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Objectives: Subcortical ischaemic vascular disease (SIVD) is a subtype of vascular cognitive impairment
characterised by extensive white matter lesions and multiple lacunar infarcts. Radiologically defined
diagnostic criteria for SIVD have been introduced, but only a few studies have presented empirical data on
its clinical and cognitive features. The aim of this study is to describe in detail the neuropsychological
characteristics of patients with SIVD from a large well defined stroke cohort.
Methods: A sample of 323 consecutive patients with ischaemic stroke, aged 55–85 years, was
investigated using neuropsychological examination and magnetic resonance imaging (MRI). Patients
fulfilling the MRI criteria of SIVD (n =85) were compared to the other stroke patients (n = 238) and to
normal control subjects (n = 38).
Results: Cognitive performance of the SIVD group was inferior to that of the normal control group
throughout all domains. As compared to the other stroke patients, the SIVD group performed significantly
worse in tests measuring executive functions and delayed memory recall. Adjusting for depression had no
effect on these results. Instead, after controlling for medial temporal lobe atrophy, the differences
disappeared for delayed memory but remained significant for executive functions.
Conclusion: Executive deficits are the most prominent cognitive characteristic associated with SIVD.
Patients with SIVD also exhibit subtle deficits in delayed memory, which is explained in part by medial
temporal lobe atrophy. Cognitive and mood changes seem to be parallel but independent processes
related to SIVD. The results support the concept of SIVD as a separate clinical entity.

T
he concept of vascular cognitive impairment1 covers a
wide spectrum of cognitive dysfunction ranging from
subtle and clinically often undetected deficits to overt

dementia. The major subtypes of vascular dementia are
cortical vascular dementia, strategic infarct dementia, and
subcortical vascular dementia, which all have varying
aetiological mechanisms and manifestations.2 Because of
the heterogeneity of the clinical appearance of vascular
cognitive impairment and dementia, the concept of sub-
cortical ischaemic vascular disease (SIVD), defined by specific
features on magnetic resonance imaging (MRI), has been
adopted.2 SIVD is regarded as a relatively homogeneous
subgroup of vascular cognitive impairment with a more
cohesive aetiology and a more predictable outcome. It arises
from small vessel disease and is characterised by extensive
cerebral white matter lesions and lacunar infarcts in deep
grey and white matter structures.3 Diagnostic consensus
criteria have been introduced recently.4 However, empirical
data describing its clinical and cognitive manifestations are
still sparse.
A previous study by our group5 has shown that patients

with SIVD, as compared to other elderly stroke patients, more
often have a history of progressive cognitive decline,
dependence in activities of daily living, executive dysfunc-
tion, and DSM-III defined dementia. Other studies investi-
gating the cognitive characteristics of patients with SIVD are
few and have used diverse diagnostic criteria. A recent study
has found subtle declines in executive functions and visual
memory in non-demented patients with one or more
subcortical lacunes.6 It has been suggested that subcortical
ischaemic vascular pathology can be distinguished from
Alzheimer’s disease by neuropsychological features, that is,
better recognition memory7 8 and spatial cognition7 but worse
verbal fluency.8 Due to a disruption of the frontal-subcortical
circuits, the frontal lobe mediated executive functions are
considered particularly vulnerable to ischaemic lesions.9–11

The aim of this study was to describe in detail the
neuropsychological profile of SIVD in order to further
validate the brain imaging criteria in use. In our large
consecutive stroke sample, we compared patients fulfilling
the criteria of SIVD to all the other stroke patients (OS) and
to normal control subjects (NC). All subjects underwent a
comprehensive neuropsychological examination and MRI.

METHODS
Subjects and study protocol
As part of the Helsinki Stroke Aging Memory (SAM) Study,
486 consecutive patients, aged 55–85 years, were examined
3 months after an ischaemic stroke. The examination
included a clinical neurological assessment, brain MRI, and
a detailed neuropsychological assessment. The study protocol
and the clinical characteristics of the cohort have been
described in previous publications.5 12 13 In brief, 409 patients
participated in the neuropsychological assessment after
patients with considerable hearing or sight disabilities, or
reduced level of consciousness, and those who were unwill-
ing to participate were excluded. Cases with inadequate
neuropsychological or MRI data (n=86) were also excluded
from this study. The total patient sample was therefore 323
subjects. Compared to the included patients, the excluded
patients (n=163) were older (72.9 v 70.3 years, p,0.001),

