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Abstract
Objective—To define the magnitude and mechanism of the effect of brain infarcts on the odds of
dementia in a prospective study.

Methods—We examined the effects of brain infarcts and Alzheimer’s disease (AD) pathology on
the risk for dementia in 179 subjects from the Baltimore Longitudinal Study of Aging Autopsy
Program. All subjects had longitudinal clinical and cognitive evaluations, and underwent postmortem
examination of the brain.

Results—Brain infarcts were common in our cohort, and both symptomatic and asymptomatic
infarcts conferred a significant increase in the odds of dementia. Risk factors for stroke in the absence
of an infarct did not increase the odds of dementia, which was quantitatively related to the number
but not the size of hemispheral infarcts; deep subcortical infarcts conferred no increased risk for
dementia. The contribution of microscopic infarcts to dementia was significant and equivalent to that
of macroscopic infarcts. In subjects with intermediate AD pathology scores, a single macroscopic
hemispheral infarct was sufficient to cause dementia. A logistic regression model of the effect of
infarcts and AD pathology on dementia indicated that AD pathology alone accounts for 50% of the
dementia seen in this cohort, and that hemispheral infarcts alone or in conjunction with AD pathology
account for 35%.

Interpretation—Cerebrovascular disease is a significant and potentially preventable cause of
dementia in the Baltimore Longitudinal Study of Aging. Burden and location of infarcts are
significantly associated with cognitive decline.

In epidemiological studies of the incidence and prevalence of dementia, Alzheimer’s disease
(AD) is the most common cause, followed by vascular dementia.1–4 Because these studies
rely on controversial and inconsistent clinical criteria for distinguishing between vascular
dementia and AD,5,6 pathological studies have become the more reliable indicator of the
relative impact of brain infarcts on dementia. Several prospective autopsy studies7–14 have
reported on the role of vascular pathology in the cause of dementia. Although all agree on the
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importance of cerebral infarcts as a cause of dementia, the results conflict on the importance
of vascular risk factors, asymptomatic infarcts, infarct size, and infarct location in the cause of
dementia. There has been more agreement among the studies on how AD and vascular
pathologies interact, with most studies showing they act in an additive fashion, although the
quantitative nature of this association has not been documented.

We report here the results of the Baltimore Longitudinal Study of Aging Autopsy Program, a
prospective study of the effects of aging on cognition and dementia. The intensity of the
prospective evaluations of these subjects, the large number of autopsies, and the surprisingly
large number of subjects with brain infarcts make this cohort unique for elucidating the
contribution of cerebrovascular pathology to dementia.

Subjects and Methods
Cohort

A total of 579 participants from the Baltimore Longitudinal Study of Aging (total enrollment,
3,006) have agreed to postmortem brain examinations. The rate of dementia and clinical stroke
in the autopsy cohort is no different from the cohort as a whole.15 As of December 2006, 194
cases have died and had a brain autopsy (86% autopsy rate). Of this group, we excluded 14
cases who had other pathological explanations for cognitive impairment; 9 had both a clinical
and pathological diagnosis of Parkinson’s disease, 1 had a primary brain tumor, 1 had an
inflammatory leukoencepha-lopathy, 1 had metastatic brain lesions, and 1 had hippocampal
sclerosis/frontotemporal dementia. An additional case was excluded because language deficits
from a clinical stroke compromised assessment of cognition. These exclusions left 179 cases
for this analysis; 122 were men, and 57 were women. They were predominantly white (92%)
with 17.5 ± 3.7 (± standard deviation) years of education. The mean age at death was 86.9 ±
8.2 years.

All subjects were cognitively and neurologically normal at the time of entry into the Baltimore
Longitudinal Study of Aging. They were assessed at baseline, within 18 months of death (mean
of 8.9 ± 6.7 months before death), and periodically in between. The majority was seen annually
after age 70, although approximately 25% of the cohort had gaps in their follow-up of several
years’ duration. The percentage of subjects with dementia ( p = 0.9), symptomatic stroke ( p
= 0.5), or pathological infarcts ( p = 0.8) was not different between the groups with annual
evaluations (n = 140) and those with less intense follow-up (n = 39) using Fisher’s Exact test.
Studies of this cohort are conducted under the auspices of the Johns Hopkins and MedStar
Research Institute institutional review boards, and all subjects provided written informed
consent.

