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ABSTRACT

Objective: To test the hypothesis that use of antihypertensive medication is associated with lower
Alzheimer disease (AD) neuropathology.

Methods: This was a postmortem study of 291 brains limited to those with normal neuropathol-
ogy or with uncomplicated AD neuropathology (i.e., without other dementia-associated neuropa-
thology) in persons with or without hypertension (HTN) who were and were not treated with
antihypertensive medications. Neuritic plaque (NP) and neurofibrillary tangle (NFT) densities,
quantified in selected brain regions according to the Consortium to Establish a Registry for Alz-
heimer’s Disease (CERAD) neuropathologic criteria, with additional cortical NP counts, yielded 24
neuropathologic regional measures or summaries. Medicated hypertension (HTN-med; n � 77),
nonmedicated HTN (HTN-nomed; n � 42), and non-HTN (no-HTN; n � 172) groups were compared
by analyses of variance.

Results: The HTN-med group had significantly less neuropathology than the no-HTN group. The
no-HTN group averaged over 50% higher mean NP and NFT ratings, and double the mean NP
count, of the HTN-med group. The HTN-nomed group had significantly more neuropathology than
the HTN-med group, but not significantly less than the no-HTN group.

Conclusions: There was substantially less Alzheimer disease (AD) neuropathology in the medicated
hypertension group than the nonhypertensive group, which may reflect a salutary effect of antihyper-
tensive medication against AD-associated neuropathology. Neurology® 2009;72:1720–1726

GLOSSARY
AD � Alzheimer disease; ANCOVA � analysis of covariance; ANOVA � analysis of variance; BB � �-blockers; BMI � body
mass index; CCB � calcium channel blockers; CDR � Clinical Dementia Rating scale; CERAD � Consortium to Establish
a Registry for Alzheimer’s Disease; DBP � diastolic blood pressure; EC � entorhinal cortex; HAAS � Honolulu Asia
Aging Study; Hipp � hippocampus; HTN � hypertension; IPL � inferior parietal lobule; JHH � Jewish Home and Hospi-
tal; MFG � midfrontal gyrus; MSSM � Mount Sinai School of Medicine; NFT � neurofibrillary tangle; NH � nursing
homes; NP � neuritic plaque; OC � occipital calcarine cortex; OFG � orbital frontal cortex; SBP � systolic blood
pressure; STG � superior temporal gyrus.

Hypertension has been associated with cognitive decline, dementia, vascular dementia, and Alzhei-
mer disease (AD) in some studies1-5 but not others.6-9 Elevated systolic blood pressure (SBP) or
diastolic blood pressure (DBP) levels, or both, have been reported decades before onset of AD
symptoms.4,10-12 Elevated midlife SBP was associated with lower brain weight and increased neuritic
plaque (NP) densities in neocortex and hippocampus (Hipp), and elevated DBP was associated with
increased NFT densities in Hipp.13 Additionally, elevated midlife SBP and DBP14 were correlated
with late-life hippocampal atrophy on MRI in untreated patients clinically diagnosed with AD.

Antihypertensive treatments have been associated with lower incidence of clinically diag-
nosed AD and better cognitive function15-17; similarly, treatment of hypertensive subjects was
associated with lower dementia risk.18-20 However, the specific classes of anti-HTN medication
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with salutary properties have been inconsis-
tent. The associations between HTN and
clinically diagnosed AD4 and hippocampal at-
rophy14 were less apparent in medicated than
nonmedicated subjects. In contrast, several
investigators failed to find treatment effects in
reducing late-life AD or dementia,21-24 which
may reflect methodologic factors including
variance in estimates of dementia preva-
lence,25 and imprecision of clinical diagnoses
in distinguishing among the various types of
dementia.25,26 Alternatively, overmedication
may induce hypotension, which has been cor-
related with cognitive deficits in persons 80
years and older.27,28 Interestingly, lower de-
mentia risk has been reported in elderly sub-
jects with persistent elevated BP, despite
antihypertensive treatments, compared to
normotensive subjects29 and to controlled
medicated hypertensive subjects.19

This postmortem study was designed to
determine the specific association of AD neu-
ropathology with midlife or late-life HTN,
and the effect of antihypertensive treatments.
The extent of neuropathology was evaluated
by Consortium to Establish a Registry for Alz-
heimer’s Disease (CERAD),30 NP and NFT
density ratings, and quantitative neocortical
NP counts. Persons with sole or comorbid ce-
rebrovascular disease were excluded to permit
direct study of the association of HTN and
treatment of HTN with the cardinal neuro-
pathologic lesions of AD.

