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Abstract

OBJECTIVES—Self-report of functional abilities is accorded significant weight in the clinical
discrimination of mild cognitive impairment (MCI) from dementia. However, it is unclear whether
patients with MCI are fully aware of and provide reliable estimates of their functional status. Prior
studies that examined accuracy of self-report of functional abilities in MCI have presented mixed
findings. Common limitations of these studies include the use of informant report as the yardstick
for ascertaining accuracy of patient self-report, and the failure to account for potential
heterogeneity in awareness across functional domains.

DESIGN—Controlled, matched-samples, cross-sectional analysis.
SETTING—University medical and research centers.
PARTICIPANTS—57 persons with amnestic MCI and 68 normal controls.
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MEASUREMENTS—The study examined accuracy of self-report in MCI across five functional
domains by comparing patients’ report of functioning to their performance on laboratory-based
measures of function.

RESULTS—The discrepancy between self-report and objective performance was significantly
higher in MCI patients compared to cognitively-normal peers only on financial abilities. Patients
with MCI overestimated their abilities on this functional domain. MCI patients also tended to
overestimate their driving abilities, though this was not statistically significant.

CONCLUSION—These findings provide evidence that awareness of functional difficulties is not
a unitary construct; rather, it varies across functional domains. They also suggest that self-report of
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functional abilities in MCI may be, on the whole, as accurate as among cognitively-intact older
adults. Even so, the self-objective discrepancies noted for both study groups suggest that
supplementing self-report information with objective functional assessment might improve the
detection of MCI.
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INTRODUCTION

Persons with amnestic mild cognitive impairment (MCI) are generally believed to be in the
transitional stage between normal aging and Alzheimer’s disease (AD). 1 Whereas it is
currently known that these individuals may experience limitations in the performance of
daily activities, 274 a question that has not been adequately addressed relates to their level of
awareness concerning their functional limitations. This is a significant knowledge gap for
several reasons. First, self-report of functional abilities is weighted heavily in clinical
decision making regarding MCI, 51 6 a practice that presupposes that patients with MCI are
generally capable of providing accurate estimates of cognitive and functional abilities.
Second, amnestic MCI is considered a prodrome for AD, and several studies have
demonstrated that reduced awareness of deficits is present even in the earliest stages of AD.
7> 8 Thirdly, there is evidence that diminished awareness of functional difficulties predicts
progression from MCI to AD. 9+ 10 Thus, reduced awareness might serve as a harbinger of
impending decline, offering clinicians and family members the opportunity to intervene
appropriately. Finally, impaired awareness of difficulties has implications for diverse
aspects of patient care such as compliance with treatment, 11 personal safety, 12 financial
autonomy, 13 and caregiver burden. 14

Initial studies of awareness of functional difficulties in MCI yielded inconsistent
conclusions. Whereas Albert and colleagues 15 and Tabert and colleagues 10 found
evidence for diminished awareness in MCI, Farias, Mungas, and Jagust 16 reported that
MCI patients have preserved awareness of functional difficulties. Across these studies,
unawareness was operationalized as discrepancy between patient and informant reports of
functioning, a methodology premised on the assumption that caregivers are objective and
accurate, such that observed discrepancies are due to the patients’ misrepresentation of their
abilities. However, several studies have shown that caregivers’ reports are subject to biases
due to their personality, mood, relationship to the patient, and perceived burden of care
giving. 14: 17+ 18 Indeed, a recent study by our group 19 found that MCI patients’
estimations of their own abilities were more congruent with objective test outcome than
were their informants’ estimates. Furthermore, some functional difficulties may go
undetected by both patients and caregivers. 20Another limitation is the failure of these
studies to adequately account for the potential domain-specific character of awareness.
Whereas studies of awareness of deficits in AD have demonstrated that awareness is a
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heterogeneous phenomenon that dissociates across domains, 21724 these initial MCI studies
assessed awareness globally as though it were a unitary construct.

In this study, we addressed these limitations by (i) examining awareness of functional
difficulties across several cognitively demanding functional activities, and (ii) comparing
participants’ self-report of functional status to their actual performance on direct assessment
measures of functional ability. We hypothesized that MCI patients would show significantly
greater discrepancy between self-report and objective performance relative to healthy
controls, especially on financial abilities and driving because of their comparatively greater
cognitive complexity. We reasoned that, given the characteristic cognitive deficits seen in
MCI, these patients would be more susceptible to misestimating proficiency in everyday
functional tasks that rely on higher-order cognitive abilities relative to functional tasks that
are less cognitively demanding.

