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Loss of functioning on complex tasks of daily living is an early indicator of dementia. The
performance of 65 older adults with mild to moderate levels of Alzheimer’s disease was
examined on the Everyday Problems Test for the Cognitively Challenged Elderly (EPCCE),
self-report inventories of functional performance, and a broad battery of clinical and

neuropsychological measures. The EPCCE was designed to assess older adults on a set of
complex tasks of daily living that involved not only global cognitive processes, but also
higher-order executive functions. Participants solved an average of 45% of EPCCE tasks
with significant differences in scores by disease severity. Performance was significantly
related to global cognitive functioning and disease severity, and in particular to executive
functions. Significant additional variance was accounted for by these executive functions
beyond the variance accounted for by global cognitive measures.
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Loss of competence in complex tasks of daily living
is a hallmark feature of dementing illness (American
Psychiatric Association, 1994). Many older adults in
the early phase of dementia are community-dwelling,
sometimes living alone, and attempting to carry out
many of the activities required in daily living. Indeed,
it is the person’s inabﬂity to perform demanding
everyday tasks (e.g., taking medications, managing fi-
nancial affairs, driving) that frequently motivates spouses
and adult children to seek assessment and diagnoses.
Earlier decline is often noted in performance of the
higher-order instrumental activities of daily living (IADLs;
Lawton & Brody, 1969), prior to decline in the self-
maintenance tasks (PADLs; Ashford, Hsu, Becker, Kuman,
& Bekian, 1986; Reisberg, Ferris, de Leon, & Crook,
1982). This finding has been replicated in longitudinal
studies (e.g., Green, Mohs, Schmeidler, Aryan, & Davis,
1993).

Independent living from a neuropsychological per-
spective is closely associated with executive functions.
Lezak (1995) states: “The executive functions consist
of those capacities that enable a person to engage
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successfully in independent, purposive, self-serving be-
havior. . . . When executive functions are impaired,
the individual may no longer be capable of satisfac-
tory self-care, of performing renumerative [sic] or use-
ful work independently, or of maintaining normal
social relationship” (pp. 42—43). The syndrome of ex-
ecutive dyscontrol has traditionally been associated
with frontal lobe brain damage.

Although loss of functioning in complex daily tasks
is generaﬁ acknowledged as one of the earliest in-
dicators of neuropathology, research on higher-order
executive functions in e:riy dementia is limited (Royall,
Mahurin, & Gray, 1992). One reason for the paucity
of research may be the lack of objective performance
measures to assess executive functions as they are
manifested in tasks of daily living. Some research sug-
gests that traditional clinical measures employed in early
diagnostic assessment may be less sensitive to impair-
ments in everyday tasks involving executive functions.
Ashford and colleagues (1986, 1992) examined the
relation between Alzheimer’s patients’ MMSE scores
and family reports of functional competence. At mild
and moderate ranges of impairment, there was a sub-
stantial correlation between MMSE scores and com-
bined IADL and PADL ratings. There was less of a
relationship at very early and very late phases in the
disease progression. The authors suggested that global
cognitive scales may be less reliable in discriminating
cases at the extremes of disease progression. Fitz and
Teri (1994) found that depressive symptoms and stage
of dementia were significantly associated with ratings
of functional impairment; the degree of association
varied, however, depending on the level of cognitive
impairment and the functional ability investigated.

Because objective assessment of executive functions



in the context of everyday activities is often lacking,
clinicians frequently rely on patient reports or on the
reports of collateral sources regarding the cognitively
suspect individual’s performance in order to reach a
diagnosis of impairment (Morris et al., 1995). There
are problems with the heavy reliance on the subjec-
tive report approach for the assessment of everyday
competence. Although valuable, this approach has sev-
eral limitations. Reporter biases have been noted in
both unimpaired and impaired elderly adults. Normal
elderly adults tend to overestimate their level of func-
tional competence, when compared with clinicians’
ratings of competence (Fillenbaum, 1978; Ford et al.,
1988). Impaired patients diagnosed as having an
organic disorder were more likely to overestimate their
competence whereas those with a functional dis-
order were more likely to underestimate performance
(Kuriansky, Gurland, & Fleiss, 1976). Ratings by clini-
cians can also be problematic due to the limited time
period and contextual constraints (Green et al., 1993).
Clinicians were more lenient in their assessments of
individuals with more severe dementia (i.e., more likely
to determine that such individuals had never per-
formed the task) than individuals in the mild to mod-
erate stages of dementia.

