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Background: Several clinical criteria have been devel-
oped to standardize the diagnosis of vascular dementia
(VaD). Significant differences in patient classification have
been reported, depending on the criteria used. Few stud-
ies have examined interrater reliability.

Objective: To assess the concordance in classification
and interrater reliability for the following 4 clinical defi-
nitions of VaD: the Hachinski Ischemic Score (HIS), the
Alzheimer Disease Diagnostic and Treatment Centers
(ADDTC), National Institute of Neurological Disorders
and Stroke–Association Internationale pour la Re-
cherche et l’Enseignement en Neurosciences (NINDS-
AIREN), and Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV).

Methods: Structured diagnostic checklists were devel-
oped for 4 criteria for VaD, 2 criteria for Alzheimer dis-
ease (AD), and 4 criteria for dementia. Twenty-five case
vignettes, representing a spectrum of cognitive impair-
ment and subtypes of dementia, were prepared in a stan-

dardized clinical format. Concordance in case classifi-
cation using different criteria and interrater reliability
among 7 ADDTCs given a specific set of criteria was as-
sessed using the k statistic.

Results: The frequency of a diagnosis of VaD was high-
est using the modified HIS or DSM-IV criteria, interme-
diate using the original HIS and ADDTC criteria, and low-
est using the NINDS-AIREN criteria. Scores for interrater
reliability ranged from k = 0.30 (ADDTC) to k = 0.61
(original HIS).

Conclusions: Clinical criteria for VaD are not inter-
changeable. Depending on the criteria selected, the re-
ported prevalence of VaD will vary significantly. The tra-
ditional HIS has higher interrater reliability than the newer
criteria for VaD. Prospective longitudinal studies with
clinical-pathological correlation are needed to compare
validity.
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T HE CRITERIA chosen to di-
agnose vascular dementia
(VaD) will influence esti-
mates of its incidence and
prevalence, as well as its

recognition and treatment.1-4 Since 1975,
the Hachinski Ischemic Score (HIS) in its
original5 or modified form6-9 has pro-
vided a principal method for the diagno-
sis of multi-infarct dementia (MID). The
original HIS assigns 1 or 2 points to each
of 13 clinical features thought to be asso-
ciated with MID; the modified HIS con-
stitutes a subset of the original 13 items.
The HIS has proven to be fairly sensitive
and specific in differentiating pure Alz-
heimer disease (AD) and MID (approxi-
mately 70%-80%), but relatively insensi-
tive to the presence of mixed diseases
(17%-50%10). A more recent meta-
analysis by Moroney et al11 of 312 patho-
logically verified cases (191 AD, 80 MID,
and 41 mixed AD-MID [MIX]) showed sig-
nificant group differences in mean HIS, but

very few items distinguished MIX from
MID or AD. A HIS of 5 or 6 was 93% sen-
sitive, but only 17% specific, in distinguish-
ing MID from MIX, and 84% sensitive, but
only 29% specific, in distinguishing AD
from MIX.

In the last decade, several new diag-
nostic criteria have been developed to
broaden the concept of VaD, to incorpo-
rate neuroimaging findings, and to offer
guidelines for determining whether the
vascular brain injury is causally related to
the dementia. Examples of these criteria
include the State of California Alzheimer
Disease Diagnostic and Treatment Cen-
ters (ADDTC) criteria for probable and
possible ischemic vascular dementia
(IVD),12 the International Classification of
Diseases, Tenth Edition (ICD-10) criteria for
VaD,13,14 the National Institute of Neuro-
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logical Disorders and Stroke–Association Internation-
ale pour la Recherche et l’Enseignement en Neurosci-
ences (NINDS-AIREN) criteria for probable and possible
VaD,15 and the Diagnostic and Statistical Manual for Men-
tal Disorders, Fourth Edition (DSM-IV), criteria for de-
mentia of the vascular type.16 Few studies have exam-
ined the comparability of these diagnostic criteria. In 1994,
the Consortium of Canadian Centres for Clinical Cog-
nitive Research concluded that “no one set of criteria is
demonstrably superior to another.”17