Potential participants were recruited through the community and through clinical
presentation to the University of Alabama at Birmingham (UAB) Memory Disorders Clinic
for participation in UAB’s Alzheimer’s Disease Research Center (ADRC). Eligible ADRC
participants were subsequently invited to enroll in the ADRC’s Measuring Independent
Living in the Elderly Study (MILES). The analyses reported here are based on cross-
sectional data from this longitudinal study. All participants underwent neurological,
neuropsychological, and neuroradiological examinations. Diagnoses were determined in
ADRC consensus conferences by neurologists and neuropsychologists using Mayo criteria
for MCI. 6 Fifty-seven participants were diagnosed with MCI and 68 individuals were
determined to be neurocognitively normal controls. The MCI patients were primarily of the
amnestic single-domain variety although, compared to controls, some cases also
demonstrated lower (but not impaired) performance on nonmemory neurocognitive tests.
Written informed consent was obtained from all participants. The UAB Institutional Review
Board approved all procedures.

In the MILES study protocol, all self-report measures were administered prior to the
objective assessment measures in order to ensure that participants’ self reports were not
biased by their perceptions of performance on the objective functional measures.

Objective assessment measures

Financial Capacity Instrument (FCI) 25: The FCI is a standardized psychometric
instrument that directly assesses nine domains of financial ability. Only four of the nine
domains — Financial Conceptual Knowledge, Cash Transactions, Bank Statement
Management, and Bill Payment — were administered to participants because they are the
domains that have previously been reported to best discriminate between MCI participants
and controls. 2' 26

Observed Tasks of Daily Living (OTDL) 27: This instrument requires participants to
perform actions required to execute everyday tasks in three domains — medication use,
telephone use, and financial management. All OTDL tasks make use of actual everyday
objects (e.g., medical history forms, telephone, and currency) using standardized
administration procedures. Only a subset of items from the medication use and telephone
use domains was used in the present analyses. Performance is scored using a correct(0)-
incorrect(1) format.
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Timed Instrumental Activities of Daily Living (TIADL) 28: The TIADL evaluates speed
and accuracy of task completion within five domains of everyday functioning — telephone
use, nutrition evaluation, financial abilities, grocery shopping, and medication management.
Tasks from the financial abilities domain were not used in these analyses. Like the OTDL,
the TIADL also makes use of actual everyday objects. During task execution, examiners
assign participants error codes reflecting whether the task was: (1) completed correctly
within the time limit with no errors, (2) completed within the time limit with minor errors, or
(3) not completed within the time limit or completed with major errors. Because hardly any
participant received error scores of 3, error categories were recoded as follows: (0) task was
completed correctly within the time limit with no errors, or (1) task was completed with
some error or was not completed within the time limit. This rescoring procedure, which
provides a safeguard against sparseness of data, was successfully adopted in a prior report.
29

On-Road Driving Evaluation: Each participant drove an instrumented vehicle with dual
controls under the supervision and evaluation of a Certified Driving Rehabilitation Specialist
(CDRS) who was also a licensed occupational therapist (OTR/L). The CDRS was blind to
participants’ group status (i.e., MCI or cognitively normal). At multiple pre-established
points during the drive, the CDRS coded each participant’s performance on specific driving
skills using a 5-point Likert scale: 1 = CDRS took control of car and ended road test; 2 =
skill performed in an unsafe manner and/or CDRS verbally intervened; 3 = skill performed
in an unsatisfactory manner and/or would have been unsafe if another vehicle was
approaching; 4 = skill performed in a less than optimal manner; and 5 = skill performed in
an optimal manner. For this study, the specific driving skills analyzed include parking, lane
control, turning, and exiting highways and interstates (see Appendix). These skills were
selected a priori on the basis of their importance to the proper and safe operation of a motor
vehicle. Because the vast majority of participants received ratings of either 5 or 4, we
recoded ratings on the driving variables as follows: 0 (optimal execution of skill), or 1 (less
than optimal execution of skill). This approach was satisfactorily adopted in an earlier study.
30

Self-report measures

Current Financial Capacity Form (CFCF) 25: The CFCF elicits self reports that parallel
the items of the FCI. Specifically, it elicits participants’ judgments about their current level
of functioning across the same financial tasks evaluated on the FCI. This study only
included CFCF domain-level judgments corresponding to the four FCI domains evaluated.
Response categories are (0) cannot do, (1) can do but need help, or (2) can do without help.
Because only one person rated himself as “cannot do” on any CFCF domain, response
categories were recoded as (0) no difficulty, or (1) some difficulty.

MILES Self-Report Questionnaire (see Appendix): This measure was developed
specifically for this study. It inquires into the amount of difficulty experienced in performing
various tasks required for independent living in the areas of driving, medication/health care
management, grocery shopping, and telephone use. The items on this questionnaire were
developed to closely parallel the functional skills assessed on the OTDL, the TIADL, and
the on-road driving evaluation. Responses were made on a 4-point Likert scale: 1 = not
difficult; 2 = a little difficult; 3 = moderately difficult; and 4 = very difficult. The vast
majority of participants rated themselves as either having no difficulty or a little difficulty.
Therefore, these ratings were recoded as (0) no difficulty or (1) some difficulty. Within the
sample used in this study, this questionnaire had an internal consistency reliability of 0.84
and a test-retest reliability of 0.72 (it was readministered, by telephone, to participants one
month after the study visit).