Abbreviations: B*, significant result after Bonferroni correction; gp
2,

partial eta squared; DSM-III-R, Diagnostic and Statistical Manual for
Mental Disorders-Revised; DWMH, deep white matter hyperintensities;
FOME, Fuld Object Memory Evaluation; MANCOVA, multivariate
analysis of covariance; MRI, magnetic resonance imaging; MTA, medial
temporal lobe atrophy; NC, normal control subjects; OS, other stroke;
PVH, periventricular white matter hyperintensities; SD, standard
deviation; SIVD, subcortical ischaemic vascular disease; WAIS-R,
Wechsler Adult Intelligence Scale-Revised; WCST, Modified Wisconsin
Card Sorting Test; WMS, Wechsler Memory Scale; WMS-R, Wechsler
Memory Scale-Revised
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had less education (8.4 v 9.5 years, p,0.01), and more severe
stroke as measured with the Scandinavian Stroke Scale (46.0
v 55.5, p,0.001). They were also more impaired in activities
of daily living according to the Barthel Index (14.8 v 19.0,
p,0.001) and had lower global cognitive status in the Mini-
Mental State Examination14 (22.1 v 26.3, p,0.001). There
were no gender differences between the excluded and
included patients.
The control subjects (n=38) were drawn from a popula-

tion based study conducted previously.15 They were clinically
evaluated as neurologically healthy and all participated in the
neuropsychological assessment and MRI.
The study was approved by the Ethics Committee of the

Department of Neurology, Helsinki University Central
Hospital. The study design was fully explained to the
subjects. Those who participated gave their informed consent.

Neuropsychological assessment
The neuropsychological battery covered a wide range of
cognitive domains, and standard test instructions and scoring
were used.16 17 In order to reduce the number of variables,
seven composite scores were constituted by calculating the
mean of the standardised z scores across the whole study
sample in each domain. The distributions of the individual
and composite scores were approaching normality. When
appropriate, the scales were first reversed to correspond with
each other. The variables and the reliability coefficients for
the composite scores are presented in table 1.
Speed of mental processing was assessed with the Trail

Making test part A18 and a short version of the Stroop test,
coloured dots section (Stroop dots).19 The total time to
complete the tasks was measured.

Executive functions were evaluated with the Trail Making
test part B18 and the Stroop coloured colour names section
(Stroop words)19 as measuring mental flexibility, set shifting,
and response inhibition. In order to extract the executive
component in these tests, a difference score was calculated by
subtracting the time taken in Trail Making A from the time
taken in Trail Making B. A similar calculation was performed
for the Stroop dots and words tests. The number of correct
responses was also recorded for the Trail Making B and the
Stroop words tests. Abstract problem solving and the ability
to shift cognitive sets were assessed with the modified
version of the Wisconsin Card Sorting Test (WCST),20 where
the parameters were the number of correct responses and
perseverations. Verbal fluency was assessed in semantic
category (animals) and letter word list generation (words
beginning with the letter K) in 60 s.21

Short term memory (working memory) was measured
with the digit span forward and backward subtests of the
Wechsler Memory Scale (WMS),22 in which the scores were
the longest correctly repeated series of digits.
Immediate memory was evaluated by using the Fuld

Object Memory Evaluation (FOME, total retrieval of five
learning trials),23 and the immediate recalls of the logical
memory (story A) and visual reproduction subtests of the
Wechsler Memory Scale-Revised (WMS-R).24

Delayed memory was assessed with the delayed free recalls
of the FOME, and WMS-R logical memory and visual
reproduction subtests.
Verbal intellectual functions were evaluated with the

similarities subtest, and shortened versions of the informa-
tion (10 items) and comprehension (four items) subtests of
the Wechsler Adult Intelligence Scale-Revised (WAIS-R).25

Visuospatial functions were assessed with the block design
subtest of the WAIS-R.25