Only 1 study, to our knowledge, has compared the
sensitivity and specificity of the newer criteria using neu-
ropathological findings as the criterion standard.18 In the
absence of neuroimaging data, however, that study was
limited to the clinical criteria for possible (ie, not prob-
able) VaD.18 Two studies have compared the agreement
in patient classification resulting from various criteria for
VaD.19,20 Verhey et al19 compared the classification of 124
patients resulting from the application of 7 different cri-
teria for VaD and 4 sets of criteria for AD. Agreement was
lower among the diagnostic criteria for VaD (k = 0.52)
than for AD (k = 0.75). The number of patients with a
diagnosis of VaD ranged from a high of 29% using the
modification of HIS by Rosen et al6 to a low of 6% using
NINDS-AIREN criteria.15 Similarly, Wetterling et al20 com-
pared the ADDTC, DSM-IV, ICD-10, and NINDS-

AIREN criteria in 167 elderly patients with dementia. In
descending order of frequency, a diagnosis of VaD was
made in 52.3% of cases using DSM-IV criteria, 32.9% us-
ing ICD-10 criteria, 27.1% using ADDTC criteria, and
14.1% using NINDS-AIREN criteria. Both studies high-
light major differences among the criteria for VaD. A 4-
to 5-fold difference in estimated incidence or preva-
lence might be anticipated, simply based on the choice
of diagnostic criteria.

To our knowledge, there have been few studies of
the interrater reliability associated with various criteria
for VaD. Lopez et al21 examined the interrater reliability
of the NINDS-AIREN criteria; Larson et al22 examined
DSM-IV criteria. In our study, we compared patient clas-
sification among several sets of criteria for VaD, but also
examined interrater reliability among 7 independent
ADDTCs given a specific set of criteria. To place our find-
ings in a broader context, diagnostic criteria for demen-
tia and AD were also examined.

RESULTS

For the diagnosis of dementia, nearly perfect agreement
was observed across the definitions embodied in the DSM-
IV, National Institute of Neurological and Communica-
tive Disorders and Stroke–Alzheimer’s Disease and Re-

MATERIALS AND METHODS

STUDY DESIGN

Several criteria for VaD, AD, and dementia were selected
for study. Twenty-five cases were chosen to represent a spec-
trum of severity of cognitive impairment and subtypes of
dementia. The cases were prepared in a uniform format,
then rated at 7 independent ADDTCs using a diagnostic
checklist. A computerized algorithm was used to generate
the final clinical diagnoses. Comparisons were made be-
tween classifications resulting from the application of vari-
ous diagnostic criteria and between raters (centers) given
specific diagnostic criteria.

CLINICAL CRITERIA

We studied 4 clinical criteria for VaD, 2 clinical criteria for
AD, and 4 definitions of dementia. The clinical criteria were
formatted as itemized checklists to eliminate unfamiliar-
ity as a source of misclassification, as follows:

1. NINCDS-ADRDA criteria for probable and possible
AD.23

2. DSM-IV criteria for dementia of the Alzheimer type.16

3. HIS (original, $75; or modified score, $46).
4. ADDTC criteria for probable and possible IVD.12

5. NINDS-AIREN criteria for probable and possible
VaD.15

6. DMS-IV criteria for dementia of the vascular type.16

The 4 definitions for VaD differ significantly in their
inclusion criteria, particularly regarding their require-
ment for focal neurologic signs, neuroimaging evidence
of stroke or cerebrovascular disease, or causal relation

between stroke and dementia (Table 1). Focal neuro-
logic signs receive 2 points according to the HIS, but are
not necessarily required for diagnosis of MID. Focal neu-
rologic signs or evidence of significant cerebrovascular dis-
ease (by history, examination, or neuroimaging evidence)
suffice for a DSM-IV diagnosis of dementia of the vascular
type. Evidence of infarction on neuroimaging study is re-
quired for a diagnosis of probable (but not possible) IVD
using ADDTC criteria. Focal neurologic signs, evidence of
cerebrovascular disease on neuroimaging studies, and a
causal relation between stroke and dementia are required
for a diagnosis of NINDS-AIREN probable (but not pos-
sible) VaD.

