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Background

• Dementia is a significant public health 
problem

• Under-recognized and under-diagnosed in 
the community

• May be due to the lack of brief measures 
that reliably discriminate normal aging from 
very mild dementia



Introduction 
• The diagnosis of Alzheimer disease (AD) and related 

dementias remains a clinical one
– founded on intra-individual decline in cognition with interference in 

accustomed daily activities. 
• Efforts to develop methods to detect early dementia are 

important as early diagnosis may increase the benefit from 
new therapies. 

• Memory impairments are often the earliest signs of AD
– formal neuropsychological assessments are time-consuming, costly, 

and not readily available to all patients.   
• Efforts to develop sensitive and specific cognitive screening 

tools that are valid, easy to administer, and minimally time-
consuming are needed. 
– Given the time constraints in most clinical settings, short batteries 

would be useful to detect dementia. 



Dementia Screening 
• Considering that the risk of AD increases with age, older 

adults seem to be a natural choice for screening
– US Preventive Services Task Force does not support general 

dementia screening
• Brief screening measures have only fair specificity
• Treatments are symptomatic with modest effect
• Unclear whether benefit outweighs harm
• www.ahrq.gov/clinic/uspstf/uspsdeme.htm

• It is also unclear how well older adults accept dementia 
screening
– Boustani (2003) surveyed older adults and found that 50% were not 

willing to be screened for memory loss
– Werner (2003) found that intention was highest with strong family 

history and perceived barriers were significant predictors of 
intention

– Galvin (2007) used a population-based survey to describe factors 
that promote dementia screening behaviors (benefits, increasing 
knowledge and self-efficacy, linking to physical health behaviors)



Screening vs. Monitoring
• Screening: Identify people at risk or with 

asymptomatic or undiagnosed disease
– Formal evaluation is required

• Monitoring: People with diagnosed 
disease
– Follow progression and response to therapy

• Many clinicians use performance-based 
measures to “screen” when they are really 
“monitoring”



Brief Mental Status Tests 
• Mini-Mental State Exam (MMSE)
• Modified Mini-Mental State Exam (3MS)
• Blessed Information-Memory Concentration (BIMC)
• Blessed Orientation-Memory Concentration (BOMC)
• Short Test of Mental Status (STMS)
• Short Blessed Test (SBT)
• Memory Impairment Screen (MIS)
• Montreal Cognitive Assessment (MoCA)
• Saint Louis University Mental Status (SLUMS)

Costa PT et al. 1997. AHCPR Pub. # 19.



Problems with performance-based 
assessment

• Brief tests may be:
– insensitive to the early stages of dementia (MMSE)
– culturally biased (MMSE)
– heavily weighted towards memory (SBT and MIS)
– limited to a single cognitive domain (Clock Drawing or Cube Copying)
– not validated in large samples (MoCA)
– too complex for office use (SLUMS)

• Comparison with normative values may 
– not detect very mild decline in high functioning individuals.
– falsely detect dementia in individuals with life-long poor cognitive 

function

• Formal neuropsychological evaluations have less bias 
but require extensive training and are lengthy



Clinical Dementia Rating (CDR)
• Instrument for staging dementia severity

• Rate 6 cognitive/functional categories along 5 levels 
of impairment, from none (0) to severe (3)

• Clinical “face validity”; reliable, valid

• Use in numerous research projects and clinical trials

• Long interview process (~ 2 hours); not practical for 
routine use



Value of Informants
• Report cognitive loss in comparison with patient’s 

premorbid function

• Report interference with activities usually 
performed by the individual

• Consistent change reported by 
observant/informant, even when patient’s 
cognitive test performance is “normal”, can detect 
earliest symptomatic stages of dementia

• Unbiased by race, culture, education or SES



Desired Attributes of a brief scale

• Predictive of early dementia
• Inexpensive
• High face validity
• Reliable, Sensitive and Specific
• Brief
• Easy to administer and score
• Socially acceptable
• Culturally sensitive



ROC Curve: Measure of 
discrimination

• Sensitivity: Probability 
someone with the 
condition will get a 
positive test score 

• Specificity: Probability 
someone without the 
condition will get a 
negative test score

• Area under the ROC 
curve is an estimate of 
its discrimination
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Who Should Be Evaluated for AD?

