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Objective: To determine the validity of the Dementia
Questionnaire (a semistructured informant interview) for
the diagnosis of dementia.

Design: Comparison of dementia status determined by
a telephone-administered informant questionnaire with
the criterion standard of clinical diagnosis established by
examination and laboratory studies.

Sefting: Gerontology Research Center, the Baltimore
Longitudinal Study of Aging.

Subjects: Volunteer cohort of 42 menand 32 women aged
68 to 97 years. Subjects were selected from strata defined
by Blessed Information Memory Concentration Test scores,
with oversampling of borderline scores (3 to 10).

Main Outcome Measures: Sensitivity and specificity

of the Dementia Questionnaire in comparison with the
criterion standard of clinical diagnosis.

Secondary Outcome Measure: Interrater reliability
(k coefficient).

Resvults: Sensitivity and specificity for dementia were
100% and 90%, respectively. Most false-positive find-
ings were from subjects with cognitive impairment that
did not meet criteria for dementia (Diagnostic and Sta-
tistical Manual of Mental Disorders, Revised Third Edi-
tion. Interrater reliability was high (k=0.83).

Conclusion: The Dementia Questionnaire can be
used effectively in research studies to screen for

dementia.

(Arch Neurol. 1994;51:901-906)
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SCERTAINING cases of de-

mentia in population-

based and family history

studies presents a num-

ber of challenges. Often,
the patient either has died or is otherwise
unavailable for examination, and medi-
cal record documentation is limited. More-
over, diagnosis of dementia is based, in
part, on a decline in intellectual abilities
rather than simply on cognitive status at
the time of an evaluation.! As such, mild
cases in particular are likely to be under-
ascertained when classification is solely
based on clinical examination and psy-
chometric results.

Questions regarding a change or
decline in abilities can often be
answered by friends or relatives of the
subject. For these reasons, informant
reports are routinely used in clinical
practice in conjunction with cognitive

screening instruments, such as the
Blessed Information Memory Concen-
tration (IMC) Test? and the Mini-
Mental State Examination.’ Informant
reports can also be useful in epidemio-
logic studies to screen for cases of
dementia. However, knowledge is lim-
ited about the validity of such instru-
ments for screening. For example, the
Informant Questionnaire on Cognitive
Decline in the Elderly* is a validated
self-administered informant question-
naire administered by mail to identify
subjects who have experienced cogni-
tive loss. Data collected using this ques-

See Subjects and Methods
on next page
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SUBJECTS AND METHODS

Subjects for the validation study were selected from par-
ticipants evaluated during 1990 and 1991 as part of the
Baltimore Longitudinal Study of Aging (BLSA). The
BLSA is a longitudinal study of normal aging in volun-
teer recruits that began in 1958. While enrollment was
initially limited to men, recruitment of women volun-
teers began in 1978. Most BLSA participants have more
than 14 years of education. Participants return to Balti-
more every 2 years for a multidisciplinary examination
that includes the Blessed IMC Test. Most BLSA subjects
are normal, with low Blessed IMC error scores. To
ensure an adequate sample of subjects with high Blessed
IMC scores, subjects with scores of 3 or more errors (of
a possible 34) were oversampled. Subjects were selected
without knowledge of their dementia status. Forty-six
percent (34 subjects) of the sample had Blessed IMC
scores of 0 to 2, 38% (28 subjects) had scores of 3 to 10,
and 16% (12 subjects) had scores of more than 10
errors. In contrast, the entire BLSA cohort older than 65
years has the following distribution: 81% (384 subjects)
have Blessed IMC scores of 0 to 2 errors, 18% (85 sub-
jects) have scores of 3 to 10, and 1% (seven subjects)
have more than 10 errors on their most recent Blessed
IMC Test. The sample for this study included 42 men
and 32 women between the ages of 68 and 97 years.

Each subject had a standardized neurological exami-
nation and neuropsychological testing, in addition to the
usual BLSA protocol.’ Neuropsychological evaluation in-
cluded the Blessed IMC Test, Mini-Mental State Examina-
tion, Immediate and Delayed Cued Recall,'® Boston Nam-
ing Test,'' Controlled Verbal Fluency (fruits, animals,
vegetables, /F/, /A/, /S/),'* Trail Making Test parts A and B,"
Clock Drawing and other constructions, Center for Epi-
demiologic Studies Depression scale,'* and Pfeffer Func-
tional Activities Questionnaire.'® The evaluation of all clini-
cal and neuropsychological information was used to classify
subjects as (1) normal; (2) normal with mild cognitive loss
making early dementia a possibility (suspects); or (3) meet-
ing criteria for dementia (DSM-III-R) and/or AD (NINCDS-
ADRDA).* This decision served as the criterion standard
{(gold-standard) diagnosis. Six of the subjects (five con-
trols, one with AD) subsequently had verification of diag-
nosis by autopsy.

