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Objective: To test the ability of patients to rate their
own cognitive ability using the AD8 compared with in-
formant and clinician ratings of cognitive status.

Design, Setting, and Patients: The AD8 was admin-
istered to 325 consecutive participant-informant dyads en-
rolled in a longitudinal study at Washington University
School of Medicine between April 4, 2005, and Decem-
ber 15, 2005. The number of AD8 items endorsed by the
participant was compared with informant answers and an
independently derived Clinical Dementia Rating.

Main Outcome Measure: Strength of association was
measured with Spearman (�) and intraclass correlation
coefficients. Receiver operator characteristic curves as-
sessed the discriminative properties of the AD8.

Results: The mean age of participants and informants
was 72.8 years (range, 43-104 years) and 66.4 years (range,
24-101 years), respectively. The Clinical Dementia Rat-
ing was correlated with both informant (�=0.75, P�.001)
and participant (�=0.34, P�.001) AD8 scores. Partici-

pants’ AD8 scores had adequate agreement with infor-
mants’ AD8 scores (intraclass correlation coefficient, 0.53;
95% confidence interval, 0.41-0.62) and correlated with
subjective complaints of memory problems (�=0.47,
P�.001) but not with estimates of symptom duration.
The area under the receiver operator characteristic curve
for the informant AD8 was 0.89 (95% confidence inter-
val, 0.86-0.93); for the participant AD8, it was 0.78 (95%
confidence interval, 0.68-0.78).

Conclusions: The AD8 is a brief measure that, when com-
pleted by an informant, differentiates nondemented from
demented individuals. We now demonstrate that a self-
completed AD8 also differentiates nondemented from de-
mented individuals, although the utility was better in mildly
impaired individuals compared with more demented in-
dividuals. In the absence of a reliable informant, the AD8
may be asked of the participant to gain an understanding
of their perception of cognitive status.
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D EMENTIA IS A GROWING

public health concern, af-
fecting 10% of adults over
the age of 65 years and
50% of adults over the age

of 85 years.1 Alzheimer disease (AD), the
most common dementing illness, is diffi-
cult to diagnose at the earliest stages be-
cause brief measures that reliably discrimi-
nate healthy older adults from those with
mild impairments of cognition are lack-
ing.2 In most clinical settings, cognitive im-
pairment is assessed by objective testing
of the patient.2,3 We have found, how-
ever, that informant-based assessments
such as the Clinical Dementia Rating
(CDR)4 are more sensitive to early cogni-
tive change than cognitive tests.5 We used
this premise to develop a brief informant
interview, the AD8,6 which distinguishes
individuals with very mild dementia from
those without dementia. We have vali-

dated the psychometric properties of the
AD8.2 In general practice, however, a re-
liable informant may not always be avail-
able. We wanted to test whether there is
value in asking individuals to self-rate their
cognitive abilities.

Self-rating scales for dementia have not
gained common use because of the per-
ception that dementia pati ents lack in-
sight and deny cognitive problems,7 even
in mild forms of dementia.8-10 In addi-
tion, some scales such as the 64-item
Memory Functioning Questionnaire11,12

are too long for general use. We com-
pared the ability of research participants
to rate intraindividual change in their
abilities using the AD8. We then com-
pared this rating with the informants’
AD8 scores and an independently derived
CDR to test whether individuals are able
to detect changes in their own cognitive
and functional abilities.
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METHODS

STUDY PARTICIPANTS

Participants were community-dwelling volunteers who en-
rolled in a longitudinal study of healthy aging and demen-
tia.13,14 The study was initiated in 1979 and has assessed more
than 3000 individuals to date. Inclusion and exclusion criteria
have been described and include the absence of medical ill-
nesses that may preclude longitudinal follow-up (ie, insulin-
dependent diabetes). Participants must be English-speaking and
have an available informant.6,7,13,14 Participants were recruited
via word-of-mouth, public service announcements, and phy-
sician referrals. Both nondemented and demented partici-
pants underwent identical annual assessments. After in-
formed consent was given, the AD8 was administered to 325
consecutive participant-informant dyads between April 4, 2005,
and December 15, 2005. The AD8 was administered indepen-
dently to the participant and collateral source by giving each a
paper version prior to either person speaking with a clinician.
The AD8 contains 8 questions asking the respondent to rate
change (yes vs no) in memory, problem-solving abilities, ori-
entation, and daily activities.2,6 The number of yes answers is
totaled to obtain the AD8 score. A copy of the AD8 table with
scoring rules appears at http://alzheimer.wustl.edu/About_Us
/PDFs/AD8form2005.pdf. The Washington University human
studies committee approved all procedures.