• People with identified risk factors

• People with memory impairment or 
cognitive complaints, with or without 
functional impairment

• Informant complaint, with or without 
patient concurrence

• Depressed or anxious patients, with or 
without cognitive complaints



Clinical Assessment Methods

CognitionCognition

BehaviorBehavior

FunctionFunction

AD Assessment 
Scale−Cognitive 
Subscale 
(ADAS-Cog)

Severe 
Impairment 
Battery (SIB)

Mini Mental 
State 
Examination 
(MMSE)

AD Cooperative Study−
Activities of Daily Living 
(ADCS-ADL)

Functional                   
Assessment 
Questionnaire
(FAQ)

Neuropsychiatric Inventory (NPI)

Global Measures
Clinician’s Interview-
Based Impression of 
Change Plus Caregiver 
Input (CIBIC-Plus)

Clinical Dementia 
Rating (CDR)

AD8



Folstein MF et al. (1975), J Psychiatr Res 12(3):189-198

Cognitive Assessment  

• Cognitive 
measurement

• Brief, structured 
mental status 
examination

• 10-15 minutes to 
administer

Mini-Mental State Examination

28-30 = Normal
25-27 = Mild cognitive impairment     
19-24 = Mild dementia
10-18 = Moderate dementia
0-9     = Severe dementia

Scores Range From 0-30

Typical Deterioration of 3-4 
Points Per Year



Mini-Mental State Exam

• Reviewed 46 manuscripts
• 10,546 individuals
• Mean age 69.9 + 8.9 yrs (range 20-99)
• Use cut-off score of 23

• Sensitivity: 75.9 + 22.5 (range 21-100)
• Specificity: 84.3 + 14.3 (range 46-100)
• + Predictive Value: 69.6 + 24.6 (range 31-100)
• - Predictive Value: 82.3 + 18.8 (range 32-100)



Cognitive Assessment

Sunderland T et al. (1989), J Am Geriatr Soc 37(8):725-729; Borson S et al. (1999), J Gerontol A 
Biol Sci Med Sci 54(11):M534-M540

• Quick office-based
assessment tool

• Brief (1-5 minutes)
• Minimal language

requirement
• Does not require 

specialized testing 
materials

• Easily adapted for non-
English-speaking 
elderly

Clock Drawing Test



Mini-Cog 
Mini-Cog

Recall  0 Recall  1-2 Recall  3

Abnormal Clock Normal Clock

Impaired

Not ImpairedImpaired

Not Impaired

Borson S et al. (2000), Int J Geriatr Psychiatry 15(11):1021-1027



Functional Assessment –FAQ

• Tests functional limitations/changes rather than 
cognitive

• Sensitivity and specificity comparable to the 
MMSE

• Rating functional abilities over past 4 weeks
– Not applicable
– Normal
– Some difficulty but does by self
– Needs assistance
– Dependent

Pfeffer RI, et al.  J Gerontol 37:323-329:1982



The FAQ Items
• Writing checks, paying bills, balancing checkbooks
• Assembling tax records, business affairs, or papers
• Shopping alone for clothes, household necessities, or 

groceries
• Playing a game of skill, working on a hobby
• Heating water, making a cup of coffee, turning off stove
• Preparing a balanced meal
• Keeping track of current events
• Paying attention to, understanding, discussing a TV show, 

book, magazine
• Remembering appointments, family occasions, holidays, 

medications
• Traveling out of neighborhood, driving, arranging to take buses

Source: Pfeffer RI et al. J Gerontol. 1982;15:323-329.