METHODS Subjects. Postmortem brains were received over
a period of 20 years by the Mount Sinai School of Medicine

(MSSM) Department of Psychiatry Brain Bank. Demographic
characteristics from the 291 subjects are shown in table 1. Brains
were donated by the next of kin of deceased residents of the
Jewish Home and Hospital (JHH) in Manhattan and Bronx,
NY, and other New York City area nursing homes (NH) or
elder-living facilities participating in studies of aging and early
dementia. All assessments were approved by the institutional re-
view boards of the JHH and MSSM; consent for autopsy and
neurobiological studies of the brain was obtained from the legal
next of kin of all donors. Inclusion criteria were age at death at
least 60 years and either normal brain tissue or primary neuropa-
thology with only AD-associated lesions30 as described below.

Assessment of HTN. Extensive medical records, with a med-
ical history and physical examination at admission and medical
examinations monthly, were available on all subjects. HTN sta-
tus was based upon a diagnosis by the admitting or primary care
physician (a geriatrician or internist), or from documented treat-
ment with antihypertensive medications. When hypertension
was not specifically addressed in the medical record, the Ameri-
can Heart Association criterion for abnormal blood pressure
of �140/90 mm Hg31 was used, while recognizing that specific
values may be less clinically meaningful in the elderly.32 Informa-
tion on duration and treatment of HTN before NH admission
was not consistently available.

Antihypertensive medications. Hypertensive subjects were
further classified as medicated or not medicated according to
their recorded medication histories and supervised intake. The
sample was grouped into 77 (26.5%) HTN-med, 42 (14.4%)
HTN-nomed, and 172 (59.1%) no-HTN. Medications were
classified into pharmacologic categories.33 Only four categories
that included over 10% of the 77 HTN-med subjects were used
for analysis: ACE inhibitors including angiotensin receptor
blocking agents, �-blockers (BB), calcium channel blockers
(CCB), and thiazide diuretics. For each pair of categories of
HTN medications, at least six subjects took both.

Cognitive and functional assessment. The Clinical De-
mentia Rating scale (CDR) assesses cognitive and functional im-
pairments associated with dementia and provides specific
severity criteria for classifying subjects as no dementia (CDR �

0), questionable dementia (CDR � 0.5), or increasing levels of
severity of dementia from CDR � 1 to CDR � 5.34 A previously
described multistep approach was applied for the postmortem
assignment of CDR for all subjects, based on cognitive and func-

Table 1 Demographic and clinical comparisons by HTN status

Attribute HTN-med HTN-nomed No-HTN Total F (2, df), p or �2 (2), p

Age at death, y,
mean � SD (n)

85.36 � 9.06 (77) 85.52 � 10.93 (42) 82.05 � 10.71 (172) 83.43 � 10.43 (291) 3.74 (2, 288), 0.025

Education category,
mean � SD (n)

2.39 � 1.05 (41) 2.30 � 0.98 (20) 2.53 � 0.92 (38) 2.42 � 0.98 (99) 0.39 (2, 96), 0.681

Sex (female), % (n) 59.7 (46) 64.3 (27) 58.7 (101) 59.8 (174) 0.81 (2), 0.435

Race (white), % (n) 68.8 (53) 83.3 (35) 89.5 (154) 83.2 (242) 16.28 (2), �0.0005

CDR, mean � SD (n) 1.81 � 1.56 (77) 2.42 � 1.91 (42) 2.96 � 1.82 (172) 2.58 � 1.83 (291) 11.51 (2, 288), �0.0005

APOE �4, % (n) 39.7 (29) 33.3 (13) 42.3 (69) 40.4 (111) 1.08 (2), 0.584

BMI, mean � SD (n) 22.96 � 6.89 (64) 22.46 � 6.74 (33) 21.29 � 5.55 (85) 22.09 � 6.28 (182) 1.37 (2, 179), 0.257

One-way analysis of variance (F) or Pearson �2 for dichotomies compared three groups of subjects based on hypertension (HTN) and medication status
(HTN-med, HTN-nomed, and no-HTN). Demographic characteristics were age at death, education level, sex, and race. Clinical characteristics were Clinical
Dementia Rating scale (CDR), presence of an APOE �4 allele, and body mass index (BMI).
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tional status during the last 6 months of life.35,36 Research staff,
blind to both the hypotheses being tested and to neuropathology
findings, conducted structured CDR assessments of subjects
during life, reviewed detailed neuropsychological testing results
and medical records, and whenever possible, conducted in-depth
structured interviews with staff, family caregivers, or both, to
obtain information about antemortem functional and cognitive
status. The CDR average score for the 6-month perimortem pe-
riod was 2.58 � 1.83, reflecting generally moderate to severe
dementia.