After each examination, permission was requested to
contact a relative or friend for information about the sub-
ject’s memory, medical history, and functional abilities. The
subject provided the name and phone number of an ap-
propriate informant. Two subjects declined to participate.
A trained research assistant, “blinded” to the results of the
clinical evaluation, administered the DQ by telephone to
35 spouses, 24 adult children, and 15 other informants. Ap-
proximately half of the informants did not live in the same
location as the subject. Informants for subjects were con-
tacted within 12 months of examination. Each interview

required approximately 20 minutes to complete. The DQ
is divided into six parts: (1) memory, (2) language and ex-
pression, (3) daily functioning, (4) other medical prob-
lems relevant to dementia, (5) medical contacts, and (6)
questions relating to patient and family awareness of the
problem. It includes questions designed to rule out other
possible causes of dementia, such as alcohol abuse, Par-
kinson’s disease, and depressive disorders. It also dates the
onset of initial symptoms.

Initial pilot use of the DQ made it apparent that cer-
tain probing questions were vital for adequate interpre-
tation. The most important of these involved history of
stroke. The interviewer asked for the date of the stroke,
whether there were speech or motor problems, and
whether there were memory problems before and after
the stroke. When asking about the progression of
memory loss, the choice of “no change” was added to
the choices of “steady downhill progression” and
“abrupt declines.” If the surrogate reported trouble with
money, the interviewer asked if the subject could bal-
ance the checkbook, write checks, make change, or fig-
ure out how much to tip. Problems with dressing, feed-
ing, or household tasks were explored by asking if the
difficulties were due to cognitive or physical problems.
This information was recorded extensively on the form.

Using only information obtained from the DQ and ap-
plying DSM-11I-R and/or NINCDS-ADRDA criteria, two of
us (C.K. and L.T.) independently diagnosed each subject
as normal, suspect, or having dementia and indicated the
specific type of dementia. The neurologists were blinded
to the subject’s identity. In addition to the clinicians’ rat-
ings, a computer-applied algorithm compatible with DSM-
HI-R/NINCDS-ADRDA criteria was constructed using spe-
cific questions on the DQ (Figure 1). For example, if
question 1 or 6 was answered “yes,” or if question 48 re-
ported forgetfulness of dates or names, the first stage of the
algorithm was considered positive. The remaining stages
were similarly examined. Question 48 (“What was no-
ticed?”) was open ended. Responses were recorded as free
field information if the impairment was relevant to the di-
agnosis by DSM-III-R criteria and were coded in reference
to one or more stages of the algorithm. For example, if the
first change noticed was “forgets names, things told, etc,”
stage I (memory loss) was considered positive. If the sub-
ject was reported to “get lost,” stage II of the algorithm (an-
other sphere of cognition) was considered positive for vi-
suospatial problems. Difficulty on the job, driving, managing
money, etc, were indicative of functional impairment
(stage II1).

The « coefficient'” was estimated as a measure of in-
terrater reliability between the two neurologists defining
subjects as demented or not, and separately as normal, sus-
pect, or demented. Sensitivity and specificity'® were esti-
mated for dementia vs no dementia (combined normal and
suspect). The clinical and DQ diagnoses were also com-
pared using normal, suspect, and dementia categories to
better characterize the discordant decisions.
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Question | Algorithm
No. Stage
Memory
Yes [ | Ne
X 2nd Sphere No
20?;1;} L of Cognition ‘ { Dementia |
Yes ] No
Functional
Yes No
P "
Yes or {Unknown No
DSM-Hi1 Consider Static
Dementia Encephatopathy
Steady|Decline Abrupt|Decline Unknown
Cor:\s;der Co&sildder Undetermined
Key for Question 48:

*Forgets dates, names, things
told, etc

tGets lost, disoriented
*Problems with job, driving,
money, familiar equipment, etc

Figure 1. Diagnostic algorithm and relevant Dementia Questionnaire
questions. MID indicates muiti-infarct dementia; DSM-1Hl, Diagnostic and
Statistical Manual of Mental Disorders, Revised Third Edition, and AD,
Alzheimer’s disease.

tionnaire is insufficient to determine dementia status
using the Diagnostic and Statistical Manual of Mental
Disorders, Revised Third Edition, (DSM-III-R), criteria.
Other mailed questionnaires designed for specific
dementia diagnoses have been reported to be highly
sensitive (0.93) but have low specificity (0.43) for Alz-
heimer’s disease (AD).> The quality of information
elicited by a mailed questionnaire may differ from that
obtained by a skilled interviewer who can probe for
information and interpret responses.

As an alternative to mailed questionnaires, some in-
vestigators have used a 40-minute structured telephone
interview administered by physicians with clinical ex-
perience in dementia. Sensitivity for probable AD was 88%
and specificity was 88% in a series of patients with post-
mortem verification of the diagnosis.® However, most of
the AD subjects had severe dementia, making compari-
son with normal controls easier, and therefore agree-
ment more likely. In addition, this instrument is labor-
intensive for the physician and has not been tested in a
broader population sample in which the prevalence of
dementia is likely to be lower and milder cases are likely
to be more common.