Magnetic resonance imaging
The radiological method has been described in previous
reports.5 26 27 MRI was performed with a superconducting
1.0 T system and the images were reviewed by a neuror-
adiologist (RM) blinded to the clinical data. Focal lesions
were recorded according to their number, location, side, and
type. Lesions approaching the signal characteristics of
cerebrospinal fluid on T1 weighted images and measuring
over 3 mm in diameter were regarded as brain infarcts.
Infarcts were classified by size into four groups according to
largest diameter, and the average radii were used for volume
calculations. The infarct was determined as lacunar if it was
situated in deep white or grey matter, was 3–9 mm in
diameter, and was supplied by the deep branches of the
anterior, middle, or posterior cerebral arteries, or the internal
carotid artery.
White matter hyperintensities were assessed on proton

density weighted images in periventricular (PVH) and in
deep, borderzone, and subcortical regions (deep white matter
hyperintensities, DWMH), and were graded from 0 to 3 as
detailed earlier.26 27 Brain atrophy was rated visually from 0 to
3 separately on both hemispheres based on T1 weighted
images. General cortical atrophy was rated in the frontal,
parietal, and occipital lobes, and in the temporal neocortex.
Medial temporal lobe atrophy (MTA) was rated on coronal
slices in the hippocampal formation and the entorhinal
cortex comprising the parahippocampal gyrus. Central
atrophy was rated by assessing the width of the temporal,
frontal, and occipital horns, the bodies of lateral ventricles,
and the third ventricle. The ratings of cortical and central
atrophy and MTA were combined into three sum variables
for the purposes of the present study (ranges 0–24, 0–27, and
0–12, respectively).28

Table 1 Neuropsychological variables used in
composite z scores

Cognitive domains and variables

Reliability
coefficient
(Cronbach’s a)

Speed of mental processing 0.66
Trail Making A test, time
Stroop dots, time

Executive functions 0.78
Trail Making test, subtraction score (B time2A time)
Trail Making B test, correct responses
Stroop test, subtraction score (words, time2dots, time)
Stroop words, correct responses
WCST, correct responses
WCST, perseverations
Verbal fluency, animal category
Verbal fluency, letter word list generation

Short term memory (working memory) 0.62
WMS digit span, forwards
WMS digit span, backwards

Immediate recall 0.71
WMS-R logical memory story A, immediate recall
WMS-R visual reproduction, immediate recall
FOME, total retrieval

Delayed recall 0.76
WMS-R logical memory story A, delayed recall
WMS-R visual reproduction, delayed recall
FOME, delayed recall

Verbal intellectual functions 0.79
WAIS-R similarities
WAIS-R information, shortened version
WAIS-R comprehension, shortened version

Visuospatial functions –
WAIS-R block design

The reliability coefficient for the visuospatial score was not calculated as it
contained only one test.
FOME, Fuld Object Memory Evaluation; WAIS-R, Wechsler Adult
Intelligence Scale; WCST, Modified Wisconsin Card Sorting Test; WMS,
Wechsler Memory Scale; WMS-R, Wechsler Memory Scale-Revised
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Definition of SIVD
SIVD was determined according to the MRI criteria (for full
details, see Erkinjuntti et al4) that include (a) predominantly
white matter cases: extending periventricular and deep white
matter lesions, and (b) predominantly lacunar cases: multi-
ple lacunes (.5) in deep grey matter and at least moderate
white matter lesions. Cases with cortical and/or cortico-
subcortical non-lacunar territorial infarcts, borderzone
infarcts, haemorrhages, signs of normal pressure hydroce-
phalus, and specific causes of white matter lesions were
excluded from SIVD. All the other patients not fulfilling these
criteria were classed as ‘‘other stroke patients’’. Patients with
both first ever strokes and with previous stroke incidents
were included.

Data analysis
The demographic and clinical characteristics of the study
groups were examined with independent-samples t test,
analysis of variance, and x2 test. Neuropsychological test
performance was studied with a multivariate analysis of
covariance (MANCOVA) of the composite z scores and with
univariate analyses of covariance of the raw scores. Pairwise
contrasts were calculated between the covariate adjusted
group means by comparing the SIVD group to the OS and NC
groups. A p level ,0.05 was regarded as statistically
significant, but for the pairwise contrasts the more con-
servative Bonferroni correction is also reported (0.05/
2=0.025; denoted in the text with B*, if significant). Effect
sizes for the group differences were analysed with partial eta
squared (gp

2) reflecting the proportion of the total variance
attributable to the effect; it is considered small if 0.01,
moderate around 0.06, and high if .0.13 (converted from f
according to Cohen).29