CLINICAL ASSESSMENT

Experienced clinicians conducted independent semistruc-
tured interviews with the participant and a knowledgeable in-
formant15 to capture features suggestive of a dementing disor-
der.13,14 The assessment also included the Mini-Mental State
Examination (MMSE),16 the Short Blessed Test (SBT),17 a health
and medication history, and a neurological examination. An
independent psychometric battery was also administered at each
visit to all participants, but the results were not known to the
clinician. The correlations between the informant AD8 and psy-
chometric measures have been previously reported.2 The di-
agnostic criteria for dementia of the Alzheimer type used in this
study (impairment in memory and at least 1 other cognitive
domain and interference with daily activities) are consistent with
the definition from the Diagnostic and Statistical Manual of Men-
tal Disorders (Fourth Edition) (DSM-IV),18 and for the “prob-
able AD” category in the criteria from the National Institute of
Neurological and Communicative Diseases and Stroke–
Alzheimer’s Disease and Related Disorders Association.19 When
appropriate, published criteria were used for other dementing
disorders such as dementia with Lewy bodies20 and frontotem-
poral dementia.21

The CDR was used to determine the presence or absence of
dementia and to stage its severity.22 A global CDR 0 indicates
no dementia. The score CDR 0.5 represents very mild demen-
tia or, in some cases with minimal impairment, uncertain de-
mentia. The scores CDR 1, 2, and 3 correspond to mild, mod-
erate, and severe dementia.2 The sum of CDR boxes (CDR-SB)
provides a quantitative expansion of the CDR ranging from 0
(no impairment) to 18 (maximum impairment).13 In our sample,
the CDR 0.5 rating equates with very mild dementia22 and is
the threshold to distinguish nondemented (CDR 0) from de-
mented (CDR�0.5) status. In other samples, CDR 0.5 has been
used as the threshold for the diagnosis of mild cognitive im-
pairment.23 In both cases, the CDR can be used to detect change
in cognitive abilities from prior level of function and assess in-
terference with accustomed activities. Therefore, the CDR and
CDR-SB were used as gold standards in this study.

Depressive features were assessed with screening ques-
tions based on the DSM-IV18 for depression asked indepen-
dently of the participant and informant. Because some depres-
sive symptoms (indecision, loss of interest, change in sleep or
appetite) also may be features of dementia,24 the clinician’s
impression of the presence or absence of depression incorpo-
rated all information from the clinical assessment. Partici-
pants were asked whether they had a problem with their
memory or thinking (yes or no). If they admitted to memory
problems, they were asked to estimate the duration of the
memory problems.

STATISTICAL ANALYSIS

All analyses were performed using SAS (SAS Institute, Cary,
NC). Descriptive statistics were used to report the demo-
graphic and clinical characteristics of the patients and infor-
mants, CDR and CDR-SB scores, cognitive test scores, and clini-
cal diagnoses. The number of endorsed AD8 items by the
participant was compared with the number endorsed by the in-
formant with the independently derived measures from the clini-
cal assessment.

Strength of association between participant and informant
was measured by the intraclass correlation coefficient. Corre-
lations between participant or informant AD8 scores with
clinical measures (MMSE, SBT, CDR, CDR-SB) were deter-
mined with Spearman � correlation coefficients. Receiver op-
erator characteristic curves and the area under the receiver
operator characteristic curve were generated to reflect graphi-
cally and quantitatively the ability of the AD8 to discriminate
between nondemented patients (CDR 0) and patients with
very mild dementia or greater (CDR 0.5). Analyses were re-
peated to determine discriminative properties of the AD by
different demographic characteristics. The sensitivity, speci-
ficity, and positive and negative predictive values of the AD8
were calculated.25

RESULTS

SAMPLE CHARACTERISTICS

The participants’ mean±SD age at time of assessment was
76.8±8.9 years (range, 43-104 years) with a mean educa-
tional attainment of 14.4±3.1 years (range, 6-29 years);
57% were women. The sample was 88.9% white, 10.8%
African American, and 0.3% other. The informants’ age at
time of assessment was 66.4±12.9 years (range, 24-101
years) with an educational attainment of 15.1±3.5 years
(range, 2-30 years); 62% were women. The informants’ re-
lationships included spouses (57%), children (25%), and
others (18%). The AD8 scored by either the participant
or informant took less than 3 minutes to complete.