J Am Geriatr Soc. Author manuscript; available in PMC 2009 September 5.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Okonkwo et al.

Page 5

Statistical Analysis

Data reduction—Within each functional domain a variety of abilities were objectively
assessed, resulting in numerous indices of behavior that were not necessarily independent
and therefore did not warrant individual examination. For example, the MILES Self-Report
Questionnaire item G2 (see Appendix) that asks How difficult is it for you to find and read
the ingredients on cans of food? is related to three distinct tasks on the TIADL in which
participants are asked to find and read the ingredients on a can of food. To limit multiplicity,
we implemented a 2-step data reduction.

First, participants’ scores on all objective test items that map onto a single MILES Self-
Report Questionnaire item were averaged to form a composite variable. Second, because the
purpose of our analyses was to examine domain specificity in awareness of functional
difficulties, we formed composites for each functional domain by averaging participants’
scores on the composite variables derived from the first data reduction process. This 2-step
process resulted in 5 domain-level objective measure composites—driving, financial
abilities, medication management, grocery shopping, and telephone use. To illustrate,
participants’ scores on the three TIADL “find and read the ingredients” tasks mentioned
above were averaged to form a composite measure of “ability to locate ingredients on cans
of food.” The MILES Self-Report Questionnaire item G1 that asks How difficult is it for
you to find the items you are looking for on the shelves when you go grocery shopping? is
related to just one TIADL task wherein participants are requested to find two food items in a
shelf full of distractor food items. As a result, no computation of a composite was necessary.
To compute the composite measure for the grocery shopping domain then, participants
scores on (i) the composite measure of “ability to locate ingredients on cans of food” and (ii)
the TIADL “find two food items” task were averaged.

The second step of the data reduction procedure described above was also performed for
ratings on the MILES Self-Report Questionnaire and on the CFCF in order to obtain the
self-report analogs of the objective measure composites. For example, participants’ self-
ratings on items M1 through M5 on the MILES Self-Report Questionnaire (see Appendix)
were averaged to obtain a composite self-report measure of medication management
abilities. With the exception of FCI composite variable, which was on an interval scale, all
other composite variables (self-report and objective) were dichotomous: (0) experiences no
difficulty, or (1) experiences some difficulty. Psychometric cut scores were used to place the
FCI composite variable on the same metric as all other composite variables. An experiences
no difficulty (0) outcome was defined as a score better than 1.5 SD below the control group
mean on the FCI composite variable whereas an experiences some difficulty (1) outcome
was defined as a score at or worse than 1.5 SD below the control group mean on the FCI
composite variable. This psychometric approach to assigning capacity outcomes has been
employed in prior studies 4 19+ 25.

Demographic and clinical variables—Group differences in age, education, Dementia
Rating Scale-2 (DRS-2) total scores, and depressive symptoms were analyzed with
independent samples t-tests. Differences in gender and racial distributions were examined
using x2 tests.

Awareness of functional difficulties across domains—To examine accuracy of
self-report of functional abilities, we calculated discrepancy scores defined as “objective
performance outcome minus self-rating.” These scores ranged from -1 to +1. They were 0
when a participant accurately estimated his/her functional ability relative to his/her objective
test outcome; +1 when he/she overestimated his/her ability relative to his/her objective
outcome; and -1 when he/she underestimated his/her ability relative to his/her objective
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outcome. Group differences on the discrepancy scores were tested using Cochran—Mantel
—Haenszel general association analyses. 31 Preliminary 2 analyses examined group
differences on each of the five objective measure composites. All analyses were performed
using SAS 9.1 (SAS Institute Inc., Cary, NC), and only test findings that met an alpha of .05
(2-tailed) threshold were considered significant.

Demographic and clinical variables

Table 1 shows the result of group comparisons on demographic and clinical variables. As
expected by virtue of diagnosis, patients with MCI differed significantly from the control
group on DRS-2 Total scores. The two groups did not differ from each other in age, years of
education, depressive symptoms, or in gender or racial distributions.

Difficulty exhibited on objective measures of functional status

The preliminary examination of group differences in level of difficulty exhibited on
performance-based measures revealed that, compared to control participants, MCI patients
were significantly more likely to evince “some difficulty” on the functional domains of
financial management, driving, and telephone use. For example, 39% of MCI patients
demonstrated some difficulty on the financial management domain, as opposed to 6% of
controls. There were no significant group differences on the other functional domains.
However, proportionately more MCI patients exhibited “some difficulty” on these domains
relative to controls. These results are displayed in Table 2.

