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Abstract
Background—This study describes the development and validation of a shortened version of the
Everyday Cognition scales (ECog) (1), an informant-rated questionnaire designed to detect
cognitive and functional decline.

Methods—External, convergent and divergent validity, and internal consistency were examined.
Data was derived from informant ratings of 907 participants who were cognitively normal, had
mild cognitive impairment (MCI) or dementia.

Results—Twelve items were included in the short version (ECog-12). The ECog-12 correlated
with established functional measures and neuropsychological scores, only weakly with age and
education, and demonstrated high internal consistency. The ECog-12 showed excellent
discrimination between the dementia and normal groups (AUC = .95, CI = .94-.97) and showed
promise in discriminating normal older adults from those with any cognitive impairment (i.e. MCI
or dementia). Discrimination between MCI and normals was poor.

Conclusions—The ECog-12 shows promise as a clinical tool for assisting clinicians in
identifying individuals with dementia.
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I. Introduction
As the proportion of older adults within the population increases both in the U.S. and across
the world, the prevalence of cognitive impairment and dementia is also rising. It is
commonly reported that in individuals 85 and older, upwards of 30-40% have dementia (2).
Mild cognitive impairment (MCI) may be even more prevalent. Despite their prevalence,
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both MCI and dementia often go unrecognized. In particular, inadequate recognition of
dementia in clinical practice has been well documented and widely recognized (3-5)
prompting many groups to call for regular screening of dementia in clinical settings (6, 7).
Failure to identify dementia has important implications in terms of the establishment of
appropriate treatment and supportive services.

Screening for dementia, however, can present challenges within a busy clinical setting with
competing care demands. There are a number of brief performance-based cognitive
screening instruments that can be useful in this regard. The MMSE is among the best well
known cognitive screening measures, but it is also well recognized to have limitations in
terms of its sensitivity to early disease and, like other cognitive tests, it can be confounded
by low education and other demographic variables. Other performance-based cognitive
screening tests have been developed that are, in some cases, briefer (i.e. Clock Drawing, 7
Minute Screen (8)) and/or have improved sensitivity to mild impairments in domains other
than memory (i.e. MOCA, (9)). The use of caregiver/informant ratings of everyday
cognition and daily function offer an alternative or complimentary approach to detecting
neurodegenerative diseases of cognitive aging. Some of the benefits of this type of
assessment are that they are time and cost efficient and can overcome some of the
limitations of cognitive measures in that they are not as strongly affected by non-disease
variables such as educational attainment (10-12).

The detection and characterization of functional impairments in particular, has many
important clinical and research applications. It is important to identify individuals who are
having difficulty functioning in their daily life because additional support or a higher level
of care may be warranted. Loss of functional abilities is part of the diagnostic criteria for a
dementia syndrome and is therefore important to document for diagnostic purposes. Mild
changes in daily function and everyday cognition are now recognized to frequently occur
early in neurodegenerative diseases of aging, including during the stage of Mild Cognitive
Impairment (MCI) (13, 14). Importantly, the presence of problems in everyday function
have been shown to help predict who will more rapidly decline and convert to dementia (10,
15). As such, informant ratings of everyday function may also have prognostic value.
Finally, everyday function is also a critical outcome in tracking disease progression in
clinical contexts and treatment trials (16). Measures of functional capacity are increasingly
being included as endpoints in both pharmacological and nonpharmacological interventions.

A number of informant-rated measures of everyday function currently exist. However, many
older instruments that are still in wide spread use were developed with little attention paid to
their psychometric properties (17). Additionally, many functional instruments focus
primarily on the loss of independence in basic and instrumental activities of daily living (17,
18). Presently, there are few instruments available to systematically assess more mild
problems in everyday function and cognition. Those that do exist tend to be limited by
restricted content coverage (19-21).

There is a clear consensus in the field that new approaches to measuring everyday function
are needed (22, 23). The Everyday Cognition (ECog) scales were developed in response to
some of the limitations of existing instruments. One goal in developing the ECog was to
measure relatively mild functional changes that may predate loss of independence in major
activities of daily living. A second aim in developing the ECog was to assess functional
abilities that are clearly linked to specific cognitive abilities, in other words, the everyday
correlates of specific neuropsychological impairments. In part this is important because
some functional losses in basic and instrumental activities of daily living may be related to
physical impairments rather than cognitive changes. Previous validation studies using the
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full length 39 item version of the ECog support its content, construct and external validity
(1).