RESULTS
Demographic and clinical characteristics
Of the 323 patients, 85 fulfilled the criteria for SIVD. The
characteristics of the study groups are presented in table 2
(see also Pohjasvaara et al5). As to the demographic variables,
the study groups differed significantly in terms of age and
education but not gender. Pairwise contrast comparisons
revealed significant differences between the patients with
SIVD and OS in age (p,0.05) and education (p,0.01B*). The
SIVD group differed from the NC group in age (p,0.01B*) but

not education (p=0.19). In the Mini-Mental State
Examination,14 the SIVD group had lower scores than the
NC group (p,0.001B*), but the SIVD and OS groups did not
differ from each other (p=0.07). The presence of dementia
according to the DSM-III-R criteria30 did not differentiate the
two patient groups. However, patients with SIVD exhibited
significantly more depressive symptoms than patients with
OS as measured with the Beck Depression Inventory31 (21
items) (table 2).
In addition to the number and volume of the infarcts and

white matter hyperintensities, the study groups differed from
each other in terms of several other MRI findings (table 2). In
contrast to the NC group, the patients with SIVD had
significantly more cortical (p,0.001B*) and central atrophy
(p,0.001B*), and MTA (p,0.001B*). As compared to the OS
group, they had more MTA (p,0.05B*) but not more cortical
(p=0.07) or central (p=0.10) atrophy.

Neuropsychological performance of the study groups
When the composite z scores of the neuropsychological tests
were used as dependent variables, and age and education
were used as covariates, the multivariate main effect for the
study groups was highly significant (MANCOVA Wilks’ l
F= 4.1, p,0.0001, gp

2=0.077). The study groups differed
significantly from each other in all of the dependent variables
(table 3). Pairwise comparisons showed that the SIVD group
differed from the NC group in each composite z score.
Moreover, the composite z scores for executive functions and
delayed memory recall were significantly lower in patients
with SIVD than in patients with OS. Between these groups,
no significant differences were found in speed of mental
processing, short term memory, immediate recall, verbal
intellectual functions, or visuospatial functions. Figure 1
shows the neuropsychological test performance profile in
patients with SIVD and OS as normalised in relation to the
NC group. The results of the two patient groups remained
unchanged even after controlling for the total score of the
Beck Depression Inventory. Instead, when MTA was con-
trolled, the patient groups still differed in executive functions
(p,0.05, gp

2=0.013) but not in delayed memory.
The results were also analysed by using the raw scores of

the neuropsychological tests. Pairwise comparisons between
the SIVD and OS groups, as calculated with the analysis
of covariance adjusted for age and education, revealed

Table 2 Characteristics of the study groups

SIVD, n = 85 OS, n = 238 NC, n = 38

Statistics

p value

Demographic characteristics
Age 71.7 (6.9) 69.8 (7.8) 67.4 (5.3) F =4.6 0.011
Gender, men 42 (49.4) 118 (49.6) 18 (47.4) x2 = 0.1 0.968
Education, years 8.3 (3.6) 9.8 (4.3) 9.4 (3.5) F =4.2 0.016

Clinical characteristics
Mini-Mental State Examination 25.8 (3.1) 26.5 (3.2) 28.2 (2.0) F =8.0 0.001
Dementia, DSM-III-R 16 (18.8) 31 (13.0) 0 (0) x2 = 1.7* 0.193
Beck Depression Inventory 11.8 (9.0) 8.4 (6.6) NA t =3.1* 0.002

MRI findings
Number of infarcts 4.3 (2.4) 2.7 (2.2) 0.3 (0.7)
Total volume of infarcts, cm3 16.3 (29.9) 29.1 (42.3) 0.2 (1.0)
PVH, range 0–3 3.0 (0.3) 1.7 (0.9) 1.2 (1.1)
DWMH, range 0–3 1.8 (0.9) 1.0 (0.6) 0.8 (0.8)
Cortical atrophy, range 0–24 11.9 (6.4) 10.5 (6.4) 4.8 (4.4) F =18.1 0.001
MTA, range 0–12 4.2 (3.6) 3.1 (3.3) 1.4 (2.3) F =9.1 0.001
Central atrophy, range 0–27 12.7 (8.2) 11.0 (8.5) 2.4 (3.6) F=2.7 0.001

The results are given as mean (standard deviation, SD), using analysis of variance F or t test, except for the gender and dementia variables, for which the results are
given as frequency (percentage), using x2 test. Statistics are not calculated for infarcts or white matter hyperintensities to avoid circularity.
*Comparisons are made only between the two patient groups.
DSM-III-R, Diagnostic and Statistical Manual for Mental Disorders-Revised; DWMH, deep white matter hyperintensities; MTA, medial temporal lobe atrophy; NC,
normal control subjects; OS, other stroke patients; NA, not available; PVH, periventricular white matter hyperintensities; SIVD, subcortical ischaemic vascular
disease.