Awareness of functional difficulties across domains

Table 3 presents the results from the Cochran—Mantel—Haenszel analyses. The
discrepancy between self-report and objective test outcome was significantly greater for
patients with MCI compared to controls only on the financial abilities domain. On this
domain, 6.3% of controls versus 7.1% of MCI patients underestimated their abilities; 89.1%
of controls versus 64.3% of MCI patients accurately estimated their abilities; and 4.7% of
controls versus 28.6% of MCI patients overestimated their abilities.

DISCUSSION

Investigating the accuracy of self-report of functional abilities is an important clinical and
scientific undertaking, as the degree of restriction in everyday functioning, usually as
reported by the patient, is vital to differentiating MCI from normal aging and AD. 1 In this
study, we examined accuracy of self-report of functional abilities in MCI by comparing
patients’ self-report of functioning to their performance on objective measures across
multiple functional domains. This represents a novel approach, as prior investigations of
awareness of functional difficulties in MCI have only compared patients’ self-report to
informant report, and have examined awareness of difficulties as though it were a unitary,
all-or-nothing phenomenon (see ref. 19 for an exception).

As a logical precondition for examining awareness of difficulties, we examined group
differences on objective measures of function. These analyses revealed that MCI patients
were significantly more likely than controls to exhibit some difficulty in the performance of
tasks assessing financial abilities, driving, and telephone use. With regard to awareness of
difficulties, we found that, relative to control participants, patients with MCI demonstrated
poorer accuracy in their estimation of ability only on the financial abilities domain.
Specifically, patients with MCI tended to overestimate their abilities on this domain. This
finding immediately highlights two important points. First, it suggests that the degree of
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concordance between self-report of functional abilities and objective performance may be
generally comparable across persons with MCI and healthy older adults. Therefore, reliance
on self-report in this patient population may, overall, not be considerably more problematic
than among healthy older adults. Indeed, some studies have found that self-report of
cognitive function is related to objective cognitive function and future cognitive decline
among MCI patients. 32 33 Secondly, this finding supports the notion that awareness of
functional difficulties is a heterogeneous phenomenon that is preserved in some domains
and diminished in others. 24: 34 35 This finding of heterogeneity in awareness is consistent
with findings from an earlier study by our group, 19 albeit that study only focused on
financial abilities whereas the present study extends it by investigating awareness across
multiple functional domains. We originally expected that MCI patients would demonstrate
significantly greater self-objective discrepancy, relative to control participants, on both the
financial and driving domains. Although MCI patients tended to demonstrate greater
overestimation of driving abilities relative to healthy older adults, this difference did not
attain the threshold for statistical significance.

Financial abilities and driving share two important commonalities — they are cognitively
intensive functional skills and have greater bearing on an individual’s personal autonomy
relative to the other functional domains assessed. Our findings, therefore, suggest that when
patients with MCI are asked to rate their present ability on relatively complex functional
abilities that have implications for their personal autonomy, they may tend to erroneously
(and/or defensively) reference their prior ability levels as veritable indices of their present
ability, resulting in an overestimation of present abilities for some individuals. On the other
hand, if they are asked to rate their present ability on functional abilities that are
comparatively less crucial to autonomy, they may become less guarded, leading to an
underestimation of present abilities for some individuals as was the case on the grocery
shopping domain. There likely is within-group variability in sensitivity to difficulties or
declines in these cognitively demanding activities that corresponds, in part, to severity of
cognitive difficulties. And, a direct examination of the presence and extent of response bias
in financial management and driving relative to other functional domains would have
strengthened our tentative conclusions. Even so, our interpretation of the finding is
supported by evidence from a prior study by our group. 19 In that study, we found that
patients with MCI exhibited overestimation of abilities on financial capacity domains of
checkbook management, bank statement management, and bill payment, but not on any
other financial domains. Relative to the other financial domains tested, these three domains
are arguably more complex and perhaps more relevant to an older adult’s fiscal autonomy.
Overestimation of financial abilities is also found in AD, although of a more pervasive
character. 20