The participants’ cognitive status ranged from CDR
0 (46%), CDR 0.5 (31%), and CDR 1 (15%) to CDR 2 or
greater (8%). Of those participants with a CDR 0.5 or
greater, 74% had a clinical diagnosis of AD, 2% had de-
mentia with Lewy bodies, 2% had frontotemporal de-
mentia, and 23% had uncertain dementia. Depressive
symptoms were present in 10% of the sample. The in-
formant’s mean AD8 scores were 2.8±2.9 (range, 0-8).
The participant’s mean AD8 scores were 1.9±2.2 (range,
0-8). The mean MMSE score of the sample was 26.0±4.9
(range, 2-30), and the mean SBT score was 11.1±4.8
(range 4-25).
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AD8 SCORES COMPARED
WITH CDR STAGES

Total AD8 scores for the informant and participant were
compared with CDR stages (Table 1). Those individu-
als who were rated as CDR 0 had a mean informant AD8
score of 0.64 (range, 0-6) compared with individuals who
had at least very mild cognitive change (CDR 0.5 or
greater) who had a mean score of 3.49 or greater (range,
0-8). Increasing mean AD8 total scores reflect more se-
vere stages of dementia. Participants with CDR 0 rating
their own cognitive abilities had a mean AD8 score of 1.01
(range, 0-7) while participants who had a CDR 0.5 or
greater had a mean score of 2.80 or greater (range, 0-8).
In contrast to informant AD8 scores, the participants’ total
AD8 scores did not increase with greater dementia se-
verity. There was adequate agreement between infor-
mant ratings of dementia and participant ratings of their
own impairments (intraclass correlation coefficient 0.52;
95% confidence interval, 0.41-0.62). Agreement be-
tween participant and informant was better in more mildly
impaired individuals than for more severely impaired in-
dividuals.

CORRELATION OF AD8 TO OTHER MEASURES
OF COGNITIVE STATUS

There were significant correlations between assessment vari-
ables and AD8 scores (Table2). The informant AD8 scores
correlated with the MMSE, SBT, CDR, and CDR-SB. Weaker
relationships were noted between informant AD8 scores
and the participants’ account of memory problems and the
clinician’s impression of depression. The participant’s AD8
scores also correlated with the MMSE, SBT, CDR, and
CDR-SB but to a lesser degree than the informant ratings,
possibly reflecting the participant underestimating the ex-
tent of cognitive problems. The participant’s AD8 scores
also correlated with subjective complaints of memory prob-
lems and the clinician’s impression of depression. The AD8
was not predictive of the participants’ estimated duration
of memory symptoms.

DISCRIMINATIVE ABILITY OF THE AD8

Receiver operator characteristic curves were generated
to measure the effectiveness of the AD8 in classifying no
dementia vs dementia (dementia prevalence, 54%). The
area under the receiver operator characteristic curve for
the informant AD8 was 0.89 (95% confidence interval,
0.86-0.93) and for the participant AD8 was 0.74 (95%
confidence interval, 0.68-0.79), suggesting good to ex-
cellent ability to discriminate between CDR 0 and CDR
0.5 or greater. We next explored the discriminative abil-
ity of the participant’s AD8 to rate cognitive difficulties
by different demographic characteristics (Table 3). The
AD8 was similarly effective in male vs female partici-
pants and in white vs African American participants. The
AD8 was able to discriminate nondemented individuals
from those with uncertain or very mild dementia (CDR
0.5) slightly better than those with mild to moderate de-
mentia (CDR�1) (area under the receiver operator char-
acteristic curve, 0.77 vs 0.66). One interpretation of the

finding that participant AD8 scores do not increase with
dementia severity (Table 1) is that insight may decrease
with increasing dementia severity; therefore, the utility
of the AD8 participants rating decreases in more ad-
vanced stages of dementia. The AD8 was most effective
as a self-rating instrument to age 80 years; after this age,
the predictive ability of the AD8 was lower (area under
the receiver operator characteristic curve, 0.66, 95% con-
fidence interval, 0.55-0.77).

We next examined the psychometric properties of the
AD8 for both participant and informant using different
cut-offs (Table 4). Using a cut-off score of 2 or greater
on the informant AD8 to predict dementia yielded the
most desirable combination of sensitivity (84%) and speci-
ficity (93%). With a dementia prevalence of 54%, the posi-
tive predictive value (the probability that someone with
an AD8 score �2 has dementia) was 85%, whereas the
negative predictive value (the probability that someone
with an AD8 score �2 is nondemented) was 81%. The
participant’s self-rating had the best combination of sen-
sitivity (80%) and specificity (59%) using a cut-off score
of 1. This cut-off yielded a positive predictive value of
70% and a negative predictive value of 71%. Applying
higher cut-offs increased specificity but decreased sen-
sitivity, most likely because more impaired individuals
are less likely to rate impairments.