Neuropsychological and Risk Factor Evaluation
Annual evaluations included a series of neuropsychological tests,16 neurological examination,
interval medical history, medication review, and a structured informant and subject interview
as described previously.15 A diagnosis of diabetes or hypertension required both a documented
history and the use of one medication for that condition. Severe hypertension was defined as
that lasting 10 years, requiring two or more medications simultaneously, and a documented
systolic blood pressure greater than 160mm Hg while on medication at least once. A diagnosis
of coronary artery disease required a history of myocardial infarction or coronary artery disease
plus medication prescribed to treat coronary artery disease. Apolipoprotein E genotype was
obtained on 133 of the 179 subjects. Fasting total cholesterol levels were obtained, off
medication, on entry into the study.
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Diagnosis of Dementia and Clinical Stroke
All subjects were reviewed at a consensus conference at time of death or during life if their
Blessed Information Memory Concentration score17 was 3 or greater, if their informant or
subject Clinical Dementia Rating18 score was 0.5 or greater, or if the Dementia
Questionaire19 was abnormal. Diagnoses of dementia were based on Diagnostic and Statistical
Manual of Mental Disorders, Third Edition, Revised criteria20 and required evidence of a
progressive cognitive syndrome, including memory decline. All 54 demented subjects in this
study with a brain infarct showed significant deterioration over at least one follow-up
evaluation after an initial diagnosis of dementia or mild cognitive impairment. A history of
clinical stroke was determined as described previously.15

Brain Pathology
Postmortem examination of all brains was performed at Johns Hopkins by a pathologist with
access to clinical data related to the patient but not to the final conference diagnosis. Both
hemispheres were cut in 1cm coronal slices. Any vascular lesions were measured and
photographed. Tissue blocks of 1.5cm were dissected from all observed vascular lesions and
from the following regions of the left brain: middle frontal, superior and middle temporal,
inferior parietal, occipital, cingulate, orbitofrontal, amygdala and entorhinal cortex,
hippocampus, basal ganglia, basal forebrain, thalamus, midbrain, pons, medulla, and
cerebellum. Paraffin sections from all blocks were stained with hematoxylin and eosin; selected
sections were stained with the Hirano silver method.21 Hippocampal sclerosis is an uncommon
diagnosis in our study compared with others,22 likely because of interpretations of the disease-
appropriate degree of neuronal loss in CA1 caused by AD pathology.

Infarcts judged acute or subacute, based on macroscopic and microscopic features,23 were not
included in this analysis. Brain infarcts were divided into hemispheral and deep subcortical.
Hemispheral infarcts included those in the cortical gray matter or underlying white matter as
long as the lesion was above the level of the basal ganglia/internal capsule. Deep subcortical
infarcts were those involving the basal ganglia, cerebellum, brainstem, or internal capsule. Old
hemorrhages (of which there were only three) were treated similarly to infarcts. The volume
of hemispheral infarcts was calculated by measuring the maximal size in three dimensions and
then modeling it as a cone (1/3πr2h) or ellipsoid (4/3πabc). Both methods yielded the same
results. Of note, the number and volume of hemispheral infarcts were not significantly related
(correlation, 0.06; p = 0.4). Microscopic infarcts were defined as lesions not visible on
macroscopic inspection but observed during the examination of the histological sections
prepared from the brain regions described earlier.

AD pathology was examined on silver stains and graded according to Consortium to Establish
a Registry for Alzheimer’s Disease (CERAD)24 and Braak criteria.25 In addition, we
generated a composite AD pathology score by summing the CERAD and Braak scores in equal
measure. CERAD scores were assigned to three groups: 1 = zero or mild neuritic plaques; 2 =
moderate neuritic plaques; and 3 = frequent neuritic plaques. Braak scores were divided into
three groups: 1 = Braak stages 0, 1, and 2; 2 = Braak stages 3 and 4; and 3 = Braak stages 5
and 6. The sum of the modified Braak and CERAD scores yielded a composite score ranging
from 2 to 6.

Statistics
Potential predictors of dementia were analyzed using univariate and stepwise multivariable
logistic regression. All models included age at death and sex as covariates except for Table 2.
Age was examined as both a continuous variable and stratified in quartiles or tertiles without
any difference in the results. Comparisons between groups were performed using analysis of
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variance. All reported p values are two sided. Statistical analyses were performed using NCSS
software (Kaysville, UT).