Assessment of executive functions in the context of
real-life tasks, rather than with traditional clinical mea-
sures such as Trailmaking Part B (Reitan, 1955), is par-
ticularly important in the study of early phases of de-
mentia. The face validity of the assessment instrument
is especially salient in early diagnosis. The patient is
often functioning within an acceptable range on simple
tasks and problems have often only been noted in the
more challenging daily tasks. Thus, an objective as-
sessment of performance on complex everyday activi-
ties may provide particularly convincing evidence for
early cognitive deficits given its face vaIidiR/. More-
over, this type of assessment would provide family
members with information on the types of daily ac-
tivities still within the competence of the patient
versus those that require supervision or assistance.
There is a need for objective measures of every-
day competence to enhance not only the ident;?i,—
cation of cases of at-risk elderly adults, but also to
aid professionals in treatment planning and caregivers
in decisions regarding the care recipients’ needs.
Clinicians and neuropsychologists are often asked to
make judgments about an individual’s ability to live
alone. Little is known, however, about the relation-
ship between a person’s co§nitive performance in tra-
ditional neuropsychological assessments and his or
her ability to function independently in the commu-
nity (Lowenstein et al., 1989; Marson, ingram, Cody,
& Harrell, 1995).

Complex daily tasks have the hallmark compo-
nents of executive functions, including volition, plan-
ning, purposive action, and effective performance
(Lezak, 1995). The executive functions orchestrate rela-
tively simple ideas, movements, or actions into com-
plex goal-directed behavior. Without executive func-
tions, behavior important to independent living, such
as cooking and dressing, can be expected to break
down into more basic actions (Royall et al., 1992).
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Executive functions are conceptualized as global
phenomena in that all of the components indicated
previously are necessary for responsible and effective
actions; deficits in all of the components are typically
found in negative assessments of executive func-
tions (Lezak, 1995). Vitaliano and colleagues (Vitaliano,
Breen, Albert, Russo, & Prinz, 1984) examined the
relation of performance ratings of everyday activities
varying in complexity and various cognitive processes.
Three levels of complexity in everyday activities were
assessed, with self-maintenance representing the
lowest level of complexity, communication (talking,
listening) as an intermediate level, and reading and
writing as the most complex level. Performance on
more cognitively complex everyday activities was found
to involve a broader array of cognitive processes
(e.g., attention, calculation, recognition, and orienta-
tion). In contrast, less ccggnitively complex self-mainte-
nance activities involved only attention and recogni-
tion processes.

These cognitively complex daily tasks have often
been characterized in terms of the IADL domains:
managing finances, taking medications, shopping, light
housework, the ability to use the telephone, prepar-
ing meals, and managing transportation needs (Lawson
& Brody, 1969). Wolinsky and colleagues (Wolinsky,
Callahan, Fitzgerald, & Johnson, 1992) have identified
a subset of IADL domains, including telephone usage,
financial management, and shopping, in which cogni-
tive functioning is a particularly salient predictor; this
subset is known as advanced cogpnitive IADLs. The ad-
vanced cognitive tasks of daily living focus on the
underlying mental functioning and cognitive capacity
of older adults and often serve as earlier predictors
of poor outcomes, such as greater health service utili-
zation and institutionalization.

Purpose of the Study

This study had two aims. First, the performance of
Alzheimer’s patients in the mild to moderate range of
dementia severity was examined on cognitively de-
manding everyday tasks. The tasks were chosen so as
to require the use of executive functions in solving
problems associated with activities of daily living. The
difficulty level of the tasks is within the range of early
stage demented persons and nondemented elderly
people with low education level. The face validity of
the measures was enhanced by the use of real-life task
stimuli. This objective measure of everyday task per-
formance is known as the Everyday Problems Test for
Cognitively Challenged Elderly (EPCCE).

Second, the association between EPCCE scores and
a battery of clinical and neuropsychological measures
was assessed. The EPCCE is believed to involve higher-
order cognitive functioning with respect to demand-
ing tasks of daily living. Thus, it was predicted that
EPCCE scores would not only be associated with
global cognitive measures of disease severity, but
that unique variance on the EPCCE would be ac-
counted for by measures of higher-order executive
functioning.
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Method
Participants

Subjects (N = 65) were participants in a longi-
tudinal study of Alzheimer’s disease at the Stanford
Aging Clinical Research Center (ACRC). The mean age
was 73.87 years (SD = 8.63, range = 50-89). Two
age cohorts were represented: young-old (n = 34,
M age = 67.56, SD = 6.76, range = 50-75) and
old-old (n = 31, M age = 80.81, SD = 3.73, range
= 76-89). Forty-eight percent were men (n = 31),
and 85% (n = 55) were Caucasian. Thirty-eight per-
cent (n = 25) had a high school education or less,
25% attained a partial college education, 18% were
college graduates, and 18% received some graduate
or professional training.