Definitions of VaD also differ in their exclusion cri-
teria. The HIS does not use exclusion criteria. Delirium is
excluded by the ADDTC, NINDS-AIREN, and DSM-IV
guidelines. In addition, severe aphasia, AD, or other brain
disorder sufficient to cause dementia preclude an NINDS-
AIREN diagnosis of VaD. Thus, the DSM-IV criteria and
the HIS are the most lenient, the ADDTC criteria are in-
termediate, and the NINDS-AIREN criteria are the most
stringent with regard to inclusion and exclusion criteria.

SAMPLE

The sample consisted of 25 case vignettes selected at the
coordinating ADDTC, located at Rancho Los Amigos Medi-
cal Center–University of Southern California, Los Ange-
les. Subjects underwent a comprehensive interdiscipli-
nary evaluation for memory loss. There were 13 men and
12 women (mean ± SD age, 67.8 ± 9.1 years). Of the 25 sub-
jects, 4 were cognitively healthy; 4, cognitively impaired
but not demented; 14, mildly demented; and 3, moder-
ately demented. Six subjects had primary degenerative
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lated Disorders Association (NINCDS-ADRDA), ADDTC,
and NINDS-AIREN criteria. The k scores ranged from
0.87 to 0.96 (Table 2). Substantial agreement was found
between NINCDS-ADRDA criteria for probable AD and
DSM-IV criteria for dementia of the Alzheimer type
(k = 0.79). Lesser (ie, fair to moderate) agreement was
observed among the criteria for VaD. The k scores ranged
from 0.24 (between the ADDTC probable IVD and a modi-
fied HIS) to 0.60 (between the combined ADDTC prob-
able and possible IVD and DSM-IV dementia of the vas-
cular type).

Among the 4 criteria for VaD, significant differences
occurred in diagnostic classifications (Table 3). The
DSM-IV and the modified HIS were the most liberal, each
yielding a diagnosis of VaD in 25% of the ratings. The
NINDS-AIREN criteria were the most conservative, lead-
ing to a diagnosis of probable or possible VaD in only 6%
of the ratings (ie, 1 case). Intermediate frequencies were
noted for a diagnosis of VaD by ADDTC criteria and for
an original HIS (20.6%, and 13.7%, respectively).

Substantial interrater agreement was noted among
the 7 centers for the diagnosis of dementia. The k values
for each of the 4 definitions of dementia ranged from 0.62
to 0.74. Moderate interrater reliability was found for the
diagnosis of AD, using DSM-IV or NINCDS-ADRDA cri-
teria (k = 0.56 and k = 0.46, respectively). A DSM-IV di-

agnosis of dementia of the Alzheimer type and an
NINCDS-ADRDA diagnosis of probable AD were as-
signed at similar rates (20.6% of all ratings in both cases).
Possible AD by NINCDS-ADRDA criteria was diag-
nosed in 53.7% of ratings, with moderate interrater re-
liability (k = 0.47).

Variable interrater reliability was encountered for
the diagnosis of VaD. Substantial agreement was real-
ized for the original or modified HIS (k = 0.65 and
k = 0.59, respectively). Moderate interrater agreement was
achieved for an ADDTC diagnosis of probable IVD
(k = 0.44), as well as the NINDS-AIREN criteria for prob-
able or possible VaD (k = 0.42) and the DSM-IV diagno-
sis of dementia of the vascular type (k = 0.59). Lowest
interrater reliability was found for the ADDTC diagno-
sis of possible IVD (k = 0.15). One-by-one removal of each
participating center, followed by a subsequent inter-
rater reliability analysis, did not identify any particular
center as an outlier.

