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Abstract: We evaluated the usefulness of two brief cognitive tests in detecting
dementia and cognitive impairment not dementia (CIND) in a community-based
sample of fi rst -ever  st roke pat ients. The standardized M ini -M ental  State
Examination (S-MMSE) and the 16-item Informant Questionnaire for Cognitive
Decline in Elderly (IQCODE) were administered to 79 patients one year after a
first-ever stroke. Dementia and CIND were diagnosed using an independent
cogni t ive bat tery. The S-M M SE and the IQCODE were extremely poor at
detecting CIND individually and in combination. The S-MMSE was insensitive in
detecting dementia, and the IQCODE nonspecific. An adequate balance was
obtained between specificity and sensit ivity for dementia using the Òor ruleÓ
combination, but with only modest positive predictive value. The results propose
that  br ief cogni t i ve tests cannot  adequately replace more comprehensive
neuropsychological assessment in stroke patients.
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BACKGROUND

Dementia and cognitive impairment not dementia (CIND) occur
frequently post-stroke. Brief cognitive tests are required to maximize
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efficiency in large studies of post-stroke cognition. There are limited data on
the validity of brief cognitive tests in detecting cognitive impairment and
dementia in stroke patients, despite their high clinical usage. Furthermore,
no studies have used community-based stroke samples. The aim of the
current study was to assess the validity of two commonly used brief
cognitive screening tests in detecting dementia and CIND in a community-
based sample of first-ever stroke patients.

METHODS

Patients were participants in the cognitive substudy of the North-East
Melbourne Stroke Incidence Study (NEMESIS) (Srikanth et al, 2003). Stroke
cases were established using the standard World Health Organization
definition. Inclusion criteria were speaking English, not severely dysphasic
(>2 on National Institute of Health Stroke Scale), and adequate hearing and
vision. 

The S-MMSE (Molloy et al, 1991) was administered by trained nurse-
interviewers at 12 months post-stroke. The 16-item IQCODE (Jorm, 1994)
was completed by a reliable informant who was asked about changes in
cognitive abilities of the index case over the preceding 10 years. A cognitive
battery was administered independently of the S-MMSE and IQCODE.
Impairments were diagnosed by consensus between two expert
neuropsychologists who were blinded to the S-MMSE and IQCODE data.
The criteria for an impairment was scores >1 standard deviation below
appropriate norms in two or more tests of the same domain. Dementia was
diagnosed at 12 months if DSM-IV criteria were met. Participants who were
cognitively impaired but did not meet DSM-IV criteria for dementia were
classified as having CIND.

Test performance was evaluated using receiver operating characteristic
(ROC) analyses to differentiate between dementia and non-dementia, and
between CIND and normal cognition. The area under the curve (AUC) for
each test provides an estimate of diagnostic accuracy with values ranging
from 0.5 (poor) to 1 (excellent). Combinations of the tests were evaluated
using the “or rule” (disease present if either test is positive), the “and rule”
(disease present when both tests are positive) and a “weighted sum rule”
(probability of disease calculated using the sum of test scores weighted by
their logistic regression coefficients) (Mackinnon et al, 2003). 

RESULTS

A fuller description of the results are presented in a previous publication
(Srikanth et al, 2006). Of the 79 participants that took part, 47 were male and
32 were female. The mean age was 69.9 years (S.D. 14.4). Left hemisphere
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symptoms were present in 25 participants, right hemisphere symptoms
were present in 39 participants and 15 had bilateral symptoms. CIND was
diagnosed in 29 participants and dementia was diagnosed in 8.

Both tests performed poorly in differentiating between CIND (n=29) and
normal cognition (n=42), both individually and in combination. The AUC
was 0.68 (95% CI 0.55-0.80) for the S-MMSE alone, 0.56 (95% CI 0.42-0.69)
for the IQCODE alone and 0.68 (95% CI 0.56-0.81) for the weighted
combination. Individual tests performed poorly across a range of cut-points
with significant trade-offs between sensitivity and specificity. Sensitivities,
specificities and predictive values for CIND are presented in Table 1 for
selected cut-off values. Combining the two tests did not significantly
increase the sensitivity of either test alone, but specificity and positive
predictive value (PPV) improved slightly.

For differentiating dementia (n=8) from nondementia (normal cognition
and CIND, n=71), the PPVs for both tests were poor across a range of cut-
points. The AUC was 0.89 (95% CI 0.79-1.00) for the S-MMSE, 0.83 (95% CI
0.63-1.00) for the IQCODE, and 0.96 (95% CI 0.89- 1.00) for the weighted
combination. Sensitivities, specificities and predictive values for dementia
are also presented in Table 1 for selected cut-off values. Applying the “or
rule” and combining an IQCODE score of 3.70 with an S-MMSE cut-point of
<23 or <21 increased sensitivity over the S-MMSE alone and did not reduce
specificity significantly. There was high specificity, but low sensitivity
across a range of S-MMSE cut-points with the “and rule”. The weighted
combination demonstrated high specificity (0.99) and PPV (0.83), but
reduced sensitivity (0.63).

DISCUSSION

The validity of the S-MMSE and the IQCODE in detecting CIND and
dementia in first-ever stroke patients after one year was assessed. Both tests
were insensitive in detecting CIND when used individually and in
combination. Test performance was only moderately enhanced in detecting
dementia when the two tests were used in combination. 

Both the S-MMSE and the IQCODE were designed to detect global
impairment in degenerative dementias such as Alzheimer’s disease.
Consequently both are insensitive to the focal cognitive impairments
commonly experienced by stroke patients. Although an acceptable balance
between sensitivity (0.88) and specificity (0.87) was obtained for detecting
dementia when specific parallel combinations of the S-MMSE (<21) or
IQCODE (>3.70) were used, PPVs remained modest. For dementia, the use
of the “and rule” and the “weighted sum rule” saw a marked improvement
in specificity and PPV, but a reduction in sensitivity.
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These results need to be further examined due to the limited number of
dementia cases in this sample. Precise estimates for dementia were
restricted because of the few cases in the sample. In contrast, estimates of
sensitivity and specificity for CIND were reasonable.  There was a slight
predominance of right-hemisphere strokes due to the exclusion of moderate
to severe aphasia. Inclusion of aphasic patients may have increased
sensitivity of the S-MMSE because of the importance it places on its verbal
items. However, an abnormal S-MMSE in the context of significant
language deficits is difficult to interpret. Important strengths of the study
include independent neuropsychological testing from the S-MMSE and
IQCODE scores thus eliminating diagnostic bias. 

The S-MMSE and the IQCODE have poor individual validity in the
diagnosis of CIND and dementia after a mild to moderate first-ever stroke.
Combining these tests may assist in detecting dementia in stroke patients,
but further exploration in larger samples is required. The results of this
study indicate that brief screening instruments of cognition are unlikely to
replace comprehensive neuropsychological assessments. This has particular
relevance for the planning of observational and interventional studies in the
field of post-stroke dementia.
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