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Abstract
Current criteria for mild cognitive impairment (MCI) require “essentially intact” performance of
activities of daily living (ADLs), which has proven difficult to operationalize. We sought to
determine how well the Functional Activities Questionnaire (FAQ), a standardized assessment of
instrumental ADLs, delineates the clinical distinction between MCI and very mild Alzheimer’s
disease (AD). We identified 1801 subjects in the National Alzheimer’s Coordinating Center
Uniform Data Set with MCI (n=1108) or very mild AD (n=693) assessed with the FAQ and
randomized them to the development or test sets. Receiver-operator curve (ROC) analysis of the
development set identified optimal cut-points that maximized the sensitivity and specificity of
FAQ measures for differentiating AD from MCI and were validated with the test set. ROC
analysis of total FAQ scores in the development set produced an area under the curve of 0.903 and
an optimal cut-point of 5/6, which yielded 80.3% sensitivity, 87.0% specificity, and 84.7%
classification accuracy in the test set. Bill paying, tracking current events, and transportation
(p’s<0.005) were the FAQ items of greatest diagnostic utility. These data suggest that the FAQ
exhibits adequate sensitivity and specificity when used as a standardized assessment of
instrumental ADLs in the diagnosis of AD versus MCI.
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INTRODUCTION
Mild cognitive impairment (MCI) frequently represents an intermediate stage between
normal aging and dementia1. Subjects meeting criteria for MCI are at elevated risk of
subsequent progression to dementia2. Current criteria establish general guidelines for the
diagnosis of MCI: 1) subjective cognitive complaint, 2) essentially intact activities of daily
living (ADLs), 3) objective cognitive impairment, and 4) not demented1.

One of the defining features of MCI that distinguishes it from mild dementia is the
requirement for “essentially intact” ADLs. This distinction is particularly important for the
identification of multiple-domain amnestic MCI subjects, who are at the highest risk for
subsequent progression to AD3,4 and would otherwise fulfill DSM-IV criteria for dementia5.
However, exactly what level of function constitutes “essentially intact” ADLs has yet to be
consistently defined, largely because both baseline ADL responsibilities and the extent of
ADL decline that constitutes significant disability varies widely among individuals.
Therefore, the assessment of ADLs has most frequently been operationalized through the
use of clinician judgment1.

Subjects fulfilling criteria for MCI demonstrate small but significant declines in the
performance of instrumental ADLs (IADLs) relative to normal controls6–14. IADLs are
clearly better preserved in MCI than in mild AD9,11,15,16, but the precise threshold of
functional decline that separates MCI from dementia remains uncertain. An empiric
approach to this issue is to quantify clinically determined differences in functional
performance between these groups using a formal assessment of IADLs. Standardization of
the extent of IADL decline allowable for MCI would serve to increase the reliability of this
diagnostic classification.

The Functional Activities Questionnaire (FAQ)17 is a commonly used IADL scale that
effectively discriminates between normal control and demented subjects, with sensitivity
ranging from 85 to 98% and specificity ranging from 71 to 91%17–22. Preliminary results
suggest that the FAQ may also have utility for distinguishing between MCI and mild AD23.

The aim of the present study was to confirm and extend these findings using the large
subject population included in the Uniform Data Set (UDS) compiled by the National
Alzheimer’s Coordinating Center (NACC). The UDS contains standardized data from
subjects evaluated by the Alzheimer’s Disease Centers (ADCs) supported by the National
Institute on Aging (NIA)24,25. Functional impairment can be globally staged in the UDS
using the Clinical Dementia Rating Scale26, but IADLs are addressed in greater detail with
the FAQ. FAQ data for subjects meeting criteria for MCI or AD were extracted from the
UDS. We analyzed these data to determine the utility of the FAQ for distinguishing between
MCI and very mild AD and to identify the cut-points for global FAQ indices and individual
FAQ item scores that most closely correspond with clinical diagnoses.