The present paper describes the development and validation of a shortened version of the
Everyday Cognition scales (ECog). The goal of the present study was to determine if we
could reduce the number of items of the original scale, while maintaining good
psychometric properties. The resulting scale was then compared to the original version with
respect to indices of external, convergent and divergent validity and internal consistency.

2. Methods
2.1. Study participants

Participants were drawn from a consecutive series of individuals evaluated through a
university based Alzheimer’s Disease Research Center (ADRC). Participants were either
referred for a clinical evaluation or recruited directly from the community (see previous
publication for more detail (24)). All participants received the same type of multidisciplinary
diagnostic evaluation which included a detailed medical history, physical/neurological
exam, lab work, neuroimaging, and neuropsychological testing. Diagnosis (Normal, MCI,
Dementia) was made according to standardized criteria at a consensus case conference.
Cognitive impairment was clinically identified when a participant’s performance fell
approximately 1.5 standard deviations below age-corrected norms and in reference to their
education and occupational background. Dementia was diagnosed using DSM-III R (25)
criteria for dementia. Individuals with cognitive changes not meeting criteria for a dementia
were diagnosed with MCI. All diagnoses were made blind to the results of the ECog. Cases
without a diagnosis were not included in the study. All procedures that were part of this
study were approved by the Institutional Review Board (IRB) at the University of
California, Davis and all participants consented to the study.

2.2. Everyday Cognition (ECog)
The original version of the ECog is an informant-based measure of cognitively-relevant
everyday abilities comprised of 39 items, covering six cognitively-relevant domains:
Everyday Memory, Everyday Language, Everyday Visuospatial Abilities, and Everyday
Planning, Everyday Organization, and Everyday Divided Attention. For each item,
informants compare the participant’s current level of everyday functioning with how he or
she functioned 10 years earlier. In this way, individuals serve as their own control. Ratings
are made on a four-point scale: 1 = better or no change compared to 10 years earlier, 2 =
questionable/occasionally worse, 3 = consistently a little worse, 4 = consistently much
worse. The original ECog was developed through a rigorous process that included initial
pilot testing of a larger potential pool of items. A goal of that initial pilot testing was to
identify and discard items with obvious poor psychometric properties. For example, items
were not retained if they were associated with a high percentage of “I don’t know” responses
– indicating the item did not readily apply to many individuals or was not frequently
observed by an informant. However, few functional abilities will universally apply to all
individuals so an ‘I don’t know’ response option was retained. The original version has been
shown to have excellent psychometric properties including good test-retest reliability (r = .
82, p<.001) as well as evidence of various aspects of validity including content,
construction, convergent and divergent, and external validity (1). The current paper focuses
on a total ECog score which is the sum of all completed items, divided by the number of
items completed; thus, total scores range from 1-4.
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2.3. Standard Measures of daily function
The Blessed Dementia Rating Scale (BDRS) (26, 27) is a widely used instrument to measure
functional activities and is based on a structured interview with an informant. It consists of
22 items assessing functional activities including basic activities of daily living (ADLs)
(e.g., eating, dressing) and instrumental ADLs (e.g. housekeeping and money management).
Ratings for each item range from 0 = normal, .5 = has some trouble, and 1 = unable to
complete. The BDRS has been shown to correlate with postmortem neuropathological
changes (26-29).

The Clinical Dementia Rating Scale (CDR) (30) is a structured caregiver interview
measuring everyday functions related memory, orientation, judgment and problem solving,
community affairs, home and hobbies, and personal care. The “sum of boxes” score was
used, which is the arithmetic sum of the six subscores and represents a global measure of
everyday functioning. Lower scores represent a higher level of function in daily life.