Results
Role of Brain Infarcts and Stroke Risk Factors in the Cause of Dementia

Brain infarcts were common in this cohort, being present in 79 of the 179 autopsy results. Of
these, 72 had a total of 128 macroscopic infarcts, whereas 7 had only microscopic infarcts (32
had macroscopic plus microscopic lesions). The distribution of those infarcts is detailed in
Table 1. The odds ratio (OR) for dementia (adjusted for sex and age at death) was significantly
increased by the presence of an infarct (4.0; 95% confidence interval [CI], 2.1–7.8; n = 79),
independent of whether it was symptomatic (4.5; 95% CI, 1.9 –11; n = 35) or asymptomatic
(3.6; 95% CI, 1.6–8.1; n = 44).

Although brain infarcts significantly increased the odds of dementia, clinical risk factors for
stroke such as coronary artery disease and severe hypertension did not (Table 2), implying that
the infarct itself was the cause of the dementia. Of particular importance, neither increasing
AD pathology nor apolipoprotein E genotype were risk factors for brain infarcts (see Table 2).
More-over, brain infarcts and vascular risk factors were not associated with increasing AD
pathology, and all the interaction terms such as infarct × CERAD score or hemispheral infarcts
× composite AD pathology were not significant ( p = 0.12, β = −0.6, OR = 0.6; and p = 0.4,
β = 0.45, OR, 1.5, respectively).

Role of Infarct Size and Location on the Odds of Dementia
Age- and sex-adjusted odds of dementia were strongly related to the number of total
macroscopic infarcts and to the number of macroscopic hemispheral infarcts using logistic
regression but not to the number of deep subcortical infarcts (Fig 1A). To assess whether the
volume of hemispheral infarcts contributed additional information to the number of
hemispheral infarcts in determining the odds of dementia, we ranked total hemispheral infarct
size by increasing volume or by quartiles of infarct volume. Each was significant in univariate
analysis, but neither volume measure was significant when the number of macroscopic
hemispheral infarcts was included in the analysis (Table 3). In contrast, the number of
hemispheral infarcts remained a significant cause of dementia in all multivariate analyses
involving infarct volume (see Table 3). Multivariate analyses of total infarct volume and total
infarct number yielded the same result (not shown).

Relation of Deep Subcortical Infarcts to Dementia
In our cohort, 54 participants had a total of 71 macroscopic infarcts involving the basal ganglia,
cerebellum, internal capsule, and brainstem. In an age- and sex-adjusted logistic regression
analysis, the presence of these deep subcortical infarcts increased the odds of dementia (Table
4), although there was not a significant quantitative relation between the number of deep
subcortical infarcts and dementia. The effect of deep subcortical infarcts on dementia was no
longer significant after adjusting for the number of hemispheral infarcts. In contrast,
hemispheral infarcts remained highly related to the odds of dementia after controlling for the
number of deep subcortical infarcts (see Table 4A). The same results were obtained when we
corrected for the presence, rather than the number, of hemispheral or deep subcortical infarcts.
Additional evidence against the role of deep subcortical infarcts in the cause of dementia was
derived from subjects with macroscopic deep subcortical infarcts who were free of macroscopic
hemispheral lesions (n = 35). The OR for dementia in this group was not significantly increased
compared with subjects with no infarcts (1.7; 95% CI, 0.7–3.4). In contrast, in 18 subjects with
only macroscopic hemispheral infarcts, the OR for dementia was significantly increased (4.8;
95% CI, 1.6–14). The distinction between hemispheral and deep subcortical infarcts was not
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a white matter versus gray matter issue, because subjects with hemispheral infarcts that did not
involve gray matter (n = 10) had an odds of dementia (4.7; 95% CI, 1.2–19) similar to that of
the total group of subjects with hemispheral infarcts. Comparing dementia rates in subjects
with deep subcortical infarcts in different locations (thalamus, caudate, among others),
demonstrated no high-risk regions (data not shown).

Effect of Microscopic Infarcts on the Odds of Dementia
Microscopic lesions, independent of macroscopic infarcts, were also a significant cause of
dementia (see Table 4). In 39 participants, we found a total of 89 microscopic infarcts, and
most had macroscopic lesions as well. Microscopic infarcts shared the same risk factors as
macroscopic infarcts, and the primary risk factor for a microscopic infarct was the presence of
a macroscopic infarct (see Table 2).

The presence of microscopic infarcts at autopsy significantly increased the odds of dementia
even when adjusting for macroscopic hemispheral lesions (see Table 4). The effect appeared
to be a threshold phenomenon (see Fig 1B), potentially because of the incomplete nature of
our sampling procedure. Like macroscopic infarcts, only the presence of hemispheral
microscopic infarcts increased the odds of dementia in multivariate analyses (see Table 4B).
Consistent with this distinction, a comparison of the rate of dementia in subjects with deep
subcortical microscopic infarcts versus subjects with hemispheral microscopic infarcts showed
a significant difference ( p = 0.02, Fisher’s exact test).