METHODS
Research Participants

The NACC UDS contains data from 31 ADCs with current or prior funding from the NIA.
We identified 1108 MCI and 693 AD subjects who were ≥ 50 years old, had Mini-Mental
Status Examination (MMSE) scores ≥ 24, had been assessed with the FAQ, and whose data
had been entered into the UDS by May 29, 2007. MCI subjects fulfilled Petersen criteria
(subjective cognitive complaint, objective cognitive impairment, essentially normal
functional activities, and not demented)1 and were subdivided into single-domain amnestic
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(48.0%), single-domain non-amnestic (14.6%), multiple-domain amnestic (30.7%), and
multiple-domain non-amnestic (6.7%) groups based upon the presence or absence of
memory and other cognitive impairments as determined by clinical judgment and/or
neuropsychological testing. AD subjects fulfilled National Institute for Neurological and
Communicative Disorders and Stroke-Alzheimer’s Disease and Related Disorder
Association (NINDS-ADRDA) criteria27 for possible (15%) or probable (85%) AD. The
majority of MCI and AD subjects in the NACC database who fulfilled the inclusion criteria
for age and MMSE scores were assessed with the FAQ (MCI: 96.3%; AD: 98.3%).
Demographic characteristics, including age, gender, race, education, and MMSE scores,
were similar between NACC participants with and without FAQ assessments (all p’s>0.05).
Written consent, approved by the Institutional Review Board of each ADC, was obtained
from each of the subjects or their designated surrogate.

Functional Assessment
IADL performance was quantified using the FAQ17. This instrument was administered to an
informant, who rated each subject’s performance over the preceding 4 weeks on 10 separate
categories of IADLs: 1) writing checks, paying bills, keeping financial records; 2)
assembling tax or business records; 3) shopping alone; 4) playing a game of skill; 5) making
coffee or tea; 6) preparing a balanced meal; 7) keeping track of current events; 8) attending
to and understanding a television program, book, or magazine; 9) remembering
appointments, family occasions, medications; and 10) traveling out of the neighborhood.
Performance in each category was rated as follows: 0-normal; 1- has difficulty, but does by
self; 2- requires assistance; or 3- dependent. Activities that could not be rated, either because
the subject never performed them prior to developing cognitive difficulties or because the
informant had insufficient information to provide a valid response, were not scored. Overall
FAQ performance was evaluated using two separate methods: total FAQ score, which
included only subjects that had valid scores on all items (66% of participants), and average
score across FAQ items with valid responses (mean FAQ item score), which included all
subjects. These analyses allowed for the comparison of the relative utility of complete
versus incomplete FAQ data for distinguishing between MCI and AD. Although the FAQ
was administered as part of the UDS assessments, the diagnostic criteria for AD and MCI do
not require its use nor do they recommend specific cut-points. In order to determine whether
FAQ scores significantly influenced clinical diagnoses, clinical core directors of the 29
active ADCs were surveyed regarding the specific role of FAQ scores in diagnosis at their
center (i.e. none, supportive, or specific cut-point).

Data Analysis
Statistical analyses were performed using SPSS 15.0 for Windows (SPSS Inc., Chicago, IL).
Demographic variables were compared between the MCI and AD groups using independent-
samples t-tests (age, education, MMSE scores) and Pearson’s chi-square tests (gender, race).
The distributions of total FAQ scores [F(1183)=229.37, p<0.001] and mean FAQ item
scores [F(1799)=314.37, p<0.001] violated assumptions of homogeneity of variance, as
scores in the MCI group were skewed towards 0, while scores in the AD group were more
evenly distributed. Therefore, total FAQ scores, mean FAQ item scores, and FAQ scores for
individual items were compared between groups using Mann-Whitney U tests with
Bonferroni correction for multiple comparisons where appropriate.

We used receiver-operator characteristic (ROC) analysis to describe the differences between
the diagnostic groups. For these analyses, subjects were stratified by diagnosis and
randomized into development (N=901) and test (N=900) sets. The development set was used
to determine optimal cut-points on FAQ measures for differentiating between AD and MCI
and the more difficult distinction between probable AD and multiple-domain amnestic MCI.
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These cut-points were then validated using the test set. For subjects with complete FAQ
data, the diagnostic value of individual FAQ items for distinguishing between MCI and AD
was evaluated using stepwise logistic regression analysis that included age, race, MMSE
scores and all remaining FAQ items as covariates.