As a cost-efficient alternative, we decided to vali-
date a brief structured interview, the Dementia Ques-
tionnaire (DQ),” administered by a research assistant to
a volunteer cohort of normal subjects or those who had
mild dementia (Table ¥). The DQ is a structured infor-

mant interview originally developed by Silverman et al’
to diagnose dementia among relatives of AD probands
in family history studies. Interinformant reliability of the
DQ is 0.917 and interrater reliability is 0.94.% To date, how-
ever, DQ classification of dementia diagnoses has not been
validated against a clinician’s assessment. In this article,
we describe the results of a validity study comparing DQ
diagnosis with a full clinical assessment.

— O

CLINICAL EXAMINATION

The distribution of Blessed IMC scores for all subjects is
shown in Figure 2. Nineteen subjects were diagnosed
by clinical examination, as having AD, one subject had
multi-infarct dementia, and 54 subjects were classified
as normal controls. For 18 of the 54 controls, cognitive
or functional impairment was identified, but the sub-
jects did not meet criteria for dementia (suspects).

DEMENTIA QUESTIONNAIRE

Interrater reliability in judging the presence or absence
of dementia from the DQ was relatively high (k=0.83).
All of the discordant decisions were found to occur when
one of the two raters (neurologists) classified the sub-
ject as suspect (Table 2). Six subjects were classified as
demented by one rater and suspect by the other; four sub-
jects were classified as normal by one rater and suspect
by the other.

To estimate specificity of the DQ for detecting de-
mentia in the BLSA population older than 65 years, we
considered the distribution of the BLSA cohort by their
most recent Blessed IMC score. During the period this
sample was selected, 81% of BLSA subjects in this age
group had Blessed IMC scores of 0 to 2 errors, and 19%
had scores of 3 or more errors. These proportions were
used as weights for calculating specificity. The overall
specificity for the BLSA cohort was estimated as 91%. Vir-
tually all errors in DQ diagnoses were for subjects with
Blessed IMC scores between 4 and 6. Table 3 shows that
most subjects who were misclassified as having demen-
tia (eight by rater 1 and five by rater 2) when using the
DQ were classified as being cognitively suspect using the
criterion standard of clinical diagnosis. In part, these dis-
cordant decisions may reflect uncertainty in the clinical
diagnosis, especially in identifying cases in the early stages
of dementia.

In general, the sensitivity (95%) and specificity
(92%) of the computer-applied algorithm were similar
to the clinicians’. The lower sensitivity of the algo-
rithm compared with that of the clinician was prima-
rily due to ancillary information from the DQ that was
not coded.
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Figure 2. Distribution of Blessed Information Memory Concentration (IMC)
Test scores by clinical diagnosis in Baitimore Longitudinal Study of Aging
subjects (N=74).

This study demonstrated that all clinical cases of demen-
tia were ascertained by the DQ (sensitivity, 100%), but
that several subjects were apparently falsely designated
as cases of dementia. While specificity of diagnosis was
moderate in this study, we believe it is underestimated.
Individuals with dementia with higher education may
compensate for loss of cognitive abilities through collat-
eral strategies; hence, these individuals may score higher
on simple mental status tests in the early stages of the
disease, giving rise to misdiagnosis. In contrast, infor-
mants are aware of cognitive and functional decline con-
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sistent with dementia. Continued follow-up of the dis-
cordant cases will be revealing. It is likely that many of
these subjects may meet criteria for dementia in future
evaluations.

Although in this study the DQ was used to inde-
pendently determine dementia status, the question-
naire also provides a means to identify other sources
of information and hospital-physician records, thereby
further improving diagnostic accuracy. In our studies,
we generally use the DQ in combination with other
measures and information. Nevertheless, these results
suggest that the DQ can be used alone to ascertain
diagnosis with reasonable accuracy.

Our experience with the DQ suggests that addi-
tional items could improve the validity of the DQ, par-
ticularly for mild cases. Knowledge of the subject’s liv-
ing situation (living alone, in a nursing home, or with
spouse or children), recent driving history, activities of
a typical day, and the frequency of contact between the
subject and the informant could greatly facilitate early
case ascertainment. Further studies with these items are
in progress.

Some limitations of this study should be noted. The
BLSA is a volunteer cohort with relatively high socio-
economic status and education level. Therefore, infor-
mants were able to provide considerable data in a so-
phisticated fashion. This probably contributed to the high
sensitivity of this study. In addition, BLSA subjects pro-
vided us with the name and phone number of a suitable
informant, facilitating the process considerably. It re-
mains to be seen to what extent these results are gener-
alizable to other populations. Last, the small number of
subjects with dementias other than AD limit our ability
to comment on the usefulness of the DQ for identifica-
tion of subjects with these other illnesses. Additional stud-
ies in community-dwelling subjects representing a broader
range of racial, educational, and medical categories are
necessary.
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