The present study’s finding raises a number of important considerations. Financial capacity
is a higher order functional ability that is critical to personal autonomy and independent
functioning in the community. 25 Accordingly, reduced awareness of impairments in
financial capacity can pose enormous challenges to family members and health care
professionals who work with older adults. The older adult who is experiencing difficulties
with managing his/her finances but either is not fully aware of this or is unwilling to
acknowledge the difficulties might fail to request proper assistance or accept such assistance
when offered. This makes the individual susceptible to unintentional self-impoverishment,
overt (e.g., telephone scams) and covert (e.g., undue influence by third parties) financial
exploitation, and in some cases loss of financial autonomy. 13+ 36 Similarly, the older adult
who is beginning to encounter difficulties with driving and either does not recognize this or
is unwilling to acknowledge the difficulties and modify driving accordingly poses a safety
risk to both self and the community. In addition, repeated traffic infractions could precipitate
loss of driving privileges. 12> 37740
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In the diagnostic process for MCI, patients’ report of cognitive and functional abilities is
accorded substantial weight. 41 The finding that some patients’ self-report of functioning is
at variance with actual abilities, at least on the financial abilities domain, underscores the
need to supplement self-report data with objective functional testing to enhance
identification of older adults who have begun to experience more functional decline than is
accounted for by age. Timely identification of MCI is considered a critical clinical goal
because certain pharmacologic interventions for AD may be maximally effective when
administered in the earliest stages of the disease. 42 Given the time-limited nature of most
physician office visits, administration of objective functional assessment instruments may be
performed by a trained technician, occupational therapist, or other allied health professional
outside of the office visit proper. The attending clinician would then use the information, in
conjunction with other pertinent data, to determine the implications of any observed
restriction in function. This procedure is akin to routines in place for laboratory panels and
other diagnostic tests. The training necessary to administer such tests, and the time required
to complete the assessment, would naturally vary across assessment instruments and
technician background but should not be overly burdensome, requiring perhaps a one-day
training workshop for allied health professionals, and a one-hour functional assessment in
many cases. Relatedly, the reported association between unawareness of difficulties and
progression to AD among persons with MCI 10 suggests that the subset of MCI patients
who demonstrate overestimation of financial abilities (28.6% of the MCI group in this
study) may be at greater risk of progression to AD over time. This empirical question can be
addressed more definitively with longitudinal data from this ongoing study.

The primary conclusion from this study is that there is heterogeneity in awareness of
functional difficulties among persons with MCI. Specifically, MCI patients are not as
accurate in their estimations of financial abilities as they are in their estimations of driving,
medication management, telephone use, and grocery shopping abilities. The estimation
errors made by MCI patients on the financial abilities domain predominantly involved
overestimation of abilities. Such errors raise concerns that some persons with MCI may be at
risk for various forms of financial exploitation. For this group of MCI patients, increased
vigilance of their financial transactions and affairs by family members appears warranted. In
addition, geriatric healthcare professionals are well-positioned to educate family members
about the possibility for misestimation of functional abilities among persons with MCI, as a
consequence of the disease process. This knowledge might help modify the attributions
family members make regarding patients’ behaviors and empower them to cope adaptively
with the caregiving role. 18: 43: 44

This study’s findings should be interpreted with some caveats in mind. Although self-
objective discrepancies were significantly higher among MCI patients relative to healthy
older adults on the financial abilities domain, the discordance between self-rating and
objective test outcome was generally similar for both study groups across all functional
domains assessed. This suggests that misestimation of abilities is not specific to MCI but
may represent a general phenomenon that worsens with putative neurodegeneration.
Alternatively, this poor self-objective correspondence may also be indicative of the weak
association that has been documented between self-report measures and performance-based
tests. 18' 4547 This phenomenon has been ascribed to potential mismatch between the skills
assessed with the performance measures and the questions asked on questionnaire
instruments. 18+ 47 48 In the present study, the report-based measures were developed to
closely parallel the functional skills assessed on the objective tests, thereby strengthening
isomorphism between them. 48 Nonetheless, the finding that concordance between self-
report and objective outcome was highest between the FCI and the CFCF — instruments
founded on a conceptual model of financial capacity — raises the possibility that the MILES
Self-Report Questionnaire items may not have sufficiently paralleled the skills assessed on
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the OTDL, TIADL, and on-road driving evaluation, such that the study’s findings could be
alternatively explained by method variance as by domain-specificity of effects. Despite the
foregoing caveats, compared to prior studies of awareness of functional difficulties in MCI,
the present study is unique in assessing awareness of difficulties across multiple functional
domains and providing evidence for heterogeneity in this clinical phenomenon.
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APPENDIX MILES SELF-REPORT QUESTIONNAIRE*

Driving

The following questions will be asking about some activities most older adults do in their
daily life. Some questions ask about your driving, some ask about your use of health care
and ability to manage your medications, others ask about your ability to do grocery
shopping, and others ask about your ability to use the telephone. Please feel free to ask me to
clarify any question that may not be clear to you.

D1. How difficult is it for you to stay within your lane while driving?
D2. How difficult is it for you to drive safely around a sharp curve to the right?
D3. How difficult is it for you to drive safely around a sharp curve to the left?

D4. How difficult is it for you to merge onto a less busy road (e.g. a street) from a
busier road (e.g. a highway or interstate)?

D5. How difficult is it for you to drive into and back out of designated parking slots?

Medication/Health care management

M1. How difficult is it for you to find and read the directions on medicine containers?

M2. How difficult is it for you to determine how many days a refill of your medication
will last?

M3. How difficult is it for you to identify the side effects of your medications?