Active ADCs that responded to the survey were divided into two groups based on whether
FAQ scores were used in their diagnostic processes. Sensitivity, specificity, and
classification accuracy for the optimum cut-points on total FAQ and mean FAQ item scores
were separately calculated for each active center and compared between groups using
independent samples t-tests.

RESULTS
Demographic and FAQ Variables

Comparisons of demographic variables between the MCI and AD groups (Table 1) indicated
that AD subjects were significantly more likely to be non-Hispanic Whites (p<0.001), older
(p=0.015), and have lower MMSE scores (p<0.001) than MCI subjects. Informants for AD
subjects provided information on fewer FAQ items (p<0.001) and were less likely to provide
data for all FAQ items (p<0.001) than informants for MCI subjects.

As expected, AD subjects had significantly higher total FAQ scores [Figure 1a; Z(1185)=
−22.99, p<0.001] and mean FAQ item scores [Figure 1b; Z(1801)=−26.27, p<0.001] than
MCI subjects. Significantly higher scores in the AD group were also seen for each
individual FAQ item (all p’s<0.001; Bonferroni-corrected critical p=0.005), both in the
subgroup with complete FAQ data and in the overall cohort (Figures 1c and 1d). Higher
scores on each of these indices indicate greater functional impairment.

Subjects with complete versus incomplete FAQ responses demonstrated significant
differences in demographic and FAQ variables. MCI subjects with complete FAQ data were
more likely to be male [56.6% vs. 43.8%, χ2(1,1108)=15.09, p<0.001], have higher MMSE
scores [27.91 vs. 27.28; t(1106)=5.36, p<0.001], and have lower mean FAQ item scores
[0.24 vs. 0.38; t(1106)=4.56, p<0.001] than those with incomplete data. There was no
difference in the distribution of MCI subtypes between subjects with complete versus
incomplete responses [χ2(3,1108)=5.06, p=0.17]. AD subjects with complete FAQ data were
more likely to be male [63.3% vs. 38.0%; χ2(1,693)=43.48, p<0.001] and have higher mean
FAQ item scores [1.32 vs. 1.00, Z(691)=−5.78, p<0.001], but marginally less likely to meet
NINDS-ADRDA criteria for probable AD [82.8% vs. 88.0%; χ2(1,693)=3.61, p=0.057] than
those with incomplete data.

ROC Analyses of Global FAQ Indices
Demographic variables, FAQ scores, proportion of subjects with complete FAQ data, and
distributions of MCI subtype and AD diagnostic categories did not differ between the
development and test sets (data not shown, all p’s >0.05). Separate ROC curves were
generated from the development set to determine the optimal cut-points using total FAQ
scores or mean FAQ item scores for distinguishing between AD and MCI (Figure 2).

ROC analysis of total FAQ scores produced an area under the curve (AUC) of 0.903 [Figure
2a; 95% confidence interval (CI): 0.876–0.930, p<0.001] and d’ of 1.80. The optimal cut-
point was between 5 and 6, which yielded 82.9% sensitivity, 83.9% specificity, and 83.6%
classification accuracy when applied to the development set, and 80.3% sensitivity, 87.0%
specificity, and 84.7% classification accuracy when applied to the test set. Slightly poorer
discrimination was seen between probable AD and multiple-domain amnestic MCI when
this cut-off was used with the test set: 80.3% sensitivity, 81.3% specificity, and 80.7%
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classification accuracy. These findings indicate that total FAQ scores < 6 were most
consistent with a clinical diagnosis of MCI, and total FAQ scores ≥ 6 were most consistent
with a clinical diagnosis of AD.