2.4. Neuropsychological Measures
The Spanish and English Neuropsychological Assessment Scales (SENAS) (31, 32) were
used to measure two specific domains of cognitive functioning: episodic memory and
executive function. Episodic memory is a composite variable made up of indices from a
supra-span word list learning task. The executive functioning variable is comprised of
several working memory and fluency tests. The SENAS subtests are psychometrically
matched so that they have linear measurement properties and similar reliability of
measurement.

2.5. Scale development and analysis
An empirical approach was used to select items for retention in a short form of the ECog.
Item response theory (IRT) based analysis was used to identify which items of the original
scale to include in a shortened version of the ECog. IRT is a modern approach to
psychometric test development that encompasses a mathematical theory for characterizing
item and scale measurement parameters and associated numerical methods for estimating
these parameters. Two basic parameters of IRT models are item difficulty and
discrimination. Item difficulty corresponds to the ability level at which an item is maximally
discriminating. Ability is an index of examinee performance on the underlying construct that
the test is intended to measure. Item discrimination refers to the degree to which small
differences in ability are associated with different probabilities of passing the item. An IRT
analysis simultaneously estimates difficulty and discrimination parameters for all items and
ability estimates for all examinees. Item difficulty parameters and examinee ability estimates
are measured on the same scale, and consequently, item difficulty corresponds to the
examinee ability value at which the item is maximally discriminating. Selecting items for a
scale that have high discrimination values but that have broadly variable difficulty values
results in a measure that is sensitive to individual differences and change in ability across a
broad range of ability, and this is important in limiting floor and ceiling effects.

Previous work with the ECog showed that the overall pool of 39 items was sufficiently uni-
dimensional to meet fundamental IRT assumptions (1). To identify items for an abbreviated
ECog, we examined estimates of item difficulty from an IRT analysis of all 39 of the
original ECog items and selected the two items in each of the six ECog domains which had
the highest and lowest item difficulty estimates, respectively. This was done to ensure that
the shortened version of the ECog would reflect individual differences across multiple
cognitive domains and would continue to be sensitive across a wide range of everyday
ability, capturing both early and later occurring functional impairments. This process
resulted in a new scale composed of 12 items (ECog-12). An ECog-12 score was calculated
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by averaging the scores of the 12 selected items and an ECog-39 score was similarly
calculated by averaging all 39 items.

Diagnostic group differences were examined across the two versions of the ECog using one-
way analysis of variance (ANOVA). A significant F statistic was followed up by pairwise
comparisons using Tukey’s honestly significant difference tests. Receiver operator
characteristic (ROC) curves and the area under the ROC curve (AUC) were generated to
examine the ability of each version of the ECog to discriminate between cognitively normal
older adults and cognitively impaired individuals (i.e. those with either MCI or dementia).
Analyses were also repeated to determine the discriminative properties of the scales to
differentiate normals from MCI, and MCI from dementia. Follow-up analysis also examined
comparisons with a mild dementia group (defined as individuals with a diagnosis of
dementia who had an MMSE > 20). Sensitivity and specificity values for the ECog-12 and
the original length version of the ECog (ECog-39) were generated from the above analysis
(setting sensitivity at 80% to determine optimal specificity and cut-off scores). Convergent
and divergent validity were examined by evaluating the strength of the correlation
coefficients between the two ECog scales with other functional and cognitive measures, as
well as demographics. Internal consistency was measured using Cronbach’s alpha. Box plots
of scores on each version of the ECog were generated to examine range of variability in
scores across diagnostic groups. The appendix contains the items that make up the 12-item
version.

3. Results
3.1. Sample Characteristics

Results were derived from informant ratings for 907 elderly participants. The sample was
comprised of a cognitively diverse group that included 193 participants who were
cognitively normal 190 who had MCI, 458 who had been diagnosed with a dementia; an
additional 66 individuals had a diagnosis of Questionable Cognitive Impairment (this group
was not included in analyses comparing diagnostic groups because they did not clearly fit
into the normal or MCI groups). Of those with dementia, the majority had possible or
probable Alzheimer’s disease. Years of education ranged from 0 to over 20 yeas of
education (mean for the entire sample = 13.84 (3.71)) with 124 individuals having less than
12 years of education. Participants were of various racial/ethnic backgrounds with about a
quarter of the sample being non-Caucasian: 134 (15%) were Hispanic, 95 (10%) were
African American, 616 (68%) were Caucasian, and the remainder of the sample was of
another or unknown ethnicity. Table 1 presents the characteristics of the sample by
diagnostic category.