M4. How difficult is it for you to figure out the right dosage of your medications and
how often to take them?

M5. How difficult is it for you to properly fill out medical history forms when you go to
see the doctor?

Grocery shopping

G1. How difficult is it for you to find the items you are looking for on the shelves when
you go grocery shopping?

G2. How difficult is it for you to find and read the ingredients on cans of food?

J Am Geriatr Soc. Author manuscript; available in PMC 2009 September 5.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Okonkwo et al.

Page 10

Telephone use

T1. How difficult is it for you to find the phone number of people in the white pages of
the phone book?

T2. How difficult is it for you to locate the phone number of specific services in the
yellow pages of the phone book?

T3. How difficult is it for you to use rate charts or tables to find the rates for long
distance calls made at various times of the day or certain days of the week?

* Participants were given a large-print card that contained the following response options:

o NOtdifficult......ccocoviiiiiie 1

o Alittle difficult.....ccoooveeiiiieicc e 2

*  Moderately difficult..........cccoeoovrivriiininiiercene, 3

o Verydifficult........ccoooiviiii 4
REFERENCES

1.

Petersen RC, Stevens JC, Ganguli M, et al. Practice parameter: Early detection of dementia: Mild
cognitive impairment (an evidence-based review). Report of the Quality Standards Subcommittee of
the American Academy of Neurology. Neurology. 2001; 56:1133-1142. [PubMed: 11342677]

. Griffith HR, Belue K, Sicola A, et al. Impaired financial abilities in mild cognitive impairment.

Neurology. 2003; 60:449-457. [PubMed: 12578926]

. Morris JC, Storandt M, Miller P, et al. Mild cognitive impairment represents early-stage Alzheimer

disease. Arch Neurol. 2001; 58:397-405. [PubMed: 11255443]

. Okonkwo OC, Griffith HR, Belue K, et al. Medical decision-making capacity in patients with mild

cognitive impairment. Neurology. 2007; 69:1528-1535. [PubMed: 17923615]

. Winblad B, Palmer K, Kivipelto M, et al. Mild cognitive impairment beyond controversies, towards

a consensus: Report of the International Working Group on Mild Cognitive Impairment. J Intern
Med. 2004; 256:240-246. [PubMed: 15324367]

. Petersen RC, Doody R, Kurz A, et al. Current concepts in mild cognitive impairment. Arch Neurol.

2001; 58:1985-1992. [PubMed: 11735772]

. Sevush S. Relationship between denial of memory deficit and dementia severity in Alzheimer

disease. Neuropsychiatry Neuropsychol Behav Neurol. 1999; 12:88-94. [PubMed: 10223255]

. Feher EP, Mahurin RK, Inbody SB, et al. Anosognosia in Alzheimer’s disease. Neuropsychiatry

Neuropsychol Behav Neurol. 1991; 4:136-46.

. Albert SM, Tabert MH, Dienstag A, et al. The impact of mild cognitive impairment on functional

abilities in the elderly. Curr Psychiatry Reports. 2002; 4:64-68.

10. Tabert MH, Albert SM, Borukhova-Milov L, et al. Functional deficits in patients with mild

cognitive impairment: Prediction of AD. Neurology. 2002; 58:758-764. [PubMed: 11889240]

11. Mullen R, Howard R, David A, et al. Insight in Alzheimer’s disease. Int J Geriatr Psychiatry. 1996;

11:645-651.

12. Cotrell V, Wild K. Longitudinal study of self-imposed driving restrictions and deficits in

awareness in patients with Alzheimer disease. Alzheimer Dis Assoc Disord. 1999; 13:151-156.
[PubMed: 10485574]

13. Marson DC. Loss of financial competency in dementia: Conceptual and empirical approaches.

Aging Neuropsychol Cogn. 2001; 8:164-181.

14. DeBettignies BH, Mahurin RK, Pirozzolo FL. Insight for impairment in independent living skills

in Alzheimer’s disease and multi-infarct dementia. J Clin Exp Neuropsychol. 1990; 12:355-363.
[PubMed: 2341561]

J Am Geriatr Soc. Author manuscript; available in PMC 2009 September 5.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Okonkwo et al.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

Page 11

Albert SM, Michaels K, Padilla M, et al. Functional significance of mild cognitive impairment in
elderly patients without a dementia diagnosis. Am J Geriatr Psychiatry. 1999; 7:213-220.
[PubMed: 10438692]

Farias ST, Mungas D, Jagust W. Degree of discrepancy between self and other-reported everyday
functioning by cognitive status: Dementia, mild cognitive impairment, and healthy elders. Int J
Geriatr Psychiatry. 2005; 20:827-834. [PubMed: 16116577]

Arguelles S, Loewenstein DA, Eisdorfer C, et al. Caregivers’ judgments of the functional abilities
of the Alzheimer’s disease patient: Impact of caregivers’ depression and perceived burden. J
Geriatr Psychiatry Neurol. 2001; 14:91-98. [PubMed: 11419574]

