who?________________________)

No

54. How often must a medical decision be made either for yourself or someone close to you?
_____________________________________________(e.g., weekly, once per year, etc.)
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Bill Pay Task
55. Are you responsible for keeping track when your bills are due? Yes
56. Do you use a calendar to remember when bills are due?

Yes

No
No

57. Does anyone else keep track of when your bills are due for you or consult with you when it
is time to pay your bills?
Yes

(who?________________________)

No

58. Do you use any ways other than a calendar to help keep your bills organized or to
remember to pay your bills on time?
Yes
No
If yes, what? _______________________________________________________________

59. How often do you use or refer to your calendar when paying the bills?
_____________________________________________(e.g., never, twice per month)

Doctor Decision Task
60. Are you responsible for choosing your own doctor?

Yes

No

61. Does anyone else select your doctor for you or consult with you when choosing a new
doctor?
Yes

(who?________________________)

No

62. How often do you evaluate your doctor and doctor has to offer relative to others?
_____________________________________________(e.g., never, once per year)
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