In terms of informant characteristics, 48% of the informants were a spouse, 39% were an
adult child of the participant, or a son-in-law/daughter-in-law, 5% were another family
member, 5% were friends, and the remainder were reported as ‘other.’ Sixty-three percent
saw the participant on a daily basis, 92% on at least a weekly basis. Average hours per week
spent with the participant was 87.3 (SD = 70.1).

3.2. Scale differences across diagnostic groups (external validity)
The average total score on the ECog-12 score was significantly different across the three
diagnostic syndromes (p<.001); follow-up comparisons adjusted for multiple comparisons
further showed that each group was significantly different from the other two groups. The
ECog-39 total score also differed for each diagnostic group (p’s <.05, adjusted for multiple
comparisons). Table 1 provides the mean ECog total score for both versions across
diagnostic syndromes. Analyses below also examined mild dementia separately (defined as
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and MMSE score greater than 20); the mean total score for the mild dementia group on the
ECog-12 was 3.21 (.69) and for the ECog-39 it was 2.80 (.70).

ROC curves were generated to measure the effectiveness of each ECog version to classify
patients into diagnostic groups. The ECog-12 was equally as sensitive as the full length
version in discriminating between those with any cognitive impairment (either dementia or
MCI) and participants with normal cognitive function. The area under the curve (AUC) for
both versions of the ECog was .91 (95% CI = .88 -.93) (see also Table 2). Optimal cut off
scores for a given sensitivity and specificity are also provided in Table 2. Figure 1 plots the
ROC curve for the discrimination between individuals with cognitive impairment versus
cognitively normal elderly.

We also examined the ability of both versions of the ECog to discriminate between other
various diagnostic groupings (see Table 2). Not surprisingly, the discrimination between
individuals with dementia versus the cognitively normal group was highest with an AUC of .
95 for the ECog-12. The full length and short form of the ECog showed almost identical
results in this comparison. Discrimination of the dementia group from individuals with MCI
was less strong (AUC = .80 for the ECog-12) with a specificity value somewhat higher for
the full length version of the ECog. The ability of both version of the ECog to discriminate
those with MCI from normal elderly was weakest (AUC = .79 for the ECog-12) with
relatively low specificity values.

Moderate to severe dementia is relatively easier for clinicians to identify while identifying
those with mild dementia or MCI from normal elders remains challenging. As such, we re-
ran several of the above comparisons including only those with mild dementia. The
discrimination of mild dementia from normal elderly was still quite good and nearly
identical as compared to the results of the analyses that included the more severely
demented individuals (AUC = .94 for the ECog-12). However, the discrimination between
mild dementia and MCI was poor, particularly with the short version of the ECog.

3.3. Relationship with other variables (convergent and divergent validity)
Convergent validity was assessed by examining the relationship between the ECog-12 and
other standard measures of daily function (see Table 3 which provides R2 values). The
ECog-12 showed a moderate to strong correlation with existing measures of daily function,
including the CDR (sum of boxes) and the Blessed Roth Dementia Rating Scale. While
everyday function is expected to be related to measures of cognitive function, the
relationship between the ECog-12 and the neuropsychological variables was anticipated to
be weaker than the relationship between the ECog-12 and other measures of everyday
function. As expected in this regard, the ECog-12 showed moderate correlations with
neuropsychological tests of episodic memory and executive function. The relationships
between the original version of the ECog and both of the existing functional scales and the
neuropsychological measures were of a similar magnitude although somewhat higher when
compared to the relationship between these same variables and the ECog-12.

Finally, the association between the ECog-12 and select demographic variables was also
examined (divergent validity). Here it was anticipated that there would be negligible
associations. Results show that not more than 4% of the variance in the ECog-12 can be
accounted for by either age or education level. Again, the magnitude of the relationship
between the ECog-12 and the ECog-39 and these demographic variables was similar.