All participants met the criteria for probable Alz-
heimer’s disease according to NINCDS-ADRDA crite-
ria (McKhann et al., 1984). Stage of cognitive de-
cline was measured by the GIobaF Deterioration Scale
(GDS; Reisberg, 1983) and the Mini-Mental Status
Examination (MMSE; Folstein, Folstein, & McHugh,
1975). The average GDS was 4.27 (SD = .71, range
= 3-6). Ninety-three percent of the sample (n = 56)
had a GDS score between 3 and 5, which is within
the mild to moderate range of dementia severity. The
average MMSE total score was 19.83 (SD = 4.08,
range = 12-29); 47% (n = 30) scored between
11 and 19, indicating moderate cognitive impairment;
32% (n = 20) scored within the range of 20 and 23,
marking mild cognitive impairment. Twenty-one per-
cent (n = 13) scored at or above 24.

Materials and Procedure

The EPCCE is administered at 6-month intervals in
conjunction with 6-month or yearly assessments con-
ducted as part of the longitudinal research. This study
reports only on the first occasion of measurement for
the EPCCE. Patient and caregiver IADL ratings and

ADL assessment were collected at the same time as
the EPCCE. A dlinician administered the EPCCE and
ADL, and obtained patient and caregiver IADL rat-
ings. Core cognitive measures reported in this stud
were administered by a clinician within a 3-mont
proximity to the first administration of the EPCCE with
the exception of one subject. Scores on the higher-
order neuropsychological test battery were adminis-
tered in the same year as the first occasion EPCCE.

Measures of Everyday Functioning

Measures of functioning on everyday tasks included
assessments of both basic self-maintenance (ADLs),
and instrumental tasks of daily living (IADLs). Objec-
tive assessment of instrumental activity performance
and self- and proxy-ratings were obtainec?.

The Everyday Problems Test for the Cognitively
Challenged Elderly (EPCCE; Willis, 1993).—The EPCCE
is a 32-item measure requiring individuals to solve
problems of daily living that involve printed material
encountered in everyday tasks (e.g., medication label,
phone bill). The participant is shown 16 stimulus ma-
terials (e.g., emerﬁency phone numbers) and asked
to solve two problems related to each stimulus. The
stimuli rerresent real-life materials (i.e., actual tele-
phone bill), rather than laboratory derived materials.
Four to six items represent each of the IADL domains,
including meal preparation, medication use, telephone
use, shopping, financial management, household main-
tenance, and transportation. Each item is scored right
or wrong. The maximum score is 32 (total score range:
0-32). Reliability (Cronbach’s alpha) for the total test
is .90, with split-half reliability of .87. For a subsample
of 38 individuals with 6-month retest data, the test-
retest stability was r = .81. Exemplar items are pre-
sented in Table 1.

The EPCCE was designed for low cognitively func-
tioning elders to provide an easier ang shorter ver-

Table 1. Examples of Questions From the EPCCE in Each IADL Domain

Question

This is a book order form. To order 2 Irresistible

Domain Description

Finances Includes ability to manipulate information regarding
finances as well as the ability to calculate financial
sums.

Medications Includes ability to understand directions for over-

Transportation

Phone usage

Household

Meal preparation

the-counter medications and deduce dosage
information.

Includes ability to understand directions regarding
the procedure to follow if involved in an auto
accident or driver’s right of way laws.

Includes ability to understand charts or forms
involving emergency phone numbers or phone
bills or service.

Includes ability to understand directions for operating
or maintaining household appliances, or to use
charts from Consumer Reports.

Includes ability to understand charts presenting
nutrition information.

Desserts Recipe Books and 1 Vegetable Recipe Book,
how much money should be sent?

These are directions for taking cough medicine. What is
the maximum number of teaspoons you should take
in 24 hours?

This is a statement of driver’s right of way laws. If you
are continuing on the same road through an inter-
section, who should yield to you?

This is a chart of emergency telephone numbers. If you
lived in Spring Mills and your neighbor fell and broke
her hip, what number would you need to dial?

These are directions for cleaning a toaster. Before
cleaning the outside of the toaster, what should you
do?

This is a chart of nutrition information. if your doctor
prescribes a diet low in salt and calories, which
product should you definitely NOT purchase?
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sion of a parent measure of everyday problem solving
developed in prior research for nondemented elders,
the Everyday Problems Test (EPT; Willis, 1996). A major
concern in the development of the EPCCE was that
the range of item difficulty be broad enough so that a
floor effect would not be reached immediately by par-
ticipants as the disease progresses, yet the measure
would be of sufficient difficulty to assess functioning
among those participants in the very early stages of
the disease. The 32 EPCCE items represent four levels
of difficulty; eight items each were included that had
been answered correctly by 90%, 80%, 70%, and 60%
of a large representative sample of nondemented
elders. Approximately half of the EPCCE items are
represented in the parent EPT measure.