COMMENT

Unlike criteria for dementia and AD, clinical criteria for
a diagnosis of VaD are not interchangeable. In our study,
excellent agreement was found among 4 diagnostic cri-
teria for dementia (k range, 0.87-0.96), despite differ-

dementia; 6, strokes; 3, parkinsonian features; 3, de-
pressed mood; and 7, atypical presentations (including
prominent personality change [n = 3], language distur-
bance [n = 1], apraxia [n = 1], visual disorientation [n = 1],
and history of encephalitis [n = 1]). The initial mean (±SD)
Folstein Mini-Mental State Examination (MMSE)24 score
was 22.0 ± 6.6.

The vignettes included a narrative of the chief com-
plaint, history of present illness, medical history, family
history of dementia, results of physical and neurologic ex-
amination, MMSE,24 Blessed Memory Information Con-
centration Test,25 and laboratory test results (including
complete blood cell count; sequential multiple analyzer
for levels of sodium, potassium, carbon dioxide, chloride,
glucose, serum urea nitrogen, and creatinine; thyroid
functions; levels of vitamin B12; and testing for microhem-
agglutination–Treponema pallidum). The results of neuro-
psychological testing were included for 21 subjects. The
results of neuroimaging studies (computed tomography
or magnetic resonance imaging) were summarized for 24
of the 25 subjects (not available for 1 subject who was
cognitively healthy but depressed). In 20 subjects, a com-
posite of representative or key neuroimages (eg, showing
an infarct or asymmetric pattern of atrophy) was also in-
cluded.

RATERS

The participating ADDTCs are university affiliated and
highly experienced in the diagnosis of dementia and its
subtypes. The center responsible for preparing the case
vignettes did not participate in rating them. At each of the
remaining 7 centers, the diagnostic ratings were com-
pleted during a consensus team conference, which

included a geriatric neurologist, psychiatrist, or internist.
For the HIS, the teams were instructed to check a box if
any of the 13 items was present. For the other criteria, the
raters were asked to check yes, no, or don’t know regarding
the presence or absence of each key element. A response
of don’t know occurred infrequently (106/4725 [2.2%])
and usually indicated that despite the best available infor-
mation, a determination could not be made (eg, unable to
determine whether there was a temporal relation between
the stroke and the onset of dementia). The coding sheets
(7 centers 3 25 vignettes = 175 rating sheets) were sent
to the coordinating ADDTC for data entry and statistical
analysis.

STATISTICAL ANALYSES

Responses for each item were scored using computer al-
gorithms to arrive at a diagnosis (yes or no) of dementia,
AD, or VaD. In the algorithms, items rated as don’t know
were considered to be absent (no). Agreement in diagnos-
tic classification was assessed across 7 centers given the same
set of criteria, using the k statistic for 4 sets of criteria for
dementia, 2 for AD, and 4 for VaD. The k statistic is the
rate of observed agreement between a pair of ratings (or
all possible pairs of ratings when multiple raters are in-
volved26) adjusted for the proportion of the agreement that
can be expected to occur by chance. The following guide-
lines have been suggested for interpreting k scores: 0.00
to 0.20 indicates slight agreement; 0.21 to 0.40, fair agree-
ment; 0.41 to 0.60, moderate agreement; 0.61 to 0.80, sub-
stantial agreement; and 0.81 to 1.00, almost perfect agree-
ment.27 To determine whether any center was an outlier
in the comparison of interrater reliability, the analyses were
repeated after removing each center.
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ences in the number and type of cognitive impairments
required. Similarly, the DSM-IV criteria for dementia of
the Alzheimer type and the NINCDS-ADRDA criteria for
probable AD exhibited high intercriterion agreement
(k = 0.81) and moderate interrater reliability (k = 0.56
and k = 0.49). These findings are comparable to those of
previous reports in the literature for the diagnosis of de-
mentia20,22 and AD.28-30

On the other hand, the 4 clinical criteria for VaD stud-
ied herein produced significant differences in case classi-

fication and interrater reliability. The frequency of a di-
agnosis of VaD was highest using the modified HIS or
DSM-IV criteria and the lowest using the NINDS-AIREN
criteria. The classification rate for VaD, using the original
HIS and the ADDTC criteria, fell in an intermediate range.