3.4. Internal consistency and other psychometric characteristics
Cronbach’s alpha was calculated as a measure of internal consistency. Cronbach’s alpha for
the ECog-12 was .96, supporting its use as a global measure of everyday cognition. Figure 2
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presents box plots of the ECog-12 in comparison to the total score for the ECog-39, showing
the median score, and upper and lower quartiles for each diagnostic group. First, the figure
demonstrates that both versions of the ECog do not show appreciable ceiling effects for the
MCI group, and even to a large extent in the normal group. This is in contrast to some
existing functional measures on which individuals with early disease show little to no loss in
the functional abilities measured. However, there is some overlap in the distribution of
scores between the normal and MCI groups on both version of the ECog, making cross-
sectional discrimination of these two groups difficult using the ECog alone. Additionally, in
contrast to the full length version, the ECog-12 does show somewhat of a floor effect in the
dementia group, wherein 26% of the dementia sample is scoring at the maximally impaired
level. This is compared to 5% of the dementia sample who score at the maximum level on
the original version of the ECog. Those individuals who scored at the maximal level on the
ECog-12 had a mean MMSE of 14.5, and a CDR sum of boxes mean of 9.72, suggesting
they were showing a fairly high level of cognitive and functional impairment.

Finally, we examined the percent of items on which the informant indicated that they could
not rate the particular functional ability (i.e. they circled the “I don’t know” response
option). For the 12 items included in the short form of the ECog, the percentage of ‘I don’t
know’ responses ranged from 0% to 8% on 10 of the 12 items; on the items assessing the
ability to read a map and to balance a checkbook, about 20% of informants indicated that
they could not rate those items (not the same informants in each case although there was
some overlap). Informants who spent less time with the participant were less likely to rate
the map reading item but this was not the case for the checkbook item.

4. Discussion
The strongest evidence of the utility of the ECog-12 to separate groups comes from the
comparison between the cognitively normal group and individuals with dementia. Here the
AUC was high (.95) and sensitivity/specificity was excellent. Excluding cases of moderate
to severe dementia affect the accuracy of this discrimination very little, suggesting that
individuals at the extreme end of the impairment spectrum were not artificially inflating this
discrimination. Recent reports indicate that dementia often goes unrecognized in clinical
setting, and that one obstacle to identifying dementia is the difficulty clinicians have in
discriminating it from cognitive problems attributed to normal aging (33). To this end the
ECog-12 provides clinicians with another tool to help differentiate individuals with
dementia from normal older adults.

In clinical settings it is also often important to identify individuals at increased risk for
developing dementia in the near future. The presence of MCI has been widely shown to
increase risk of future dementia. Results suggest that the ECog may also have some utility in
helping to discriminate individuals with either MCI or dementia from healthy older adults;
using the more conservative comparison between mild dementia/MCI versus normal
controls, sensitivity and specificity values were 80% and 78%, respectively (AUC = .88).
The ability of the ECog-12 to make finer discriminations is not well supported in this study.
Specifically, the relative specificity values for distinguishing either MCI from normal
elderly or from mild dementia were relatively low. While it would be particularly useful to
develop brief screening tools that would accurately discriminate individuals with MCI from
healthy elderly, this has proven difficult using a variety of other screening tools. Both
performance-based cognitive screening tools (34, 35) and informant-rated instruments have
yielded relatively poor discrimination between MCI and healthy elders (36). The
combination of both informant rating scales and brief performance-based testing is likely to
yield better discrimination between these groups than either one alone (37). Utilizing data
from both the ECog-12 and the MMSE did improve the discrimination of individuals with
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MCI from healthy elders (at 80% sensitivity, specificity was 76% when combining the two
types of information (data not shown) as compared to 62% specificity with the ECog-12
alone). Use of a more sensitive performance-based instrument, in combination with the
ECog-12, will likely yield even better results.

The ECog-12 offers a number of advantages over other available screening tools. In contrast
to performance-based cognitive screening tools, the current results show that the ECog-12 is
affected minimally by educational background. This may, in part, be due to the fact that
individuals are rated in comparison to their own baseline. Further, many performance-based
cognitive tests are affected by cultural differences among groups, which can further
confound the test results, making them difficult to interpret. In previous work, the ECog was
shown to be affected very little by ethnicity (1). As such, the ECog-12 may be helpful in
screening for dementia in low education or minority patients, although further validation
studies with other racial/ethnic groups are needed.