30 Jokinen, Kalska, Mäntylä , et al
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significant differences in the delayed recall of FOME (SIVD
mean 7.1 (SD 2.2) v OS mean 7.9 (SD 1.9), p,0.01B*,
gp

2=0.020), verbal fluency, animal category (14.3 (6.0) v
17.2 (6.2), p,0.01B*, gp

2= 0.024) and letter word list
generation (9.6 (5.2) v 11.7 (5.6), p,0.05B*, gp

2=0.014), as
well as in the subtraction scores of the Trail Making test
(147.5 (101.4) v 117.7 (75.9), p,0.05, gp

2=0.015) and the
Stroop test (35.0 (28.1) v 27.2 (19.6), p,0.05B*, gp

2=0.019).

DISCUSSION
In order to characterise the cognitive deficits associated with
SIVD, a large sample of elderly stroke patients and healthy
controls were investigated using a detailed neuropsychologi-
cal battery and MRI. The patients with SIVD tended to be
older and had less education than the OS patients. After
controlling for these demographic factors, the results
revealed both quantitative and qualitative differences in
cognitive functioning between the study groups. Firstly, as
compared to the NC group, the neuropsychological test

performance of patients with SIVD was clearly inferior
throughout cognitive domains. Secondly, despite comparable
levels of global cognitive functioning in the Mini-Mental
State Examination, the patients with SIVD had significantly
lower scores in executive functioning and delayed memory
recall in contrast to the OS patients with larger infarct
volume. However, the performance of these two patient
groups did not differ in mental speed, short term memory,
immediate memory recall, or verbal and visuospatial func-
tions. Of the individual neuropsychological tests, the mea-
sures of mental flexibility, response inhibition, verbal
fluency, and delayed recall of learned material significantly
differentiated the patients with SIVD from the OS patients.
In previous studies, the cognitive performance of patients

with variously defined subcortical vascular disease has been
compared to healthy elderly subjects6 32 or to patients with
mild cognitive impairment33 34 or Alzheimer’s disease.7 8 32 It
has been suggested that the pattern of cognitive deficits in
patients with subcortical ischaemic lesions is distinctly
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Figure 1 Neuropsychological test performance of patients with subcortical ischaemic vascular disease (SIVD) and other stroke patients standardised
according to the normal control group. Error bars indicate standard error. *p,0.05, **p,0.01.

Table 3 Comparisons of the neuropsychological composite scores of the study groups

Dependent variable

Composite z scores Between-subjects effects Pairwise contrasts

SIVD OS NC

F p value gp
2

SIVD v OS SIVD v NC

Mean (SD) Mean (SD) Mean (SD) p value gp
2 p value gp

2

Speed of mental
processing

20.15 (0.86) 20.00 (0.91) 0.44 (0.32) 3.6 0.028 0.020 0.759 0.000 0.014 0.017

Executive functions 20.33 (0.70) 20.01 (0.66) 0.45 (0.42) 14.9 0.001 0.079 0.006 0.022 0.001 0.079
Short term memory 20.15 (0.76) 0.01 (0.87) 0.38 (0.88) 3.9 0.022 0.022 0.433 0.002 0.007 0.021
Immediate recall 20.25 (0.83) 20.01 (0.76) 0.70 (0.55) 17.3 0.001 0.091 0.164 0.006 0.001 0.085
Delayed recall 20.32 (0.87) 20.00 (0.78) 0.74 (0.56) 19.3 0.001 0.100 0.028 0.014 0.001 0.098
Verbal intellectual
functions

20.23 (0.80) 0.02 (0.85) 0.53 (0.50) 10.1 0.001 0.055 0.248 0.004 0.001 0.052

Visuospatial functions 20.32 (0.95) 20.02 (0.98) 0.84 (0.74) 15.5 0.001 0.082 0.233 0.004 0.001 0.075

MANCOVA F adjusted for age and education. All pairwise comparisons were also significant after Bonferroni correction except for the delayed recall score
between SIVD and OS groups. Effect size is expressed as partial eta squared (gp