Using the test set, logistic regression analysis of the total FAQ score cut-point versus clinical
diagnosis was conducted. After adjusting for age, race, and MMSE score, this analysis
yielded a Nagelkerke R2 value of 0.579. A total FAQ score ≥ 6 was independently
associated with a diagnosis of AD vs. MCI [β=2.97, S.E.=0.24, Wald χ2=150.06, odds ratio
(OR)=19.51, CI=12.13–31.38, p<0.001] and with a diagnosis of probable AD vs. multiple-
domain amnestic MCI (β=2.65, S.E.=0.34, Wald χ2=60.12, OR=14.15, CI=7.24–27.64,
p<0.001).

ROC analysis of mean FAQ item scores produced an AUC of 0.864 (Figure 2b; CI: 0.840–
0.889, p<0.001) and d’ of 1.49. The optimal cut-point was between 0.436 and 0.437, which
yielded 82.4% sensitivity, 76.5% specificity, and 78.8% classification accuracy for
distinguishing AD from MCI in the development set and 81.8% sensitivity, 77.4%
specificity, and 79.1% classification accuracy in the test set. Similar results were obtained
when this cut-point was used to distinguish between probable AD and multiple-domain
amnestic MCI in the test set: 82.4% sensitivity, 70.9% specificity, and 78.3% classification
accuracy. The use of mean FAQ item score allowed for the inclusion of a greater number of
subjects than the use of the total FAQ score but resulted in poorer discrimination between
groups.

ROC Analyses of Individual FAQ Items
ROC data for the diagnostic value of individual FAQ items were separately derived from the
development set for subjects with valid data for all items and all subjects with valid data for
each item. The optimal cut-off point for each item was a score ≥ 1 (i.e. presence of any
impairment). For subjects with complete FAQ data, the items that yielded the best
discriminative power between AD and MCI included: paying bills (86% sensitivity, 77.5%
specificity, and 80.3% classification accuracy), assembling tax records (88.6% sensitivity,
71.9% specificity, and 77.4% classification accuracy), and traveling outside the
neighborhood (80.3% sensitivity, 77.5% specificity, and 78.4% classification accuracy).
Discriminative indices were consistently higher for the subset of subjects with valid data for
all FAQ items than for the overall cohort.

In order to determine which individual FAQ items were independently associated with a
clinical diagnosis of AD, stepwise logistic regression analysis was performed using the
development set and adjusted for age, race, and MMSE score. This analysis yielded a
Nagelkerke R2 value of 0.618 and indicated that subjects with any impairment on paying
bills (β=1.28, S.E.=0.33, Wald χ2=14.76, OR=3.60, CI=1.87–6.91, p<0.001); shopping alone
(β=0.83, S.E.=0.33, Wald χ2=6.52, OR=2.29, CI=1.21–4.34, p=0.011); tracking current
events (β=0.85, S.E.=0.30, Wald χ2=8.15, OR=2.34, CI=1.31–4.20, p=0.004); traveling
outside the neighborhood (β=0.87, S.E.=0.30, Wald χ2=8.59, OR=2.39, CI=1.33–4.28,
p=0.003); or playing a game of skill (β=0.70, S.E.=0.31, Waldχ2=4.97, OR=2.01, CI=1.09–
3.72, p=0.026) were more likely to be diagnosed with AD. When cut-offs on these
individual items were applied to the test set, their discriminative power for identifying AD
remained poorer than that obtained using global FAQ indices: 60.6–84.6% sensitivity, 78.9–
88.5% specificity, and 77.9–80.9% classification accuracy for subjects with valid data for all
items and 56.1–81.1% sensitivity, 75.0–84.3% specificity, and 75.3–77.3% classification
accuracy for all subjects.
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Use of FAQ in Diagnosis Across ADCs
Of the 29 ADCs actively collecting UDS data, 28 responded to the survey regarding the use
of FAQ for diagnosis. These centers contributed data for 93.0% of the subjects included in
our analyses. Nineteen centers (comprising 77.4% of subjects) do not use the FAQ for
diagnosis and 9 centers (comprising 22.6% of subjects) use FAQ data only as supporting
information. None of the ADCs implement a specific cut-point on FAQ scores for
distinguishing between MCI and AD. Sensitivity, specificity, and classification accuracy of
optimal cut-points for total FAQ and mean FAQ item scores did not differ between centers
that considered FAQ scores during diagnosis and those that did not (all p’s>0.1; Table 2).