The validity of the EPT as a measure of functional
competence has been examined by comparing EPT
performance to three other functional measures. First,
a significant relationship (r = .67) was found between
EPT scores and direct observation of older adults in
their homes performing everyday tasks related to the
domains of medication, phone, and meal preparation
(Diehl, Willis, & Schaie, 1995). Second, a significant
relationship (r = -.24, p < .05) was also found be-
tween EPT scores and spousal ratings of the number
of IADL limitations shown by the subject (Marsiske,
1992). Finally, the correlation between the EPT and
the Basic Skills Test (Educational Testing Service, 1977),
a measure of functional literacy, was r = .87.

Instrumental Activities of Daily Living (IADL; Lawton
& Brody, 1969).—Both the patient and the caregiver
were administered a self-report measure examining
perceptions of the patient’s functioning in each of the
seven IADL domains. Each domain was assessed by
a one-item Likert scale of 3 to 5 points. The total score
range was from O to 31. Although traditionally a higher
IADL score reflects greater limitation, patient and
caregiver IADL scores were reversed so that higher
scores across all measures reflected higher levels of
functioning.

Physical Self-Maintenance Scale (PSMS; Lowenthal,
1964).—A clinician rated the patient’s functional
competence in each of the six personal Activities of
Daily Living (ADL) domains: toileting, feeding, dress-
ing, grooming, physical ambulation, and bathing. Each
activity domain is represented by a 5-point Likert scale.
(total score range: 6-30). PSMS scores were also re-
versed so that higher scores reflected higher levels of
functioning.

Measures of Disease Severi
and Global Cognitive Functioning

The cognitive test battery involved two subsets of
measures. First, global cognitive functioning and dis-
ease severity were assessed by four measures.

Mini-Mental Status Examination (MMSE; Folstein et
al., 1975).—The MMSE, a measure of global cognitive
ability, has been widely used in epidemiological stud-
ies of cognitive function in community-dwelling older
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adults and in the staging of dementia (Fillenbaum, 1985;
Galanos, Fillenbaum, Cohen, & Burchett, 1991; Zec,
Landreth, Vicari, Belman, et al., 1992; Zec, Landreth
Vicari, Feldman, et al., 1992). Domains of cognitive
functioning include orientation, immediate and de-
layed recall for words, attention and concentration,
language, and praxis (total score range: 0-30).

CGlobal Deterioration Scale (GDS; Reisberg, 1983).—
The GDS is a clinician rating scale indexing the de-
gree of cognitive decline of individuals with demen-
tia. Each stage describes cognitive and behavioral
decline and severity of dementia. The GDS ranges from
1, indicating no cognitive decline, to 7, indicating very
severe cognitive decline and late dementia. The scores
were reversed in this analyses so that higher scores
represent greater competency.

Brief Cognitive Rating Scale (BCRS; Reisberg, 1983).—
The BCRS provides an estimate of dementia severity
through clinician ratings in five areas of cognitive func-
tioning including concentration, recent memory, past
memory, orientation, and functioning or self-care. Scores
on each item range from 0-7 (total score range: O-
35). Scores were reversed so that higher scores reflect
higher functioning.

Alzheimer’s Disease Assessment Scale (ADAS; Mohs,
1994; Rosen, Mohs, & Davis, 1984; Stern et al., 1994;
Zec, Landreth, Vicari, Belman, et al., 1992; Zec, Landreth,
Vicari, Feldman, et al., 1992).—The extended mental
status exam consists of two subscales measuring cog-
nitive and behavioral domains. Cognitive domains in-
clude: orientation, word list immediate recall, word
list recognition, verbal comprehension and expression,
confrontation naming, ability to follow instructions,
constructional praxis, and ideational praxis (total score
range: 0-70). Behavioral domains include: delusions,
hallucinations, pacing, motor impairments, tremors, de-
pression, tearfulness, and changes in appetite. Behav-
ioral difficulties are assessed by the clinician based on
interviews with caregivers and care recipients and on
the care recipient’s behavior during cognitive testing
(total score range: 0-50). Total scores on combined
ADAS subscales have been found to be sensitive to
varying degrees of dementia severity, but not to dif-
ferences in educational attainment (Zec, Landreth, Vi-
cari, Belman, et al., 1992). Because high scores in-
dicate greater cognitive and behavioral impairment,
reverseg scores for the cognitive and behavioral com-
ponents of the ADAS were computed.