2).
NC, normal control subjects; OS, other stroke patients; SD, standard deviation; SIVD, subcortical ischaemic vascular disease.
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different from that of Alzheimer’s disease,7 8 and resembles
Parkinson’s disease with disproportionate impairment in
executive functioning.35 However, studies investigating
patients with mild cognitive impairment and subcortical
vascular disease detected on computed tomography scan
have reported diverse results.33 34 To our knowledge, the
present study is the first to describe in detail the cognitive
features of SIVD in comparison with elderly stroke patients.
Our results indicate that executive deficits, comprising
deficiency in mental flexibility, set shifting, response inhibi-
tion, and fluency, are salient cognitive characteristics in
SIVD. It is notable that verbal fluency can distinguish
patients with SIVD not only from those with Alzheimer’s
disease as suggested earlier,8 but also from other elderly
stroke patients having large vessel disease and major strokes.
As reported in our previous study,5 the patients with SIVD

exhibited more depressive symptoms than patients with OS.
Subcortical vascular pathology has also been observed to
contribute to late life depression in other studies.36 According
to the vascular depression hypothesis, depressive syndrome
in elderly patients can be predisposed, precipitated, or
perpetuated by cerebrovascular disease.37 In our sample,
however, depression scores did not explain the cognitive
deficits in patients with SIVD. Although cognitive and mood
changes are assumed to be parallel consequences of frontal
subcortical disconnections,9 37 our results indicate that they
are nevertheless independent processes associated with SIVD.
Another important finding was that controlling for MTA

had no effect on the group differences in executive function-
ing. Instead, the patient groups no longer differed from each
other in delayed memory recall after adjusting for MTA.
Kramer et al32 have found a heterogeneous pattern of
forgetting in patients with SIVD, and they suggest that rapid
forgetting in SIVD may imply concomitant Alzheimer’s
disease. The patients with good retention had worse
executive performance and thus were assumed to suffer
from pure vascular pathology. Similarly, in our study, it is
possible that the delayed memory deficits explained by MTA
reflect co-existing Alzheimer pathology, and that only the
executive deficits are vascular in origin. Unfortunately, to
date there are no means available to unequivocally exclude
Alzheimer’s disease in vivo and therefore Alzheimer pathol-
ogy may also contribute to a fraction of our sample in both
patient groups. On the other hand, it is not clear whether
MTA explicitly indicates Alzheimer’s disease or whether it
equally belongs to the pathological processes in ‘‘pure’’ SIVD.
In a post mortem study, the pattern and the degree of
hippocampal neuronal loss were similar in patients with
Alzheimer’s disease and subcortical vascular dementia.38 It
has been proposed that hippocampal atrophy in patients with
SIVD is a result of a mixture of ischaemic and degenerative
processes.39 Moreover, in our sample the memory deficits
associated with white matter hyperintensities have earlier
proven to be mediated by executive deficits and, therefore,
they may reflect secondary impairment due to inefficient
encoding and retrieval strategies.28

It should be noted that the effect sizes of the differences
between the two patient groups were rather small. Despite
specific MRI findings, there is substantial overlap in the
cognitive features of the patients with SIVD and other
consecutive stroke patients. The small effect sizes can also
reflect high variability in cognitive performance among
elderly stroke patients. Notwithstanding this heterogeneity,
subtle but significant differences were found between the
patient groups. Furthermore, when the patients with SIVD
were compared to healthy control subjects, the group
differences in cognitive functioning were moderate in
magnitude. Another important point concerns the generali-
sability of the results. They accurately represent the clinical

stroke population, but may not be entirely applicable to the
general elderly population. Future studies should augment
the clinical picture of MRI defined SIVD in population based
settings.
The grouping of the neuropsychological test variables into

cognitive domains was based on clinical experience and
judgment instead of statistical factor modelling. These
domains are multidimensional and also, to some extent,
overlapping constructs that reflect general, but clinically
relevant, aspects of cognitive functioning. In particular,
executive functions are here considered as a global concept
encompassing a wide array of subfunctions related to
attention, volition, planning, and effective performance.21

The reliability coefficients indicated that the individual test
variables in each of the composite scores had sufficient
internal coherence. In addition, the results of the composite
and individual scores were consistent with each other.
In conclusion, cognitive deficits in SIVD 3 months post

stroke are notable in severity and can be qualitatively
distinguished from those of OS patients. The results support
the view that SIVD is a separate clinical entity.

ACKNOWLEDGEMENTS
We thank Pertti Keskivaara, MA for statistical support.

Authors’ affiliations
. . . . . . . . . . . . . . . . . . . . .

H Jokinen, H Kalska, Department of Psychology, University of Helsinki,
Helsinki, Finland
H Jokinen, R Ylikoski, M Hietanen, Unit of Neuropsychology,
Department of Neurology, Helsinki University Central Hospital, Helsinki,
Finland
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