Informant Assessment – AD8

• Detect change in individuals compared to 
previous level of function
– No need for baseline assessment
– Patients serve as their own control
– Not biased by education, race, gender

• Brief (< 2 min), Yes/No format
– 2 or more “Yes” answers highly correlated with 

presence of dementia 

Galvin JE et al, Neurology, 2005



The AD8

TOTAL AD8 SCORE

Consistent problems with thinking and/or memory

Difficulty remembering appointments

Difficulty handling complicated financial affairs (e.g. balancing 
checkbook, income taxes, paying bills)

Forgets correct month or year

Trouble learning how to use a tool, appliance or gadget (e.g. 
VCR, computer, microwave, remote control)

Repeats questions, stories or statements

Reduced interest in hobbies/activities

Problems with judgment (e.g. falls for scams, bad financial 
decisions, buys gifts inappropriate for recipients)

N/A,
Don’t know

NO,
No change

YES,
A change

Remember, “Yes, a change” indicates that you think there has 
been a change in the last several years cause by 
cognitive (thinking and memory) problems

Galvin JE et al, Neurology, 2005



AD8 scores by CDR categories

KEY: CDR 0 = nondemented, 0.5 = very mildly demented, 1 = mild, 2 = moderate and 3 = severe dementia

CDR N Mean (SD) Min Max

0 112 0.60 (1.12) 0 5

0.5 68 2.91 (2.05) 0 8

1 43 6.00 (1.51) 1 8

2 11 6.45 (1.37) 5 8

3 2 5.50 (3.54) 3 8



ROC curves
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Validating the AD8
AD8 was tested prospectively in MDC sample for 12 

months to 250 patient-caregiver dyads
– Administered by nurse clinicians 1 week prior to visit, 

and 1 week after visit (via phone) – takes 3-4 minutes
– Administered by clinic secretary (via paper) at time of 

visit- takes 2-3 minutes
– Clinician was blinded to AD8 
– CDR was generated at end of assessment
– Correlations between AD8, CDR and 30 minute 

psychometric battery determined determined
– Validity, Reliability and Discriminative Properties 

determined



Discriminative Properties

• ROC curves measure 
effectiveness of AD8 to 
predict dementia

• AD8 properties
– AUC: 0.917

• (95% CI: 0.88-0.95)
– Sensitivity: 92%
– Positive PV: 93%
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Discriminative Properties by Dx
Diagnoses N % AUC

9.5 ------
0.958
0.984
0.981
0.844
0.951
0.910
0.929
0.697
0.874

49.2
1.7
5.0
5.8
5.0
3.7
3.2
10.7
8.5

No dementia 23
DAT 119
VaD 4
Mixed DAT/VaD 12
DLB 14
FTD 12
Aphasia + memory 9
Mood disorder + memory 8
Uncertain/MCI 26
Other non-DAT 21



Discrimination by Demographics
Variable % AUC
Age (years)

< 70 30.4 0.928
70-80 41.6 0.919
> 80 28.0 0.956

Gender

Race

Informant

Males 43.6 0.912
Females 56.4 0.922

Caucasian 77.6 0.910
Non-Caucasian 22.4 0.934

Spouses 52.9 0.894
Children 36.9 0.938
Others 10.2 0.917

Variable % AUC
MMSE scores

> 23 37.4 0.877
17-23 30.0 0.932
< 17 32.6 0.945

CDR severity
0 vs. non0 100 0.915
0 vs. 0.5 56.0 0.847
0 vs. 1 39.2 0.978
0 vs. 2 23.6 0.998
0 vs. 3 14.8 1.000



AD8 as a self rating tool
• To test how well the AD8 performs as a self-

rating tool, we compare the AD8 
administered to the participant compared 
with informant and clinician impression of 
cognitive status

• In real life settings, informants are not 
always available



AD8 scores by CDR and rater

Mean AD8 score (+ SD)

CDR N CS S

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)