With a few exceptions, the rank order and relative
frequencies noted in our study (ie, in descending order,
DSM-IV, modified HIS, ADDTC, original HIS, and NINDS-
AIREN) recapitulate the findings of previous investiga-
tors. Verhey et al19 noted the following classification fre-

Table 1. Comparison of Clinical Criteria for Vascular Dementia*

Criteria

Definition of Dementia

Cerebrovascular
Disease

Included Mechanisms
of Brain Injury

Excluded
Mechanisms

of Brain
Dysfunction

Neurologic
Examination

Structural
Neuroimaging

Causal
Relationship

Memory
Impairment

Cognitive
Impairment AI CI H

Hachinski
Ischemic
Score5

NS NS Atherosclerosis Yes No No None ± Focal signs No No

DSM-IV 16 Yes One other NS Yes NS Yes Delirium ± Focal signs ± Yes, by clinical
judgment

NINDS-AIREN
probable
VaD15

Yes Two others NS Yes NS Yes Delirium,
aphasia,
psychosis,
Alzheimer
or other
brain
disease

Focal signs Yes (probable VaD)
No (possible VaD)

Yes (probable VaD:
within 3 mo,
abrupt onset or
stepwise
progression)

No (possible VaD)

ADDTC12 ± Not limited
to single
narrow
category

NS Yes Yes No Delirium NS Yes (probable or
possible IVD)

± (Probable IVD:
temporal relation
for single lesion)

No (possible IVD)

*AI indicates acute ischemia; CI, chronic ischemia; H, hemorrhage; NS, not specified; ±, supportive but not necessary for diagnosis; DSM-IV, Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition; NINDS-AIREN, National Institute of Neurological Disorders and Stroke–Association Internationale pour la
Recherche et l’Enseignement en Neurosciences; ADDTC, Alzheimer Disease Diagnostic and Treatment Centers; IVD, ischemic vascular dementia; and VaD, vascular
dementia.

Table 2. Percentage of Agreement (k) Among Diagnostic Criteria for Dementia*

Criteria NINCDS-ADRDA ADDTC NINDS-AIREN

HIS

Original Modified

Dementia
DSM-IV 97.1 (0.93) 94.9 (0.87) 95.4 (0.89) . . . . . .
NINCDS-ADRDA . . . 95.4 (0.88) 98.3 (0.96) . . . . . .
ADDTC . . . . . . 94.9 (0.87) . . . . . .

Alzheimer Disease
DSM-IV Pr AD 93.1 (0.79) . . . . . . . . . . . .

Ps AD 40.6 (−0.14) . . .

Vascular Dementia
DSM-IV . . . Pr IVD 83.4 (0.46) Pr VaD 79.4 (0.27) 80.0 (0.38) 83.4 (0.56)

Pr/ps IVD 85.7 (0 .60) Pr/ps VaD 80.6 (0.32)
HIS

Original . . . Pr IVD 87.4 (0.41) Pr VaD 91.4 (0.51) . . . 88.6 (0.64)
Pr/ps IVD 79.4 (0.28) Pr/ps VaD 91.4 (0.53)

Modified . . . Pr IVD 77.2 (0.24) Pr VaD 80.0 (0.28) . . . . . .
Pr/ps IVD 74.9 (0.29) Pr/ps VaD 81.1 (0.33)

ADDTC
Pr IVD . . . . . . Pr VaD 91.4 (0.40) . . . . . .
Pr/ps IVD . . . . . . Pr/ps VaD 83.4 (0.32) . . . . . .