COMMENT

The AD8, although developed as an informant rating, may
also serve as a self-rating tool (eg, when an informant is
not available) to discriminate older adults without de-
mentia from those with even the mildest forms of de-
mentia. The self-rated AD8 corresponded to gold stan-
dards for this study (the CDR and CDR-SB) and to brief
global assessments of cognition (MMSE and SBT) and had
adequate agreement with the informant’s AD8 rating. The
participants were able to complete the AD8 within 3 min-
utes without additional instructions.

One of the great challenges in geriatric care is to iden-
tify persons with symptoms of dementia who may have
limited capacity to recognize these symptoms and in-
stead often attribute cognitive decline to chronic illness
or aging.26 While informant interviews provide a more
reliable way to determine cognitive and functional change
in dementia patients, informants are not always atten-
dant. Brief office visits such as annual check-ups, often
without the presence of informants, may not uncover very
mild symptoms of dementia. Dementia screening is not

Table 1. AD8 Scores by CDR Stage and Rater

CDR No.

AD8 Score, Mean ± SD

Informant Participant

0 149 0.64 ± 1.19 1.01 ± 1.52
0.5 102 3.49 ± 2.32 2.80 ± 2.19
1 50 6.64 ± 1.74 2.40 ± 2.51
2 23 6.22 ± 2.66 3.00 ± 2.66

Abbreviation: CDR, Clinical Dementia Rating.
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commonly done in the primary care setting for a num-
ber of reasons, including insufficient time allotted to the
patient visit, inadequate reimbursement for cognitive
work, and uncertainty about the value of early diagno-

sis.27 An additional problem is the lack of brief sensitive
and predictive measures that reliably discriminate healthy
older adults from those with mild dementia.

Evaluation of dementia typically consists of objec-
tive testing28-30 of the patient and, when available, ques-
tioning of a reliable informant.15,31 Dementia patients are
not thought to be reliable reporters of cognitive symp-
toms because of the unawareness of cognitive deficits
(cognitive anosognosia)9 leading to discrepancies
between self-ratings and the ratings of informants or be-
tween self-ratings and objective performance.32 Aware-
ness of deficits may vary greatly across individuals with
some patients offering reliable accounts of memory
changes and other patients failing to appreciate their de-
cline. In a recent study, 32 control patients and 14 pa-
tients with AD were asked to self-estimate memory, at-
tention, behavior, naming, visuospatial ability, limb praxis,
mood, and vision. Patients with AD did poorly in esti-
mating all abilities, in particular overestimating memory
and visuospatial function. However, control partici-
pants also made errors, overestimating limb praxis and
vision and underestimating attention.9

Table 4. Psychometric Properties of the AD8
Using Different Cut-offs

Cut-off Sensitivity, % Specificity, % PPV, %* NPV, %*

Informant AD8
scores

1 90 68 77 85
2 84 93 85 81
3 76 90 90 76

Participant AD8
scores

1 80 59 70 71
2 62 73 73 62
3 47 82 76 57

Abbreviations: NPV, negative predictive value; PPV, positive predictive value.
*Predictive values based on a dementia prevalence of 54%.

Table 2. Correlations Between Assessment Variables and AD8 Scores

Variable

Informant AD8 Participant AD8

Spearman � P Value Spearman � P Value

CDR .76 �.001 .36 �.001
CDR-SB .77 �.001 .35 �.001
MMSE −.53 �.001 −.27 �.001
SBT .49 �.001 .29 �.001
Participant account of memory problems .25 �.001 .49 �.001
Participant estimate of duration .02 .81 −.005 .96
Clinician impression of depression .13 .03 .20 �.001

Abbreviations: CDR, Clinical Dementia Rating; CDR-SB, CDR sum of boxes; MMSE, Mini-Mental State Exam; SBT, Short Blessed Test.