Intraclass Correlation Coefficient (ICC) = 0.522; 95%CI: .41-.62



Correlations between Assessment 
variables and AD8 scores

Informant AD8 Participant AD8

Variable Spearman r p-value Spearman r p-value

CDR .757 <.001 .359 <.001

CDR-SB .770 <.001 .354 <.001

MMSE -.531 <.001 -.271 <.001

SBT .496 <.001 .286 <.001

Participant account 
of memory problems

.254 <.001 .496 <.001

Participant estimate 
of duration

.019 .812 -.005 .955

Depressive features 
present

.125 .027 .202 <.001



Discrimination by demographics
95% CIAD8 Scores CDR comparison N AUC

Lower Upper

By respondent

Participants 0 vs. >0 319 0.735 0.682 0.787

Informants 0 vs. >0 319 0.895 0.861 0.929

By CDR stage

Participants 0 vs. 0.5 246 0.769 0.711 0.827

Participants 0 vs. 1 195 0.663 0.575 0.751

Participants 0 vs. 2 169 0.741 0.629 0.852

By Gender

Male participants 0 vs. >0 139 0.741 0.660 0.822

Female participants 0 vs. >0 180 0.732 0.661 0.802

By Race

Caucasian 0 vs. >0 284 0.721 0.664 0.778

African-American 0 vs. >0 34 0.845 0.718 0.971

By Age (yrs)

Participants <75 0 vs. >0 130 0.770 0.690 0.850

Participants 75-80 0 vs. >0 91 0.782 0.692 0.872

Participants 81+ 0 vs. >0 98 0.661 0.554 0.768



Combining the AD8 with performance
• Which brief cognitive measures could be 

combined with the AD8 to increase the 
ability to detect individuals with even the 
mildest stages of dementia

• Used MDC psychometric battery:
– MMSE, Short Blessed, Animal Fluency, 

Boston Naming, CERAD Word List (10-item) 
immediate and delayed recall, Logical 
Memory, Trailmaking A and B, Digit Symbol



Models of screening 
instruments

MODELS Wald 
χ2

p-value OR 95.0% C.I. % Correctly 
Classified

Step 1 Total AD8 44.3 .001 1.91 1.58 2.30 87.9

Step 2 Total AD8 30.3 .001 2.83 1.95 4.09 91.5

10-item word list recall 14.7 .001 1.43 1.19 1.71

Step 3 Total AD8 11.4 .001 2.03 1.35 3.05 95.2

10-item word list recall 13.5 .001 3.03 1.68 5.46

15-item Boston naming 8.8 .003 1.47 1.14 1.89

The MMSE and/or SBT did not add to discriminative power of the AD8 alone 



Discriminative Ability

AUC=0.91 
(95%CI: 0.8-1.0) 

AUC=0.97 
(95%CI: 0.93-0.99) 

Dementia Uncertain Dementia

Combining a cut-off of > 2 on the AD8 and < 5 on word list recall:
Sensitivity: 94.1% Sensitivity: 85.0%
Specificity: 81.8% Specificity: 84.2%



Logistic Regression by Dx
DX Item(s) OR %Correct
DAT Finances (6) 14.7

Consistent (8) 13.7
DLB Interest (2) 21.8

Consistent (8) 13.2
FTD Judgment (1) 220.8 90.0
Vascular Judgment (1) 20.8

Orientation (5) 15.8
Finances (6) 44.7

81.8

75.0

85.9



Discussion
• We focused on brief tests that required little specialized 

training or equipment, and could be carried out in most 
settings.  