DISCUSSION
The analyses presented here focus on the association of clinical diagnoses of AD versus
MCI with IADL performance as measured by the FAQ. Expert clinicians were more likely
to diagnose AD when total FAQ scores were ≥ 6 and more likely to diagnose MCI when
total FAQ scores were < 6. Specific FAQ items that distinguished AD from MCI assessed
bill paying, shopping, tracking current events, transportation, and playing games. These
findings provide an empiric basis for using the FAQ or similar IADL measures to help
distinguish MCI from very mild AD.

Previous studies using the FAQ support its utility for distinguishing between demented and
non-demented subjects17–22,28. However, the ideal cut-point for identifying demented
subjects has not been consistently established. The original report describing the FAQ used
two different criteria: dependency (i.e. item score = 3) in at least two categories of IADLs,
which yielded 85% sensitivity and 81% specificity; and a total score ≥ 5 used in conjunction
with a battery of neuropsychological testing, which yielded 91% sensitivity and 89%
specificity17. The optimal cut-point in our study was a total FAQ score ≥ 6, which is similar
to cut-points used by other groups, which range from ≥ 522 to ≥ 819,28. Prior studies have
included both normal controls and subjects with more advanced AD, resulting in larger
effect sizes. The overall sensitivity and specificity of the FAQ for a diagnosis of AD in this
study is slightly lower than previously reported, likely because we used the FAQ to make
more difficult distinctions between MCI and very mild AD and between multiple-domain
amnestic MCI and very mild probable AD. The latter classification is particularly
challenging, because these two diagnoses have overlapping patterns of cognitive impairment
and differ only in degree of functional impairment. Our findings indicate that distinctions
based on total FAQ scores corresponded well to consensus diagnoses of expert clinicians at
NIA-funded ADCs and establish a threshold for the extent of functional decline consistent
with a diagnosis of dementia.

Applying a cut-point of 5/6 on total FAQ scores to distinguish AD from MCI in the current
sample yields a positive likelihood ratio of 5.61 and a negative likelihood ratio of 0.22,
which results in a small to moderate change in pretest probability of a subject being
diagnosed with AD29. However, 14.5% of MCI subjects had scores ≥ 6 and 18.5% of AD
subjects had scores < 6. Such imprecision might be an expected consequence of imposing a
categorical diagnosis of MCI to the continuum between normal aging and dementia. The
subtleties and heterogeneity of functional performance between individuals may elude strict
definition by standardized instruments and continue to require the more subjective
interpretations offered by clinical judgment. Assessment with newer and more precise ADL
scales9,30 or those that focus on any impairment on the specific IADLs that best differentiate
AD from MCI may result in clinical diagnosis of AD at earlier stages of disease.

Our results are consistent with prior work indicating that mild but measurable impairments
on IADLs are detectable in MCI6–14. Further analyses of this data indicate that greater total
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FAQ scores are seen in amnestic versus non-amnestic MCI. However, total FAQ scores do
not differ between single-domain versus multiple domain amnestic MCI31.

A limitation of the FAQ is that informants may not be able to provide responses on certain
items, either because the subject never performed them prior to developing cognitive
impairment or because the informant had insufficient information to rate the subject’s
current performance. The original version of the FAQ allowed informants to speculate on
subjects’ potential to perform activities that they had never previously pursued17. However,
such responses are not included in the UDS version of the FAQ. As a result, a significant
percentage of subjects (34.2%) had incomplete FAQ data, though only 4.7% were missing
data for > 2 items. Incomplete FAQ responses were seen more frequently in the AD group
than the MCI group. Informants for MCI subjects may have been more knowledgeable about
their participants or known them for a longer period of time than the informants for AD
subjects. It is also possible, albeit less likely, that AD subjects may have had fewer
premorbid IADL responsibilities than MCI subjects. The issue of incomplete FAQ responses
was addressed by analyzing the mean score for items with valid responses. This measure
allowed for the inclusion of all AD and MCI subjects, but exhibited poorer discriminative
power than the total FAQ score. These data suggest that the FAQ has greater utility for
distinguishing between MCI and AD when complete data are available.