*NINCDS-ADRDA indicates National Institute of Neurological and Communicative Disorders and Stroke–Alzheimer’s Disease and Related Disorders Association;
pr, probable; ps, possible; pr/ps, probable and possible; HIS, Hachinski Ischemic Score; IVD, ischemic vascular dementia; and VaD, vascular dementia. Other
abbreviations are given in the footnote to Table 1.
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quencies in descending order: original and modified HIS,
Erkinjuntti et al31 ADDTC, Diagnostic and Statistical
Manual of Mental Disorders, Third Edition (DSM-III),32 and
NINDS-AIREN. Wetterling et al20 reported the follow-
ing frequencies in descending order: DSM-IV, ICD-10,
ADDTC, and NINDS-AIREN. Thus, 2 of these 3 studies
report the DSM-IV as the most liberal. The DSM-III32 rather
than the DSM-IV criteria16 were examined in the third
study19 and yielded more conservative results. The DSM-
III criteria are more taxing, requiring abrupt onset, step-
wise progression, and etiologic relation between cere-
brovascular disease and dementia. The DSM-IV criteria
allow focal neurologic signs or presence of significant ce-
rebrovascular disease. Neither ICD-10 criteria14 nor that
of Erkinjuntti et al31 reported by other investigators was
examined herein. In all 3 studies, the NINDS-AIREN cri-
teria proved to be the most conservative, which is not

surprising given the stringency of its inclusion and ex-
clusion criteria.

Among the 4 criteria for VaD, the HIS showed the
best interrater reliability (k = 0.65 for the original HIS;
k = 0.61 for the modified HIS). This advantage may be
related to the feature’s checkoff format. For the HIS, con-
gruence in patient classification was greatest with the
DSM-IV criteria (k = 0.61).

The DSM-IV criteria also showed the best overall
agreement with other criteria for VaD (k range, 0.32-
0.60), yielding the greatest overlap with the combined
ADDTC for probable and possible IVD. The DSM-IV cri-
teria showed moderate interrater reliability (84% agree-
ment; k = 0.59) in our study. This is somewhat higher
than the 46% to 60% agreement for the Diagnostic and
Statistical Manual of Mental Disorders, Revised Third Edi-
tion33 diagnosis of MID noted among 4 sites in the Ni-
Hon-Sea study.22

Although moderate interrater reliability was found
for ADDTC criteria for probable IVD (k = 0.44), the level
of agreement for possible IVD was extremely poor
(k = 0.15). A diagnosis of possible IVD can be made in
the presence of dementia and one of the following: a single
stroke without a clearly documented temporal relation-
ship to the onset of dementia, or Binswanger disease (ie,
early-onset urinary incontinence or gait disturbance, vas-
cular risk factors, and extensive white matter changes on
neuroimaging findings). Neither of these conditions was
rated reliably among the different centers. We have not
determined whether further training of raters might im-
prove reliability of diagnosis of Binswanger disease us-
ing ADDTC criteria. Favorable effects of training on the
reliability of the diagnosis of dementia and dementia sub-
types were achieved in the Ni-Hon-Sea study.22

Although conservative, the NINDS-AIREN criteria
showed moderate interrater reliability (k = 0.42). This
is somewhat lower than the agreement reported by Lopez
et al,21 where k scores ranged from 0.46 to 0.72. How-
ever, in the latter study, case information was coded from
the clinical record onto a standardized form, rather than
reported as vignettes; coding might be expected to im-
prove interrater reliability. A post-hoc item analysis was
conducted for 12 cases that were classified by a partici-
pating center as VaD using DSM-IV but not NINDS-