Interaction of Cerebrovascular and Alzheimer’s Disease Pathology in the Cause of Dementia
As shown in many other studies, AD pathology, quantified by Braak and CERAD scores, is
an important predictor of dementia. In our cohort, a more complete estimate of the contribution
of AD pathology to dementia was a composite AD pathology score, derived from equal
contributions of Braak and CERAD scores. Using logistic regression, we found the composite
AD pathology score to be significantly better at predicting dementia than the Braak or CERAD
scores, either alone or together (data not shown). In the presence of any brain infarct (Fig 2A),
dementia was more likely at low or intermediate AD pathology scores. The number of
macroscopic hemispheral infarcts associated with dementia at low AD pathology scores was
different from that associated with dementia at intermediate AD pathology scores (see Figs
2B, C). In subjects with low composite AD pathology scores, the mean number of macroscopic
hemispheral infarcts in the demented group was 2.2. Those with a single macroscopic
hemispheral infarct were most often not demented. In subjects with an intermediate AD
pathology score of 4, however, a single macroscopic hemispheral infarct was always associated
with dementia.

Quantitative Contributions of Hemispheral Infarcts and Alzheimer’s Disease Pathology to
the Cause of Dementia

To determine the quantitative contribution of hemi-spheral infarcts to dementia, we developed
a logistic regression model including AD pathology, the number of hemispheral macroscopic
infarcts, and the presence of hemispheral microscopic infarcts as covariates. These variables
accounted for 87% of the diagnostic classifications in this cohort, and all three were
independently related to dementia. For example, when adjusted for composite AD pathology,
the OR for the effect of a single-step increase in the number of hemispheral infarcts on dementia
remained significant (5.6; 95% CI, 2.5–11.9). Using the reduction from the model r2 as the
indication of the relative contribution of each variable to the odds of dementia, we found that
composite AD pathology alone accounted for 50% of the dementia cases in the cohort, whereas
hemispheral infarcts were an important factor in an additional 35% of the dementia cases.
Microscopic and macroscopic infarcts contributed equally to the vascular risk. We used the
composite AD pathology score as the surrogate for AD in this analysis, rather than the Braak
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or CERAD scores, because it resulted in the largest effect attributable to AD pathology. To
test this result, we determined the number of cases of dementia in the group of subjects with
infarcts (see Fig 2A, right) that might be attributable to their composite AD pathology score
alone, based on the results from the no infarct group (see Fig 2A, center). This left 29 excess
dementia cases in the infarct group that was not explained by their AD pathology. Given that
there were 89 demented individuals in the cohort, the percentage attributable to infarcts was
33%, a close agreement with our regression model.

Discussion
We have found that hemispheral infarcts are a common cause of dementia, regardless of
whether they are silent or clinically manifest, contributing to 35% of the dementia cases in this
prospective cohort. Given that our participants had access to excellent medical care, the large
contribution of vascular disease to dementia in this group is quite sobering. The observation
that cerebrovascular disease is an important cause of dementia is supported by several large
prospective pathological studies.7–14 Our results also agree with three prospective imaging
studies,26–28 which showed an increase in dementia risk in subjects with asymptomatic
infarcts defined by magnetic resonance imaging or computed tomography.

Importantly, our data suggest that it is the infarct itself and not the associated clinical risk
factors for stroke such as coronary artery disease or severe hypertension that is responsible for
the excess dementia in these cases. The fact that hemispheral infarcts are related to dementia
and that deep subcortical infarcts are not would also argue against stroke risk factors being the
important determinant in vascular dementia. Although epidemiological studies have identified
a relation between cognitive impairment and vascular risk factors,29–31 none of these could
correct for asymptomatic infarcts, either macroscopic or microscopic. However, the advantages
of large epidemiological studies over small autopsy cohorts suggest that this should be an area
of continued investigation.

All the prospective pathological studies that have examined the effect of cerebral infarcts on
dementia have found a relation between the number of vascular lesions and dementia.9,10,
12 The relation has always been defined qualitatively, with multiple lesions having a greater
effect than a single lesion. We found that there is a direct relation between the number of
macroscopic hemispheral infarcts and the odds of dementia with no additional effect conferred
by the size of the lesion. The fact that microscopic infarcts were a powerful cause of dementia
in our cohort, as demonstrated previously in the Honolulu-Asia Aging Study12 and, to a lesser
extent, in the Religious Orders Study,8,9 also argues against the importance of infarct size in
dementia.