Some of the ADCs use FAQ scores as supportive data in their diagnostic procedures, but
none of the centers that responded to our survey implement a specific cut-point to
distinguish between MCI and AD. However, the sensitivities, specificities, and classification
accuracies of the optimal cut-points derived from our analyses were similar between ADCs
that use the FAQ diagnostically and those that do not. Variability in FAQ usage is therefore
unlikely to have significant skewed our results.

This study includes a large subject population drawn from multiple ADCs around the United
States, underscoring the generalizability of our findings across disparate regional
populations. The relatively robust nature of our findings is further supported by the similar
sensitivity, specificity, and classification accuracy seen with the total FAQ score cut-point in
the development and test sets. However, there are a few factors that may limit the
interpretation of our results. The study population was comprised of a convenience sample
of highly educated subjects volunteering for research at major academic centers and may not
be representative of epidemiological samples or those with greater ethnic diversity.
Nevertheless, the FAQ has previously demonstrated utility for identifying demented subjects
in population-based studies conducted in several other countries19,20,22,28. Diagnostic
classification in the UDS is derived from consensus clinical diagnoses based upon the
current criteria for MCI1 and the NINDS-ADRDA criteria for AD27. The UDS includes a
core neuropsychological battery24, but the NACC does not specify which additional
cognitive tests can be used to supplement that battery, does not establish performance
thresholds that define cognitive impairment, and does not stipulate the precise role of test
scores in the consensus diagnosis process. Therefore, it remains possible that variability in
the interpretation of the diagnostic criteria for AD, MCI, and MCI subtypes across different
ADCs may have influenced our results. Finally, our analyses were not adjusted for the
presence or severity of any comorbid medical conditions that could have differentially
influenced IADLs between groups.

Although functional impairment is a core feature of the DSM-IV criteria for AD5 and a
supportive feature of the NINCDS-ADRDA criteria for AD27, some investigators have
suggested that ADL measures have little utility for the diagnosis of dementia or AD32,33. In
contrast, our work is consistent with previous reports that ADL measures provide sufficient
ecological validity for distinguishing demented and non-demented subjects19,22,30. The
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findings reported here provide an upper threshold for the extent of functional deficits seen in
MCI, suggest specific categories of IADLs that most effectively discriminate between MCI
and AD, and offer further support for the implementation of formal IADL measures, such as
the FAQ, as part of the inclusion and exclusion criteria in future studies of MCI, particularly
clinical trials, to allow for better standardization of diagnoses across investigators and
research centers.

Acknowledgments
This research was supported by the National Institute on Aging (P50 AG 16570, U01 AG016976), the National
Alzheimer’s Coordinating Center, the Alzheimer’s Disease Research Centers of California, and the Sidell-Kagan
Foundation. We would like to thank Nathaniel Mercaldo for his assistance with data management.

References
1. Petersen RC. Mild cognitive impairment as a diagnostic entity. J Intern Med. 2004; 256:183–194.

[PubMed: 15324362]

2. Bruscoli M, Lovestone S. Is MCI really just early dementia? A systematic review of conversion
studies. Int Psychogeriatr. 2004; 16:129–140. [PubMed: 15318760]

3. Busse A, Hensel A, Guhne U, et al. Mild cognitive impairment: long-term course of four clinical
subtypes. Neurology. 2006; 67:2176–2185. [PubMed: 17190940]

4. Manly JJ, Tang MX, Schupf N, et al. Frequency and course of mild cognitive impairment in a
multiethnic community. Ann Neurol. 2008; 63:494–506. [PubMed: 18300306]

5. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 4.
Washington: APA; 1994.