Table 3. Agreement Among 7 ADDTCs*

Present, % % Agreement k

Dementia
DSM-IV 72.0 84.8 0.62
NINCDS-ADRDA 73.7 86.3 0.65
ADDTC 74.9 89.3 0.72
NINDS-AIREN 72.0 89.3 0.74

Alzheimer Disease
DSM-IV 20.6 85.5 0.56
NINCDS-ADRDA probable 20.6 83.2 0.49
NINCDS-ADRDA possible 53.7 73.3 0.47
NINCDS-ADRDA probable

and possible
68.6 76.8 0.46

Vascular Dementia
DSM-IV 25.7 84.4 0.59
HIS, original 13.7 91.6 0.65
HIS, modified 25.1 85.1 0.61
ADDTC probable 10.3 89.7 0.44
ADDTC possible 14.3 79.0 0.15
ADDTC probable and possible 20.6 77.1 0.30
NINDS-AIREN probable 5.1 94.3 0.42
NINDS-AIREN possible 6.3 93.1 0.42
NINDS-AIREN probable

and possible
6.3 93.1 0.42

*Abbreviations are given in the footnotes to Tables 1 and 2.

Table 4. Discrepant Within-Center Classifications of VaD*

Case Number
Total

No. (%)4 6 8 9 11 15 18 19 20 21 24

No. of centers with discrepant ratings† 1 6 1 5 2 4 3 4 6 1 1 34
No. of ratings that failed specific

NINDS-AIREN criterion
Dementia 0 0 0 0 1 0 0 0 0 0 0 1 (3)
Rule out disturbance of

consciousness, severe aphasia
0 0 1 1 0 0 2 0 1 0 0 5 (15)

Rule out AD 1 4 1 4 1 4 2 4 6 1 1 29 (85)
Focal signs 0 6 0 2 1 4 0 0 2 0 0 15 (44)
CVD on neuroimaging 1 0 1 1 0 0 0 1 4 0 0 8 (24)
Relation between dementia and CVD 0 6 1 5 0 4 0 4 3 1 1 25 (74)

*AD indicates Alzheimer disease; CVD, cerebrovascular disease. Other abbreviations are given in the footnotes to Tables 1 and 2.
†Indicates diagnosis of VaD by DSM-IV but not NINDS-AIREN criteria.
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AIREN criteria (Table 4). The 3 most common items
leading to discrepant diagnoses were exclusion of other
systemic or brain diseases (including AD) that might cause
the dementia (failed in 29/34 [85%] of ratings leading
to discrepant diagnoses); a causal relationship between
cerebrovascular brain injury and dementia (failed in 25/34
[74%]); and the presence of focal neurologic signs (failed
in 15/34 [44%]). Among the criteria studied herein, the
exclusion of AD and the requirement for focal neuro-
logic signs were unique to the NINDS-AIREN criteria.

Given their lack of comparability, the choice of di-
agnostic criteria for VaD remains a critical but elusive
methodological issue for clinical and epidemiological stud-
ies. Estimates of the incidence and prevalence of VaD will
vary severalfold, depending on the criteria selected. Full
evaluation of the relative merits of various diagnostic
methods must include data from clinical-pathological cor-
relation. The limitations of the HIS for the diagnosis of
pathologically confirmed MIX have been recognized pre-
viously.10,11 More recently, Gold et al18 reported the patho-
logical findings for cases retrospectively diagnosed us-
ing ADDTC and NINDS-AIREN criteria for VaD.
Unfortunately, neuroimaging studies were not available
in 80% of cases, thereby limiting their report to the clini-
cal diagnosis of possible VaD. Also, neither subcortical
ischemic vascular dementia nor Binswanger disease was
included in their pathological definition of VaD. Pro-
spective longitudinal studies including clinical-
pathological correlation are greatly needed. Meanwhile,
the diagnostic approach that will enable accurate pre-
diction of significant vascular brain injury, as well as the
presence or absence of AD lesions, remains an enig-
matic challenge.
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