Higher-Order Neuropsychological Measures

The second subset of the cognitive test battery in-
cludes higher-order neuropsychological measures, some
of which represent executive functioning.

WAIS-R Digit Symbol (Wechsler, 1981).—This timed
section of the Performance Scale of the Wechsler
Adult Intelligence Scale-Revised measures visual-mo-
tor speed and memory (i.e., new learning). It consists
of a key with nine pairs of number-nonsense symbols
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and four rows of small blank squares with a randomly
ordered number above each. The task is to use the
key to copy as many nonsense symbols into the empty
squares as possible in 90 seconds. The maximum to-
tal score is 93, with a higher score demonstrating greater
levels of cognitive competency.

WAIS-R Block Design (Wechsler, 1981).—This timed
test is part of the Performance Scale and measures
perceptual organization, visuo-spatial construction, and
reasoning ability. The task is to arrange red and white
blocks so that they match a specific design in a spe-
cific time period. The maximum total score of 51 points
represents a high degree of cognitive ability.

Trailmaking Parts A and B (Reitan, 1955; Reitan &
Tarshes, 1959).—These timed tests measure visual scan-
ning, visual-motor speed and executive function (Lezak,
1945; Royall et al., 1992). In Part A, participants are
asked to draw a line connecting a series of randomly
arranged numbers as quickly as possible. Maximum
time allotment for completion of the task is 200 sec-
onds. In Part B, participants must alternately connect
numbers and letters, thus keeping two series in mind
simultaneously. Maximum time allotment for comple-
tion of the task is 300 seconds. High scores indicate
longer time periods required to complete each task,
and thus reflect greater cognitive impairment. For the
current analyses, Trails A and B totals were reversed
by subtracting the maximum time to completion (i.e.,
200 and 300 seconds, respectively) from each score.
For the reversed Trailmaking scores, higher scores in-
dicate better performance (i.e., faster time to com-
pletion).

Fuld Word Fluency (Fuld, 1980).—In this test, par-
ticipants must name as many food items as they can
in 60 seconds. It has been reported as a measure
of executive function (Royall et al., 1992). The test is
scored for the number of words generated and for
the number of repetitions of food items given within
the time frame. Greater cognitive competency is dem-
onstrated by a higher score on the Fuﬁi test.

Results
Individual Differences and EPCCE Scores

On average, subjects answered 45% of EPCCE ques-
tions correctly. The mean score was 14.43 (SD = 7.40,
range = 2-32). A 2 x 2 x 2 ANOVA was carried
out with the EPCCE score as the dependent variable,
and gender (male, female), age (younﬁ-old, old-old),
and education (high school, less than high school) as
the independent variables. No significant main effects
or interactions were found using the EPCCE score as
the dependent variable. However, low power may
have precluded the emergence of significant effects.
For example, the effect size for the largest mean dif-
ference (i.e., males M = 15.45, females M = 13.37)
was .27. The power level for the present analysis is
.56, indicating a low likelihood of identifying a signifi-
cant main effect. To detect this effect with a power
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of .80, approximately 108 subjects would be needed.
Thus, conducting this analysis with a larger sample
size may reveal significant group differences on the
EPCCE.

Level of dementia severity as measured by perfor-
mance on the MMSE was examined in relation to total
EPCCE scores. Disease severity was associated with
EPCCE scores, A2, 60) = 9.85, p < .001. Individuals
with very mild cognitive impairments (MMSE > 24) had
an average EPCCE total score of 21.46 (SD = 6.63).
Individua%s with mild cognitive impairments (MMSE =
20-23) obtained EPCCE total scores of 14.20 (SD =
7.58). Participants with moderate cognitive impair-
ments (MMSE < 19) had an average EPCCE total score
of 11.73 (SD = 5.89). Table 2 presents descriptive
statistics for the EPCCE and cognitive measures.

Relationship of the EPCCE
to Cognitive Measures

The relationship between the EPCCE, demographic
variables, and measures of functional competence
and cognition were examined (Table 3). No signifi-
cant univariate associations were found between
the EPCCE and age, gender, education, or race. The
EPCCE was related to patient self-ratings of IADL
performance (r = .36, p < .01), but not to caregiver
IADL ratings. The relation to the PSMS was not sig-
nificant.

Significant associations were found between the
EPCCE and all cognitive measures. The EPCCE total
score was significantly related to global measures of
cognitive function such as the Brief Cognitive Rating
Scale, the Clobal Deterioration Scale, the Mini-Men-
tal Status Examination, and the cognitive subsection
of Alzheimer’s Disease Assessment Scale. These cor-
relations indicate that higher scores on the EPCCE
were associated with better cognitive performance and
an earlier stage of dementia.