6. 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]

7. Di Carlo A, Baldereschi M, Amaducci L, et al. Cognitive impairment without dementia in older
people: prevalence, vascular risk factors, impact on disability. The Italian Longitudinal Study on
Aging. J Am Geriatr Soc. 2000; 48:775–782. [PubMed: 10894316]

8. 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]

9. Farias ST, Mungas D, Reed BR, et al. MCI is associated with deficits in everyday functioning.
Alzheimer Dis Assoc Disord. 2006; 20:217–223. [PubMed: 17132965]

10. Perneczky R, Pohl C, Sorg C, et al. Impairment of activities of daily living requiring memory or
complex reasoning as part of the MCI syndrome. Int J Geriatr Psychiatry. 2006; 21:158–162.
[PubMed: 16416470]

11. Cahn-Weiner DA, Farias ST, Julian L, et al. Cognitive and neuroimaging predictors of
instrumental activities of daily living. J Int Neuropsychol Soc. 2007; 13:747–757. [PubMed:
17521485]

12. Wadley VG, Crowe M, Marsiske M, et al. Changes in everyday function in individuals with
psychometrically defined mild cognitive impairment in the Advanced Cognitive Training for
Independent and Vital Elderly Study. J Am Geriatr Soc. 2007; 55:1192–1198. [PubMed:
17661957]

13. Jefferson AL, Byerly LK, Vanderhill S, et al. Characterization of activities of daily living in
individuals with mild cognitive impairment. Am J Geriatr Psychiatry. 2008; 16:375–383.
[PubMed: 18332397]

14. Kim KR, Lee KS, Cheong HK, et al. Characteristic profiles of instrumental activities of daily
living in different subtypes of mild cognitive impairment. Dement Geriatr Cogn Disord. 2009;
27:278–285. [PubMed: 19246913]

15. Pereira FS, Yassuda MS, Oliveira AM, et al. Executive dysfunction correlates with impaired
functional status in older adults with varying degrees of cognitive impairment. Int Psychogeriatr.
2008; 20:1104–1115. [PubMed: 18752698]

Teng et al. Page 8

Alzheimer Dis Assoc Disord. Author manuscript; available in PMC 2011 December 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



16. Tam CW, Lam LC, Chiu HF, et al. Characteristic profiles of instrumental activities of daily living
in Chinese older persons with mild cognitive impairment. Am J Alzheimers Dis Other Demen.
2007; 22:211–217. [PubMed: 17606530]

17. Pfeffer RI, Kurosaki TT, Harrah CH Jr, et al. Measurement of functional activities in older adults
in the community. J Gerontol. 1982; 37:323–329. [PubMed: 7069156]

18. Hershey LA, Jaffe DF, Greenough PG, et al. Validation of cognitive and functional assessment
instruments in vascular dementia. Int J Psychiatry Med. 1987; 17:183–192. [PubMed: 3610484]

19. Juva K, Makela M, Erkinjuntti T, et al. Functional assessment scales in detecting dementia. Age
Ageing. 1997; 26:393–400. [PubMed: 9351484]

20. Munoz D, Bermejo FP, Trincado R, et al. Diagnostic accuracy of a screening protocol in the
diagnosis of dementia: the NEDICES study. Neuroepidemiology. 2001; 20:217–218.

21. Quiroga P, Albala C, Klaasen G. Validation of a screening test for age associated cognitive
impairment, in Chile. Rev Med Chil. 2004; 132:467–478. [PubMed: 15382519]

22. Castilla-Rilo J, Lopez-Arrieta J, Bermejo-Pareja F, et al. Instrumental activities of daily living in
the screening of dementia in population studies: a systematic review and meta-analysis. Int J
Geriatr Psychiatry. 2007; 22:829–836. [PubMed: 17236250]

23. Teng E, Lu PH, Cummings JL. Instrumental activities of daily living in mild cognitive impairment
and mild Alzheimer’s disease. Ann Neurol. 2006; 60(Suppl S10):S7.