Neither the ECog-12 nor the original version show the ceiling effects that many other
functional and cognitive screening instruments show in very mildly impaired older adults,
which may facilitate its use in tracking functional change over time. However, the dementia
group did show a restriction in range of scores on the ECog-12 as compared to the original
length version, such that about a quarter of the participants diagnosed with a dementia
syndrome were at the maximal level of impairment as measured by the ECog-12. This is in
contrast to only about 5% of the dementia sample scoring at floor level on the original
version of the ECog. As a result, whether a clinician or researcher chooses to use the
abbreviated versus original length version of the ECog will depend on the goals of the
assessment, and the characteristics of the sample under study. If longitudinal tracking over a
wide range of ability level and disease severity is desired, the original length version would
be preferable.

The methods used to select items for this short form of the ECog are different than those
typically employed. All items selected had high discrimination values. Higher
discrimination is associated with a lower standard error of measurement, or equivalently,
higher reliability. Additionally, items were also selected based on their associated difficulty
parameters such that items with either a high difficulty value or a relatively low difficulty
value were systematically selected, the goal being to select items that would cover a fairly
broad range of ability level.

The original ECog was designed to measure specific aspects of everyday cognition related to
memory, language, visuospatial functions, and executive functioning and previous
confirmatory factor analysis using the full length version of the ECog supported this
multidimensional structure (1). However, the ECog-12 is likely to be best used as a global
measure of everyday function since the total number of items assessing each specific domain
has been substantially reduced. Thus, the trade off for the increased brevity is decreased
breadth and depth of assessment of the specific domains of everyday cognition. The current
results showing good internal consistency of the ECog-12 support its use as a global
measure of everyday cognition.

There are a number of limitations to the study which deserve mention. The sample is
weighted in favor of cognitively impaired persons and the distribution of individuals with
normal cognition, MCI and dementia in the current sample differ from base rates of these
syndromes within the elderly population at large. This may inflate the performance of tests
for impairment and calls for population-based applications for further validation.
Additionally, many although not all of the individuals in this sample were enrolled in
longitudinal research; such individuals tend to have a lower burden of medical illness than
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many older adults in the community, this also presents a limit to the generalizability of
findings. About a quarter of the sample was of an ethnic/racial minority. Additionally,
although the mean education level of the sample was relatively high (about 13.8 years),
nearly a quarter of the sample had less than a high school education. Still, results may not
generalize to individuals who differ substantially from the sample in this study.

There are also limitations to relying on the reports of informants; such ratings can be subject
to the effects of systematic bias. For example, informant characteristics such as mood or
degree of caregiver burden can affect ratings (21, 38). Informant report has, however, been
shown to reliably differentiate individuals with and without dementia, and such information
can be useful in predicting who will go on to further decline (15, 39). Not all patients seen in
primary care, or other clinical settings attend appointments with an informant and so such
ratings may be difficult or impossible to obtain (40). Additionally, some functional abilities
may be relatively more difficult for informants to rate (i.e. navigational skills or financial
abilities). Self-reported everyday function may offer another alternative to informant report,
although self report has been widely reported as unreliable in individuals with frank
dementia, in large part due to diminished awareness of deficits. The use of self report to
identify more mild degrees of cognitive and functional loss has yielded inconsistent results
(36, 37), but may be helpful in very early disease (41).