Table 3. Discriminative Properties of the AD8 by Demographic Categories

AD8 Scores CDR Comparison No. AUC

95% CI

Lower Upper

By respondent
Participants 0 vs �0 319 0.74 0.68 0.79
Informants 0 vs �0 319 0.89 0.86 0.93

By CDR stage
Participants 0 vs 0.5 246 0.77 0.71 0.83
Participants 0 vs 1 195 0.66 0.58 0.75
Participants 0 vs 2 169 0.74 0.63 0.85

By sex
Male participants 0 vs �0 139 0.74 0.66 0.82
Female participants 0 vs �0 180 0.73 0.66 0.80

By race
White participants 0 vs �0 284 0.72 0.66 0.78
African American participants 0 vs �0 34 0.85 0.72 0.97

By age, y
Participants �75 0 vs �0 130 0.77 0.69 0.85
Participants 75-80 0 vs �0 91 0.78 0.69 0.87
Participants �81 0 vs �0 98 0.66 0.55 0.77

Abbreviations: AUC, area under the curve; CDR, Clinical Dementia Rating; CI, confidence interval.
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Although self-rating tools for assessing cognitive func-
tion of patients have been developed previously,8,32,33 they
are not in common use. One such scale, the Memory Func-
tioning Questionnaire,11 is a 64-item scale that has been
validated against objective memory measures12 and has high
internal consistency.11 Its length and complexity, how-
ever, make it impractical. Patients with mild dementia may
be aware of the presence of deficits but not of the severity
of the cognitive problems or their consequences.8 Denial
of cognitive deficits does not correlate with age at demen-
tia onset or duration of illness or education and is nega-
tively correlated with depression.7 The more severe the
memory impairment, the more likely the presence of de-
nial.7,33 Similarly, the utility of the AD8 as a self-reported
measure may be greater in individuals with very mild im-
pairment compared with more demented individuals.

However, dementia patients are asked to self-rate a
number of physical, psychological, and social symp-
toms. A recent study assessed physical, psychological, and
social health of dementia patients, 75% of whom had
MMSE scores lower than 16.34 There was reasonable agree-
ment between patient and informant rating for physical
health, but agreement was poor for psychological and so-
cial well-being. Dementia patients are also asked to self-
rate the presence of depressive symptoms35 and quality
of life.36 Most patients are able to complete these assess-
ments and, in the case of quality of life, dementia pa-
tients were not only able to rate their own quality of life
but were able to give reasonable estimates of the caregiv-
er’s rating of quality of life.36 Patients with dementia may
have better preserved recognition of mood and func-
tional changes but poorer recognition of memory de-
cline. However, these studies suggest that patients may
be able to provide self-ratings with questions that tap into
multiple domains such as found in the AD8.

We have previously reported the value of informant
vs participant reports of memory problems.2,6,13-15,22,31

While informant interviews are still preferable to detect
subtle signs of cognitive decline, we provide evidence that
patients may be able to offer useful information about
their cognitive ability if unaccompanied by an infor-
mant. There are several reasons that the AD8 may cap-
ture self-reported symptoms of cognitive decline. First,
the AD8 questions are neutral in tone and present ev-
eryday functional activities in a nonthreatening fashion.
Second, individuals are not asked to offer complaints but
simply rate whether a change in their ability to com-
plete the tasks has occurred. Last, the AD8 questions do
not attribute cause to any change in ability, so it is less
likely to provoke anxiety about whether change is due
to aging or disease in the respondents. Similar to the find-
ings in other studies of awareness of cognitive defi-
cits,7,8,33 the AD8 scores as reported by the participant do
not increase with dementia severity and are not associ-
ated with estimates of duration of symptoms.

Therearelimitstothisstudy.Thesampleisaconvenience
cohort recruited for participation in a longitudinal study
and may not be representative of the general population.
Oursample isEnglish-speakingandlargelywhite.Although
no difference in predictive power was seen in the African
American participants, further investigation of the AD8 in
community and other minority samples is needed.

Subjective cognitive complaints are common in older
adults, found in up to 88% of individuals over the age
85 years.37 These complaints are often attributed to de-
pression.38,39 Depressive symptoms were present in 10%
of our sample. Although none of these individuals met
DSM-IV criteria for major depression,18 it is likely that
the severity of depression and other emotional factors (eg,
anxiety, apathy, abulia) may impact an individual’s abil-
ity to give reliable self-ratings. However, since the AD8
is used as a screening test, further evaluation of affect and
motivational state should enable identification of de-
pressed individuals. It is unclear whether patients who
complain of memory problems are necessarily at a higher
risk of developing dementia.38 A short scale addressing
self-rating of cognitive abilities may be preferable to ask-
ing a single question about memory self-perception to
assess memory complaints (ie, “Are you having a prob-
lem with your memory?”).12 The AD8 is a brief screen-
ing tool that may discriminate healthy older adults from
those with very mild dementia. The AD8 is adminis-
tered preferably to an informant. In the absence of an in-
formant, the AD8 can be administered to the patient, and
if any of the questions are endorsed, further evaluation
is warranted. The AD8 may have applicability as a screen-
ing tool in community settings and primary care to as-
sist in the detection of dementia in the older adult.
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