We found a strong relation between infarct location and dementia, with hemispheral infarcts
having a strong effect on the odds of dementia, whereas deep subcortical infarcts, as we have
defined them, did not. These results conflict with the results of the Nun’s Study,7 which found
that basal ganglia infarcts were more important than hemispheral lesions for dementia.
Although the number and extent of basal ganglia infarcts (which make up most of our “deep
subcortical” infarcts) were virtually identical in the two studies, the Nun’s Study had far fewer
hemispheral infarcts and had insufficient power to detect the significance of these lesions. In
a recent publication from the Rush Memory and Aging Project,32 “subcortical” infarcts were
found to be correlated with dementia and cognitive dysfunction. However, in this study, most
of the subcortical infarcts actually involved the hemispheral white matter, lesions that would
have been included in the hemispheral group in our study. In contrast with our findings, the
Geneva autopsy database33 found that deep subcortical infarcts were capable of causing
dementia in subjects with no hemispheral infarcts, but only in those with a large number of
basal ganglia infarcts, a group that is epidemiologically small. However, given that our cohort
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is not epidemiologically rigorous, a role for deep subcortical infarcts in dementia cannot be
excluded. The mechanism by which hemispheral infarcts, independent of size but related to
number and coexisting AD pathology, contribute to dementia may be related simply to the
widespread nature of the individual or combined pathologies. Infarcts in deep subcortical areas
may, for the most part, affect functions unrelated to a dementia diagnosis in the elderly, such
as psychomotor speed, reward, or motor processing.34

Two other important issues are whether cerebrovascular disease and AD pathology are
synergistic (ie, whether one causes the other), and how they combine to cause dementia. About
the latter, our study agrees closely with the Religious Orders Study,9 which showed a relatively
uniform relation between vascular lesions and dementia across the spectrum of AD pathology.
The only differences between our findings and those from the Religious Orders Study is that
at lower grades of AD pathology more hemispheral infarcts are required to cause dementia
than at intermediate grades of AD pathology. Similar results have also been found in a
community-based but retrospective study35 and in the Medical Research Council Cognitive
Function and Ageing Study.11

The only study with results different from those cited earlier is the Nun’s Study,9 which found
no effect of vascular lesions on dementia at the lowest level of AD pathology. It is likely that
they were underpowered (only 39 autopsies had cerebral infarcts). Moreover, only a few of
their subjects had hemispheral infarcts, the group we found most significant in causing
dementia.

We found no evidence that AD pathology caused brain infarcts or that brain infarcts increased
AD pathology, a finding consistent with other reports.7,9 However, several pathological
studies have suggested a synergistic relation between AD and vascular pathology. A
retrospective review of the National Alzheimer’s Coordinating Center database showed a
correlation between cerebral atherosclerosis and neuritic plaques,36 whereas two other studies
have found a relation between severe amyloid angiopathy and infarcts.37,38 These disparate
results underline the need for further work on the causative relation between atherosclerosis
and AD pathology.

Our participants comprise a sample of convenience. They are nearly all white and well
educated. This makes our study unrepresentative and less likely to generalize to the whole
population. However, the relative uniformity of the sample lends strength in isolating particular
interactions. Despite all the material advantages enjoyed by our participants, hemispheral
infarcts are still a considerable cause of dementia, which is a sobering finding given the more
impressive burden of cerebrovascular lesions in other populations. 39 Additional limitations
of this study include the lack of full accounting for all microscopic infarcts and a lack of analysis
of amyloid angiopathy. Moreover, it is possible that a more quantitative assessment of
Alzheimer’s pathology could increase the contribution of AD to the overall dementia burden.
Nevertheless, our study makes clear that cerebrovascular disease, which is potentially
preventable, is a substantial contributor to the burden of dementia in the United States.
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Fig 1.
Effect of the number of infarcts on the odds of dementia. (A) The relation between the number
of macroscopic infarcts and dementia is shown stratified by location. The listed odds ratio
(O.R.) refers to the age- and sex-adjusted odds for a single-step increase in the number of
relevant infarcts. (B) The same analysis is applied to microscopic infarcts. All data are plotted
as standard error plots.
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Fig 2.
Interaction between cerebrovascular disease and Alzheimer’s disease (AD) pathology in the
cause of dementia. (A) Standard error plots of the dementia rate in subjects with increasing
amounts of composite AD pathology are shown, stratified by the presence or absence of any
infarct. Asterisks indicate significant differences between the infarct and no infarct groups. (B)
Standard error plots of the dementia rate in subjects with increasing numbers of macroscopic
hemispheral infarcts are shown, stratified by the amount of composite AD pathology. The
indicated p values compare the composite AD pathology score 4 group with the composite AD
pathology 2/3 group at the indicated number of hemispheral macroscopic infarcts. (C) The
number of macroscopic hemispheral infarcts in demented and nondemented subjects at the
indicated amount of composite AD pathology is shown. *p = 0.02 compared with the demented
group with an AD pathology score of 2 or 3.
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Table 1
Number of Subjects with Macroscopic and Microscopic Infarcts at Autopsy Are Listed by the Location of Those Infarcts