The EPCCE was also significantly associated with
measures of more specific, higher-order executive func-
tioning abilities as measured by Digit Symbol, Block
Desiﬁn, Trailmaking A and B, and Fuld Word Fluency.
In all cases, better performance on the EPCCE was
associated with better overall cognitive performance.

A simultaneous multiple regression including all
correlated variables was highly significant, A9, 23) =
4.76, p < .01, and accounted for over half of the
variance in EPCCE scores, R? = .65, adjusted R? =
.51. This model included as independent variables
the MMSE, ADAS cognitive, GDS, BCRS, Trailmakin
Parts A and B, Digit Symbol, Block Design, and Ful
Verbal Fluency.

Regression Analyses

Civen the considerable multicollinearity among the
cognitive measures (Table 3) and the sample size, sum-
mary indicators of cognitive functioning were formed
from the cognitive measures. Principal components
analyses were conducted separately for the global
cognitive measures and for the higher-order executive
functioning measures (Afifi & Clark, 1990). Principal



Table 2. Descriptive Statistics: Everyday Competency and Cognitive Measures

Young-Old Old-Old
Men Women Men Women Total

Everyday Competency
EPCCE (0-32)

n 18 16 13 18 65 |

M 16.5 12.19 14.77 14.11 14.43

SD 8.25 6.88 8.58 5.92 7.40

Range 4-32 4-28 2-29 3-24 2-32
IADL—Caregiver (0-31)*

n 17 16 13 18 64

M 10.94 14.38 9.54 7.5 10.55

SD 3.17 4.47 5.88 3.75 4.93

Range 4-16 9-23 1-21 1-15 1-23
IADL—Patient (0-31)*

n 17 16 13 18 64

M 12.94 16.44 12.69 14.0 14.06

SD 5.99 3.41 5.14 4.68 5.00

Range 4-23 9-20 1-22 5-22 1-23
PSMS (0-30)*

n 17 16 13 18 64

M 29.41 29.13 27.92 26.72 28.28

SD .62 1.82 1.38 2.40 2.0

Range 28-30 23-30 26-30 21-30 21-30
Cognitive Functioning
MMSE Total (0-30)

n 17 16 13 17 63

M 21.94 19.38 20.69 17.47 19.83

SD 3.94 3.77 4.59 2.90 4.08

Range 15-29 12-26 13-28 12-21 12-29
BCRS (0-35)°

n 15 14 13 17 59

M 17.07 14.93 15.85 13.29 15.20

sD 3.22 3.65 3.02 2.39 3.32

Range 12-23 8-21 12-22 9-17 8-23
ADAS Cognitive (0-70)*

n 15 14 1 16 56

M 54.13 51.71 53.64 51.0 52.54

SD 6.53 7.19 6.44 4.68 6.20

Range 43-63 35-60 40-61 44-58 35-63
ADAS Behavioral (0-50)

n 15 14 13 17 59

M 46.2 47.14 46.0 45.47 46.17

SD 2.6 2.14 3.34 3.69 3.02

Range 41-50 44-50 40-50 38-50 38-50
Digit Symbol (0-93)

n 13 6 6 1 36

M 21.85 12.33 14.33 20.0 18.44

SD 14.53 8.64 10.13 10.3 11.93

Range 6-48 0-22 0-26 0-35 0-48
Block Design (0-51)

n 13 6 7 1 37

M 22.38 5.0 9.71 14.73 14.89

SD 14.39 6.54 7.85 10.2 12.49

Range 0-44 0-16 0-22 0-30 0-44
Trailmaking A (0-200)

n 13 10 8 12 43

M 99.84 91.6 99.25 109.25 100.44

SD 62.98 63.61 43.43 62.62 58.16

Range 0-175 0-161 0-134 0-171 0-175
Trailmaking B (0~300)*

n 13 8 8 11 40

M 88.31 54.75 52.75 68.36 69.0

SD 93.77 68.32 71.63 64.85 75.91

Range 0-223 0-158 0-156 0-200 0-223
Fuld Fluency

n 12 9 7 13 41

M 10.92 10.89 7.85 12.31 10.83

SD 6.07 5.1 3.39 4.75 5.11

Range 2-21 4-18 2-12 6-20 2-21

Note. Higher scores indicate
Scores have been reverse co

§reater levels of competency. Possible ranges are listed after each test.
ed.
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Table 3. Correlation Matrix of EPCCE, Demographic, Everyday Competence, and Cognitive Measures