24. Morris JC, Weintraub S, Chui HC, et al. The Uniform Data Set (UDS): clinical and cognitive
variables and descriptive data from Alzheimer Disease Centers. Alzheimer Dis Assoc Disord.
2006; 20:210–216. [PubMed: 17132964]

25. Beekly DL, Ramos EM, Lee WW, et al. The National Alzheimer’s Coordinating Center (NACC)
database: the Uniform Data Set. Alzheimer Dis Assoc Disord. 2007; 21:249–258. [PubMed:
17804958]

26. Morris JC. The Clinical Dementia Rating (CDR): current version and scoring rules. Neurology.
1993; 43:2412–2414. [PubMed: 8232972]

27. McKhann G, Drachman D, Folstein M, et al. Clinical diagnosis of Alzheimer’s disease: report of
the NINCDS-ADRDA Work Group under the auspices of Department of Health and Human
Services Task Force on Alzheimer’s Disease. Neurology. 1984; 34:939–944. [PubMed: 6610841]

28. Mejia S, Gutierrez LM, Villa AR, et al. Cognition, functional status, education, and the diagnosis
of dementia and mild cognitive impairment in Spanish-speaking elderly. Appl Neuropsychol.
2004; 11:194–201.

29. Jaeschke, R.; Guyatt, G.; Lijmer, J. Diagnostic tests. In: Guyatt, G.; Rennie, D., editors. Users’
Guide to the Medical Literature: A Manual for Evidence-Based Practice. Chicago: AMA Press;
2002.

30. Mathuranath PS, George A, Cherian PJ, et al. Instrumental activities of daily living scale for
dementia screening in elderly people. Int Psychogeriatr. 2005; 17:461–474. [PubMed: 16252378]

31. Teng E, Becker BW, Woo E, et al. Instrumental activities of daily living in subtypes of mild
cognitive impairment. J Int Neuropsychol Soc. 2008; 13(Suppl S1):259–260.

32. Hancock P, Larner AJ. The diagnosis of dementia: diagnostic accuracy of an instrument measuring
activities of daily living in a clinic-based population. Dement Geriatr Cogn Disord. 2007; 23:133–
139. [PubMed: 17170525]

33. Park KW, Pavlik VN, Rountree SD, et al. Is functional decline necessary for a diagnosis of
Alzheimer’s disease? Dement Geriatr Cogn Disord. 2007; 24:375–379. [PubMed: 17914262]

Teng et al. Page 9

Alzheimer Dis Assoc Disord. Author manuscript; available in PMC 2011 December 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 1.
FAQ indices in the MCI and AD groups. A) Total FAQ scores for the subset of subjects
with valid data for all items. B) Mean FAQ item score for all subjects. Mean individual FAQ
item scores for C) participants with complete FAQ data and D) all participants. Percentages
above each bar represent the proportion of subjects with valid responses for that item. Error
bars represent standard error of the mean. *p<0.001 vs. MCI.
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Figure 2.
Receiver operating characteristic (ROC) curves for A) total FAQ scores and B) mean FAQ
item scores for distinguishing AD from MCI. AUC: area under the ROC curve.

Teng et al. Page 11

Alzheimer Dis Assoc Disord. Author manuscript; available in PMC 2011 December 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Teng et al. Page 12

Table 1

Demographic information

MCI AD χ2(1801)/t(1799)

N 1108 693

% Male 52.9 52.7 0.008

% Non-Hispanic White 77.1 84.4 14.30**

Age (SD) 75.8 (8.9) 76.8 (8.7) 2.43*

Education (SD)† 15.0 (3.2) 14.8 (3.2) 0.75

MMSE (SD) 27.7 (1.8) 26.1 (1.7) 19.77**

% Complete FAQ 70.8 57.9 31.50**

# Valid FAQ responses (SD) 9.52 (0.90) 9.31 (0.99) 15.54**

*
p<0.05;

**
p<0.001;

†
degrees of freedom=1790 due to missing data for 5 MCI and 4 AD subjects
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