It is widely recognized that dementia often goes undetected in primary care settings. While
there are a wide variety of performance-based cognitive screening tools (see (42) for a
review) there are comparatively few instruments that assess everyday functional abilities.
The ECog-12 is a very brief informant-rated questionnaire that assesses cognitively-relevant
functional abilities. In most respects it shows similar psychometric properties to the original
39-item version. The present results suggest that the ECog-12 provides clinicians with
another tool to help them differentiate older adults with dementia from those who are
cognitively normal. The ECog-12 can be completed by an informant within just a few
minutes either prior to a clinic office visit with the treatment provider (i.e. in the waiting
room or mailed in ahead of time) or while the clinician is completing a physical exam or
obtaining other information directly from the patient. To facilitate clinical usefulness we
have provided suggested cut-off scores that can be used to help a clinician interpret the
results of the ECog-12. However, it is important to keep in mind that cut off points are
dependent on the degree to which sensitivity versus specificity is valued. Further cross-
validation in an independent sample will be needed to verify the utility of these cut off
values. Additionally, the usefulness of the ECog-12 for longitudinally tracking functional
decline, and in identifying those on a worse trajectory should be the focus of future research.
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Appendix
Items included in the ECog-12

Remembering where he/she has placed objects.

Remembering the current date or day of the week.

Communicating thoughts in a conversation.

Understanding spoken directions or instructions.
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Reading a map and helping with directions when someone else is driving.

Finding one’s way around a house/building that he/she has visited many times.

Anticipating weather changes and planning accordingly.

Thinking ahead.

Keeping living and work space organized.

Balancing the checkbook/account without error.

Doing two things at once.

Cooking or working, and talking at the same time.
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Figure 1. Receiver operating characteristic curve for the ECog-12
Receiver operating characteristic curve for the ECog-12 discriminating individuals with
cognitive impairment (either MCI or dementia) from cognitively normal elderly.
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Figure 2. Range of variability of ECog scores
Box plots of the total scores for ECog-39 (original version) and the ECog-12, showing the
median, and upper and lower quartiles for each clinical group.
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Table 1

Demographic and mean (standard deviation) cognitive and functional scores by diagnostic group.

Normals
(N = 259)

MCI
(N= 190)

Dementia
(N= 458)

Age 74.2 (8.0) 76.7 (7.7) 77.5 (8.1)

Gender (% female) 62% 50% 60%

Education (years) 14.6 (3.2) 14.2 (4.0) 13.4 (3.7)

MMSE 29.04 (7.90) 26.48 (6.18) 20.94 (15.48)

CDR .41 (.80 1.87 (1.49) 6.71 (4.22)

*Episodic Memory .14 (.76) −.82 (.67) −.1.57 (.63)

*Executive Function .10 (.61) −.31 (.56) −.97 (.70)

ECog-12 1.55 (.61) 2.44 (.92) 3.41 (.72)

ECog-39 1.37 (.46) 1.94 (.66) 3.06 (.76)

*
Values reported are Z scores (mean = 0.0, standard deviation = 1.0); the 66 participants with Questionable Cognitive Impairment are not included

in this table.
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Table 2

Discrimination between diagnostic groups for each version of the ECog.

Test AUC Specificity
(with 80%
sensitivity)

Optimal cut-off
score*

Impaired* vs.
Normal

ECog-39 .91 (CI = .88-.93) 84% 1.81

ECog-12 .91 (CI = .88-.93) 81% 2.30

Dementia vs.
Normal

ECog-39 .96 (CI = .94-.97) 95% 2.34

ECog-12 .95 (CI = .94-.97) 95% 2.83

Dementia vs.
MCI

ECog-39 .85 (CI = .82-.89) 74% 2.35

ECog-12 .80 (CI = .76-.84) 64% 2.83

MCI vs.
Normal

ECog-39 .79 (CI = .74-.83) 61% 1.32

ECog-12 .79 (CI = .74 - .84) 62% 1.54

Impaired2**
vs. Normal

ECog-39 .87 (CI = .84-.90) 77% 1.58

ECog-12 .88 (CI = .85 - .91) 78% 2.0

Mild Dementia
vs. MCI

ECog-39 .80 (CI = .76-.85) 74% 2.12

ECog-12 .74 (CI = .69-.79) 58% 2.70

Mild Dementia
vs. Normal

ECog-39 .94 (CI = .92-.97) 91% 2.12

ECog-12 .94 (CI = .92-.97) 92% 2.70

*
This is based on a sum of the item scores divided by the total number of items completed by the informant (range:1 = no change/better

performance than in the past to 4 = consistently much worse than in the past).

**
Impaired = persons who had a clinical diagnosis of dementia or MCI
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