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1. EPCCE
2. Age -.01
3. Education 14 -6
4. |ADL—Caregiver* 24 -47* a7
5. IADL—Patient® 36* -14 .24 A7
6. PSMS* .23 -48* .13 .50 .17
7. BCRS Total* .38* -34* 03 .15 .18 .23
8. CDs? .36* -36* .15 .32* .32* .50* .63*
9. MMSE Total 55% -24 20 24 .13 23 .73* 49+
10. ADAS Cognitive
Errors® .63* -15 .18 .33 .17 .23 .51* 44* .67*
11. ADAS Behavioral
Problems* -01 -21 11 .28 .16 .23 .27* 29* .08 .23
12. Digit Symbol 56* .04 .19 22 42 16 .29 .33* .36 .48* .17
13. Block Design 49* -09 20 .19 30 .32 .29 .21 .36* .27 26 .72*
14. Trailmaking Part A* 39* .11 10 .37* .29 20 07 .26 .12 .40* .19 .66* .53*
15. Trailmaking Part B* .70* -08 .20 .37* .46* .30 .38* .42* .59* .50* -.04 .75* .62* .65*
16. Fuld Fluency at :
60 Seconds .53* -10 -10 .23 .28 -14 .38* .26 .45* .50* -.05 .43* .28 .46* .57*

*Significant at .05 level.

*Scores have been reverse-coded so that higher scores for all measures indicate greater levels of competency.

components with eigenvalues greater than one were
retained and then entered in a hierarchical regression
analysis with the EPCCE as the dependent variable, as
outlined in Cohen and Cohen (1983).

In each principal components analysis, only those
variables demonstrating significant univariate associa-
tions with the EPCCE were included. Thus, MMSE to-
tal score, ADAS cognitive total, GDS, and BCRS total
were included in the first principal component analy-
sis examining global cognitive measures. One princi-
pal component with an eigenvalue greater than one
(i.e., 2.77) was found, accounting for 69% of the vari-
ance. The individual measures contributed approxi-
mately equally to the principal component, with eigen-
vectors ranging from .46 for GDS to .53 for MMSE
total score.

The second principal component analysis included
DiFit Symbol, Block Design, Trailmaking A and B, and
Fuld Verbal Fluency. One principal component with
an eigenvalue greater than one (i.e., 3.30) was found,
accounting for 66% of the variance. The individual
measures contributed approximately equally to the
principle component, with eigenvectors ranging from
.35 for verbal fluency to .49 for Digit Symbol.

A hierarchical regression model predicting EPCCE
total scores was formed by entering factor scores for
the principal component representing global cognitive
ability in the first step followed by factor scores for
the principal component representing higher-order
executive functioning in the second step (see Table
4). The principal component representing global cog-
nitive ability was found to account for significant vari-
ance in EPCCE total scores, A1,26) = 36.66, p < .001,
R* = .59, adjusted R? = .57. Additionally, the inclu-
sion of the principal component representing higher-
order functioning significantly increased the amount
of variance explained in EPCCE total scores, F(2,25)
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Table 4. Summary of Hierarchical Regression Analyses
for Variables Predicting EPCCE Total Scores (N = 65)

Variable B SEB IR? R?
Step 1

General Cognitive Ability  6.30 1.04 .59 .59
Step 2

Executive Functioning 3.21 1.07 .10 .69

Notes: The principal component representing general cognitive
ability represents a linear combination of MMSE total score, ADAS
cognitive, GDS, and BCRS totals. The principal component repre-
senting executive functions represents a linear combination of Trail-
making Parts A and B, WAIS-R Block Design and Digit Symbol,
and Fuld verbal fluency. Values indicate the contribution of each
variable as entered into a hierarchical regression analyses. Thus,
beta weights are listed for a given variable in the presence of all
preceding variables or variables included in a given step.

= 28.37, p < .001, R? = .69, adjusted R* = .67.
Performance on global cognitive measures and scores
on higher-order executive abilities each accounted
for a significant amount of unique variance in EPCCE
performance.

Discussion

The purposes of this study were twofold. First, the
performance of Alzheimer’s patients in mild to mod-
erate phases of disease severity was examined on an
objective measure of problem solving with respect
to everyday tasks. Second, the question of whether
performance of complex daily activities involved ex-
ecutive functions, as well as global cognitive processes,
was considered.

Subjects answered correctly, on average, 45% of
the items on the EPCCE. There was a significant rela-
tionship between level of disease severity, as measured



.

by the MMSE, and EPCCE performance. Whereas sub-
jects with very mild cognitive impairments responded
correctly to 67% of the items, those with mild and
moderate impairment had correct answers only 44%
and 37% of the time, respectively. The EPCCE was
not significantly related to age or education. As indi-
cated in prior research, disease severity rather than
age or education per se is the more salient variable in
accounting for functioning with respect to cognitively
complex tasks.