Zanetti O, Geroldi C, Frisoni GB, et al. Contrasting results between caregiver’s report and direct
assessment of activities of daily living in patients affected by mild and very mild dementia: The
contribution of the caregiver’s personal characteristics. J Am Geriatr Soc. 1999; 47:196-202.
[PubMed: 9988291]

Okonkwo OC, Wadley VG, Griffith HR, et al. Awareness of deficits in financial abilities in
patients with mild cognitive impairment: Going beyond self-informant discrepancy. Am J Geriatr
Psychiatry. 2008; 16:650-659. [PubMed: 18669943]

Wadley VG, Harrell LE, Marson DC. Self- and informant report of financial abilities in patients
with Alzheimer’s disease: Reliable and valid? J Am Geriatr Soc. 2003; 51:1621-626. [PubMed:
14687393]

Markova IS, Berrios GE. The ‘object’ of insight assessment: Relationship to insight ‘structure’.
Psychopathology. 2001; 34:245-252. [PubMed: 11799319]

Starkstein SE, Sabe L, Chemerinski E, et al. Two domains of anosognosia in Alzheimer’s disease.
J Neurol Neurosurg Psychiatry. 1996; 61:485-490. [PubMed: 8937343]

Vasterling JJ, Seltzer B, Foss JW, Vanderbrook V. Unawareness of deficit in Alzheimer’s disease:
Domain-specific differences and disease correlates. Neuropsychiatry Neuropsychol Behav Neurol.
1995; 8:26-32.

Vasterling JJ, Seltzer B, Watrous WE. Longitudinal assessment of deficit unawareness in
Alzheimer’s disease. Neuropsychiatry Neuropsychol Behavioral Neurol. 1997; 10:197-202.
Marson DC, Sawrie SM, Snyder S, et al. Assessing financial capacity in patients with Alzheimer
disease: A conceptual model and prototype instrument. Arch Neurol. 2000; 27:877-884. [PubMed:
10867786]

Okonkwo OC, Wadley VG, Griffith HR, et al. Cognitive correlates of financial abilities in mild
cognitive impairment. J Am Geriatr Soc. 2006; 54:1745-1750. [PubMed: 17087703]

Diehl M, Marsiske M, Horgas AL, et al. The revised Observed Tasks of Daily Living: A
performance-based assessment of everyday problem solving in older adults. J Appl Gerontol.
2005; 24:211-230. [PubMed: 18160968]

Owsley C, Sloane M, McGwin G, et al. Timed instrumental activities of daily living tasks:
Relationship to cognitive function and everyday performance assessments in older adults.
Gerontology. 2002; 48:254-265. [PubMed: 12053117]

Wadley VG, Okonkwo OC, Crowe M, et al. Mild cognitive impairment and everyday function:
Evidence of reduced speed in performing instrumental activities of daily living. Am J Geriatr
Psychiatry. 2008; 16:416-424. [PubMed: 18448852]

Wadley VG, Okonkwo OC, Crowe M, et al. Mild cognitive impairment and everyday function: An
investigation of driving performance. J Geriatr Psychiatry Neurol. in press.

Agresti, A. An introduction to categorical data analysis. John Wiley & Sons, Inc.; New York:
1996.

Crowe M, Andel R, Wadley VG, et al. Subjective cognitive function and decline among older
adults with psychometrically defined amnestic MCI. Int J Geriatr Psychiatry. 2006; 21:1187-1192.
[PubMed: 16955448]

Cook S, Marsiske M. Subjective memory beliefs and cognitive performance in normal and mildly
impaired older adults. Aging Ment Health. 2006; 10:413-423. [PubMed: 16798634]

Aalten P, van Valen E, Clare L, et al. Awareness in dementia: A review of correlates. Aging Ment
Health. 2005; 9:414-422. [PubMed: 16024400]

J Am Geriatr Soc. Author manuscript; available in PMC 2009 September 5.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Okonkwo et al.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Page 12

Derouesne C, Thibault S, Lagha-Pierucci S, et al. Decreased awareness of cognitive deficits in
patients with mild dementia of the Alzheimer’s type. Int J Geriatr Psychiatry. 1999; 14:1019-
1030. [PubMed: 10607969]

Nerenberg, L. Financial abuse of the elderly. National Center on Elder Abuse; Washington, DC:
1996.

Rimmo P, Hakamies-Blomqvist L. Older drivers’ aberrant driving behaviour, impaired activity,
and health as reasons for self-imposed driving limitations. Transportation Res Part F. 2002; 5:47-
62.

Carr DB, Duchek JM, Meuser TM, et al. Older adult drivers with cognitive impairment. Am Fam
Physician. 2006; 73:1029-1034. [PubMed: 16570737]

Marson DC. Competency assessment and research in an aging society. Generations. 2002; 26:99—
102.