Infarct Location Macroscopic Microscopic

Total 72 39

Hemispheral 37 31

Deep subcortical 54 19

Hemispheral and deep subcortical 19 11
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Table 2
Odds Ratios and 95% Confidence Intervals for Dementia, Infarcts, and Microscopic Infarcts

Risk Factor Dementia
(n = 89)

Any Infarct
(n = 79)

Microscopic Infarct
(n = 39)

Hypertension (n = 89) 1.2 (0.6–2.1) 1.5 (0.8–2.7) 1.9 (0.9–4.1)

Severe hypertension (n = 38) 1.1 (0.5–2.5) 3.2a (1.5–7.0) 4.5a (2.0–10)

CAD (n = 51) 1.2 (0.6–2.3) 2.2a (1.1–4.1) 2.6a (1.2–5.4)

Diabetes (n = 42) 0.6 (0.3–1.1) 1.1 (0.5–2.3) 1.1 (0.5–2.6)

Cholesterol (quartile 4 vs 1) 0.5 (0.2–1.5) 0.6 (0.2–1.3) 0.9 (0.3–2.6)

Female sex (n = 57) 1.8 (0.9–3.6) 1.7 (0.9–3.4) 2.0 (0.9–4.3)

Apolipoprotein E4 (33/133) 3.0a (1.2–7.4) 1.0 (0.4–2.1) 1.1 (0.4–2.7)

Apolipoprotein E2 (25/133) 1.4 (0.6–3.4) 1.3 (0.6–3.2) 1.6 (0.6–4.4)

Macroscopic infarct (n = 72) 3.6a (1.9–6.9) — 10.8a (4.2–26)

CERAD score 2.6a (1.9–3.6) 1.1 (0.9–1.3) 1.1 (0.9–1.4)

Braak score 2.0a (1.5–2.7) 1.0 (0.8–1.3) 1.0 (0.8–1.3)

Composite AD score 2.7a (2.0–3.6) 1.1 (0.9–1.3) 1.0 (0.8–1.3)

For Consortium to Establish a Registry for Alzheimer’s Disease (CERAD), Braak, and Composite Alzheimer’s disease (AD) pathology scores, the odds
ratio indicates the effect of a single-step increase in the relevant pathology score on the odds of clinical dementia or pathological infarct.

a
p < 0.05.

CAD = coronary artery disease.
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Table 3
Effect of Infarct Volume and Number on the Odds of Dementia

Risk Factor Adjustment Factors

Age and Sex Age, Sex, and Number of
Hemispheral

Macroinfarcts

Adjusted for Sex, Age, and Hemispheral Infarct
Volume

Rank Quartiles

Hemispheral infarct
volume (rank)a

1.2b(1.1–1.3) 1.0 (0.9–1.1) — —

Hemispheral infarct
volume (quartile)a

2.5b(1.4–4.5) 1.0 (0.8–1.2) — —

Number of macroscopic
hemispheral infarctsc

— — 4.6b(1.6–13) 5.0b(1.6–17)

Thirty-seven subjects with macroscopic hemispheral infarcts were compared with 100 subjects without infarcts using logistic regression. Age refers to
age at death.

a
The odds of developing dementia based on the total hemispheral infarct volume (ranked in two separate ways) was determined controlling for age, sex,

and the number of macroscopic hemispheral infarcts. The odds ratio indicates the effect of a single-step increase in the relevant volume measurement on
the odds of clinical dementia.

b
Significant values, p < 0.05.

c
The effect of infarct volume (ranked by quartile or rank order) on the role of hemispheral infarct number in the odds of dementia was determined.
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