• In a recent study, investigators combined a brief test of 
episodic memory ("John Brown 42 Market Street 
Chicago") with the one-minute animal fluency 
– similar sensitivity and specificity to the MMSE

• Administration of 10-item word lists using immediate and 
delayed recall is the basis of the Telephone Interview of 
Cognitive Status (TICS) predicting AD, MCI, and 
progression of MCI to clinically-diagnosed AD  



Summary
• The AD8 is a brief, valid, and reliable informant-

based measure that is sensitive and predictive in 
discriminating nondemented older adults from 
those with even mild forms of dementia from all 
causes in an efficient, inexpensive, culturally 
sensitive and socially acceptable manner that is 
generalizable and translatable to the community-
at-large



Conclusion 

• The AD8 can be administered to an 
informant (or to the patient when an 
informant is not available), and when 
combined with word list recall is a 
powerful, yet brief method of detecting 
cognitive impairment. This brief battery 
consisting of an informant interview and a 
performance measure may be used as a 
screening tool in a variety of settings



     
 
AD8 Dementia Screening Interview                       Patient ID#:__________    
                                                                                                        CS ID#:___________ 
                                                                                               Date:___________ 

 
Adapted from Galvin JE et al, The AD8, a brief informant interview to detect dementia, Neurology 2005:65:559-564 
 

 
Remember, “Yes, a change” indicates that 
there has been a change in the last several 
years caused by cognitive (thinking and 
memory) problems.  
                                                                          

 
YES, 

A change 
 

 
NO, 

No change 
        
 

 
N/A, 

Don’t know 
 

1. Problems with judgment (e.g., 
problems making decisions, bad 
financial decisions, problems with 
thinking) 

 

   

2. Less interest in hobbies/activities 
 
 
 

   

3. Repeats the same things over and 
over (questions, stories, or 
statements) 

 
 

   

4. Trouble learning how to use a tool, 
appliance, or gadget (e.g., VCR, 
computer, microwave, remote control) 

 
 

   

5. Forgets correct month or year 
 
 

   

6. Trouble handling complicated financial 
affairs (e.g., balancing checkbook, 
income taxes, paying bills) 

 
 

   

7. Trouble remembering appointments 
 
 

   

8. Daily problems with thinking and/or 
memory 

 
 

   

TOTAL AD8 SCORE 
 

   



     
 

The AD8 Administration and Scoring Guidelines 
 
A spontaneous self-correction is allowed for all responses without counting as an error. 
 
The questions are given to the respondent on a clipboard for self–administration or can be read 
aloud to the respondent either in person or over the phone. It is preferable to administer the AD8 
to an informant, if available.  If an informant is not available, the AD8 may be administered to the 
patient.  
 
When administered to an informant, specifically ask the respondent to rate change in the 
patient.   
 
When administered to the patient, specifically ask the patient to rate changes in his/her ability 
for each of the items, without attributing causality.  
 
If read aloud to the respondent, it is important for the clinician to carefully read the phrase as 
worded and give emphasis to note changes due to cognitive problems (not physical problems). 
There should be a one second delay between individual items. 
 
No timeframe for change is required. 
 
The final score is a sum of the number items marked “Yes, A change”. 
 
Interpretation of the AD8 (Adapted from Galvin JE et al, The AD8, a brief informant interview to detect dementia, 
Neurology 2005:65:559-564) 
 
A screening test in itself is insufficient to diagnose a dementing disorder. The AD8 is, however, 
quite sensitive to detecting early cognitive changes associated many common dementing illness 
including Alzheimer disease, vascular dementia, Lewy body dementia and frontotemporal 
dementia.  
 
Scores in the impaired range (see below) indicate a need for further assessment. Scores in the 
“normal” range suggest that a dementing disorder is unlikely, but a very early disease process 
cannot be ruled out. More advanced assessment may be warranted in cases where other 
objective evidence of impairment exists. 
 
Based on clinical research findings from 995 individuals included in the development and 
validation samples, the following cut points are provided: 

• 0 – 1:  Normal cognition 
• 2 or greater: Cognitive impairment is likely to 

be present   
 
Administered to either the informant (preferable) or the 
patient, the AD8 has the following properties: 

• Sensitivity >84% 
• Specificity >80% 
• Positive Predictive Value > 85% 
• Negative Predictive Value > 70% 
• Area under the Curve: 0.908; 95%CI: 0.888-
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