Although everyday functioning is a multidimensional
phenomenon involving cognitive and physical aspects,
the EPCCE was developed to focus on the cognitive
domain, and the findings of the study indicate that
this aim was achieved. EPCCE scores were not signifi-
cantly related to clinician ratings of physical self-main-
tenance (PSMS), nor to the noncognitive, behavioral
portion of the Alzheimer’s Disease Assessment Scale.

EPCCE performance was significantly related to all
four measures of global cognitive ability or disease
severity, including the Mini-Mental Status Exam, the
Global Deterioration Scale, the Brief Cognitive Rating
Scale, and the cognitive domains of the Alzheimer’s
Disease Assessment Scale. Findings from hierarchical
regression analyses indicate that approximately 60%
of the variance in the EPCCE can be accounted for by
these global ability measures. On the one hand, this
is reassuring because the EPCCE was construed as a
measure of everyday cognitive competence. On the
other hand, however, the findings indicate that 40%
of variance in EPCCE performance is not accounted
for by these commonly used global ability measures,
and thus these measures should not be used as the
sole proxies for objective indicators of everyday cog-
nitive functioning. Direct assessment of the cognitive
demands of daily living appears to be measuring some-
thing beyond the cognitive abilities represented in
global measures. .

Of particular concern was the association between
EPCCE performance and measures of higher-order execu-
tive functioning. These higher-order skills are known
to exhibit earlier decline in both normal and patho-
logical aging. Reports by patients or family of difficulty
with the tasks of daily living that involve higher-order
skills have been found to be the earliest indicators of
cognitive impairment. Findings from our hierarchical
regression analyses indicate that significant additional
unicLue variance in EPCCE performance is accounted
for by these higher-order executive functions. These
results offer evidence of convergent validity for the
EPCCE in that they represent everyday tasks involving
both global cognitive processes and higher-order ex-
ecutive functions.

In previous research (Ashford et al., 1986, 1992;
Fitz & Teri, 1994) the association between MMSE
scores and subjective rroxy IADL ratings has been found
to vary with the levei of disease severity. Less congru-
ity was found in the early and later stages of disease
progression. The lack of a significant association be-
tween caregiver IADL ratings and EPCCE scores may
be due to the fact that approximately 40% of our sub-
jects would be classified in the very mild to mild level
of disease severity based on MMSE scores. In the early
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phases of coping with Alzheimer’s, caregivers often
overreact by either denying cognitive limitations in the
patient or by severely underestimating the capabilities
of the patient. Of interest is the modest association
between patient ratings of IADL competence and EPCCE
scores. The strong association between higher-order
cognitive skills and the EPCCE suggests that these
subjects can still employ these abilities in problem solv-
ing situations, and thus may have’ somewhat real-
iStiEs assessments of their cognitive competence in daily
tasks.

We view the EPCCE as a complement to other ex-
isting objective measures of functioning. The Lowen-
stein measure of the Direct Assessment of Functional
Status has proven useful in assessing both cognitive
and motoric aspects of functioning in tasks of daily
living (Lowenstein et al., 1989). The EPCCE comple-
ments and extends the Lowenstein scale by assessing
several IADL domains (e.g., medication use, meal prep-
aration, household maintenance) not included in the
Direct Assessment scale and by providing findings with
respect to the association between objective mea-
sures and the higher-order executive cognitive domains.
Likewise, the EPCCE complements Marson’s measures
of medical decision making by assessing a broader
array of domains of everyday tasks (Marson, Cody, Ing-
ram, & Harrell, 1995). The unique contribution of the
EPCCE is that it represents a wide array of IADL-type
problems that require higher-order executive functions
for task solution.

Given the early stage of development of the EPCCE,
there are several limitations to the findings reported
in the current study. These findings are based on a
small sample. In general, participants were Caucasian
and more highly educated than the total population
of Alzheimer’s patients. Future research should focus
on the exploration of everyday competence in more
heterogeneous samples of Alzheimer’s patients.

In conclusion, the EPCCE has been shown to pro-
vide an objective measure of problem solving with re-
spect to cognitively demanding tasks encountered in
the daily lives of community-dwelling older adults. We
recommend that the EPCCE be conceptualized as
a measure of everyday competence that can be used
in conjunction with traditional measures of subjective
ratings of functional ability and standard neuropsycho-
logical tests to provide a more complete assessment
of a patient’s ability to perform tasks of daily living.
The recent development of several objective measures
of functional ability should bridge the gap between
current assessment tools and knowledge of everyday
competence in cognitively challenged elderly adults.
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