Ball K, Owsley C, Stalvey B, et al. Driving avoidance and functional impairment in older adults.
Accid Anal Prev. 1998; 30:313-322. [PubMed: 9663290]

Petersen RC. Mild cognitive impairment as a diagnostic entity. J Intern Med. 2004; 256:183-194.
[PubMed: 15324362]

Petersen RC, Morris JC. Mild cognitive impairment as a clinical entity and treatment target. Arch
Neurol. 2005; 62:1160-1163. [PubMed: 16009779]

Wadley VG, Haley WE. Diagnostic attributions versus labeling: Impact of Alzheimer’s disease and
major depression diagnoses on emotions, beliefs, and helping intentions of family members. J
Gerontol B Psychol Sci Soc Sci. 2001; 56B:P244-252. [PubMed: 11445611]

Rabins PV, Mace NL, Lucas MJ. The impact of dementia on the family. JAMA. 1982; 248:333-
335. [PubMed: 7087127]

Cress ME, Schechtman KB, Mulrow CD, et al. Relationship between physical performance and
self-perceived physical function. J Am Geriatr Soc. 1995; 43:93-101. [PubMed: 7836655]
Zanetti O, Bianchetti A, Trabucchi M. The puzzle of functional status in mild and moderate
Alzheimer’s disease: Self-report, family report, and performance-based assessment. Gerontologist.
1995; 35:148. [PubMed: 7750770]

Kempen Gl, Steverink N, Ormel J, et al. The assessment of ADL among frail elderly in an
interview survey: self-report versus performance-based tests and determinants of discrepancies. J
Gerontol B Psychol Sci Soc Sci. 1996; 51:254-260.

Clare L. Awareness in early-stage Alzheimer’s disease: A review of methods and evidence. Br J
Clin Psychol. 2004; 43:177-196. [PubMed: 15169617]

Jurica, PJ.; Leitten, CL.; Mattis, S. Dementia Rating Scale. 2nd ed. Psychological Assessment
Resources; Lutz, FL: 2001.

Yesavage J. Geriatric depression scale. Psychopharmacol Bull. 1988; 24:709-713. [PubMed:
3249773]

J Am Geriatr Soc. Author manuscript; available in PMC 2009 September 5.



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Okonkwo et al.

Demographic and clinical characteristics of study participants

Variable an:“;%ls' rll\/I:CE:% p
Age 67.92(7.42)  70.13(8.15) .113
Gender, n (%)
Female 42 (61.76) 27(47.37) 107
Male 26 (38.24) 30 (52.63)
Race, n (%)
African American 13(19.12) 10 (17.54) .821
Caucasian 55 (80.88) 47 (82.46)
Education 15.15(2.46) 1538 (3.01)  .643
DRS-2 Total Score™49 ~ 139.45(3.88)  132.98(7.88) .001
cDs 150 4.00 (5.16) 453(439) 545

Except for gender and race, values are mean (SD).

MCI = mild cognitive impairment; DRS-2 = Dementia Rating Scale, ond edition; GDS = Geriatric Depression Scale.

DRS-2 Total Score range = 0 — 144,

TGDS range = 0 — 30.
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Table 2

Tests of group differences in difficulty experienced on objective measures of functional ability

Functional domain No difficulty  Some difficulty p
Driving
Control 49.2 50.8 .032
MCI 29.2 70.8

Financial Management
Control 93.8 6.2 .001
MCI 60.7 39.3

Medication Management

Control 20.6 79.4 .338
MCI 14.0 86.0

Grocery Shopping
Control 76.5 235 .155
MCI 64.9 35.1

Telephone Use
Control 324 67.6 .008
MCI 123 87.7

Values are row percentages, and represent the proportion of persons demonstrating no difficulty versus some difficulty on objective functional
testing within each group.

MCI = mild cognitive impairment.
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Table 3

Tests of group differences in the distribution of discrepancy scores across functional domains”

Functional domain -1 0 1 p
Driving
Control 138 569 29.2 .143
MCI 6.3 479 458

Financial Management
Control 6.3 891 47 .001
MCI 71 643 286

Medication Management

Control 44 309 647 .309

MCI 53 439 509
Grocery Shopping

Control 147 618 235 .378

MCI 246 526 228

Telephone Use
Control 74 485 441 289
MCI 18 561 421

Values are row percentages, and represent the proportion of persons whose self-rating were worse than objective test outcome (-1), same as
objective test outcome (0), or better than objective test outcome (1) within each group.

MCI = mild cognitive impairment.

*
Discrepancy scores were computed as objective performance outcome minus self-rating. “-1” = self-rating worse than objective test outcome; “0”

= self-rating same as objective test outcome; “1” = self-rating better than objective test outcome.
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