Neuropathologic assessment. The neuropathologic assess-
ment procedures we used have been described in detail.35,36 Stan-
dardized representative blocks from superior and midfrontal
gyrus (MFG), orbital cortex, basal ganglia with basal forebrain,
amygdala, Hipp (rostral and caudal levels with adjacent parahip-
pocampal and inferior temporal cortex), superior temporal gyrus
(STG), parietal cortex (angular gyrus), calcarine cortex, hypo-
thalamus with mammillary bodies, thalamus, midbrain, pons,
medulla, cerebellar vermis, and lateral cerebellar hemisphere
were examined using hematoxylin and eosin, modified
Bielschowsky, modified thioflavin S, and anti-� amyloid and
anti-tau when necessary. Neuropathologists (e.g., D.P.P.) were
blinded to all clinical and psychometric data while evaluating
slides for presence and extent of relevant neuropathologic
lesions.

Every case was evaluated for the extent of neuropathologic
lesions using the CERAD neuropathologic battery30 to quantify
NPs and NFTs in seven previously defined regions (Hipp
[CA1], entorhinal cortex [EC], amygdala, MFG, STG, the infe-
rior parietal lobule [IPL], and the occipital calcarine cortex
[OC]) using the four-point CERAD scale (0 � none, 1 �

sparse, 3 � moderate, 5 � severe).35,36 Additionally, quantitative
data regarding NP densities were collected in five cortical regions
(MFG, orbital frontal cortex, STG, IPL, and OC) using previ-
ously published methods36 and mean plaque density per mm2

was calculated for each region.
The qualitative CERAD neuropathologic diagnoses were

also evaluated (table 2). The neuropathology-based inclusion/
exclusion criteria for the selected cases were similar to those
already described.37 They consisted of persons whose neuro-
pathologic examination revealed either no significant neuropa-
thology (CERAD30 neuropathology diagnosis of 1) or primary
neuropathology of AD (CERAD neuropathology diagnosis of 2
[definite AD], 3 [probable AD], or 4 [possible AD]), with no
significant secondary diagnoses (e.g., significant cerebrovascular
lesions [as defined by CERAD or Tomlinson et al.38] or Lewy
bodies with or without NPs and NFTs).

Statistical analyses. One-way analysis of variance (ANOVA),
or Pearson �2 for dichotomies, compared three groups of sub-

jects based on HTN and medication status (HTN-med, HTN-
nomed, and no-HTN) on demographic (age at death,
educational level, sex, and race) and clinical (CDR, presence of
an APOE �4 allele, and body mass index [BMI]) characteristics.

ANOVA compared HTN-med, HTN-nomed, and no-
HTN groups on 24 direct neuropathologic measures: regional
CERAD NP and NFT ratings from all seven brain regions, sums
of NP and NFT ratings from neocortex (MF, SMT, IP, and OV)
and all seven regions, and the five NP counts and their mean. To
describe the pattern of group differences, similar ANOVAs were
calculated for each pair of groups. The Holm39 procedure was
used to control for 24 multiple tests of significance of NP and
NFT densities, at the 0.05 experiment-wise significance level.
For these analyses, comparing the different diagnostic and
medication categories (HTN-med, HTN-nomed, and no-
HTN), only Holm-corrected significances of p � 0.05 are
reported unless otherwise indicated. Additionally, to provide
an overall measure of AD-associated neuropathology that was
not penalized for multiple comparisons, a quantitative neuro-
pathologic average for AD-associated lesions was calculated
from the standardized scores of the 19 distinct regional NP
and NFT density measurements.

Analyses of HTN medication categories and pairs of catego-
ries were limited to HTN-med subjects, excluding HTN-nomed
subjects. Analysis of covariance (ANCOVA) compared subjects
using or not using the HTN medication category, controlling for
use of the other HTN medication categories. For each pair of
HTN medication categories, a two-way ANCOVA assessed the
effects on neuropathology of the two categories, with the other
HTN medication categories as covariates. ANCOVA was also
used to evaluate the effect of controlling for age at death,
educational level, sex, race, presence of the APOE �4 allele, or
BMI when comparing the three groups on neuropathology
measures and the neuropathologic average. CDR was not
used as a covariate because the requirement of homogeneous
regression coefficients necessary for ANCOVA was often not
satisfied.

RESULTS Comparisons of the three groups on the
demographic and clinical characteristics used as co-
variates in secondary analyses are presented in table
1. The average age at death was 83.4 � 10.4 years;
174 (59.8%) were female. No-HTN subjects were
slightly younger at death than those in the other two
groups (p � 0.025; F � 3.74; df � 2,288). The three
groups differed on race (p � 0.0005; �2 � 16.28;
df � 2); white subjects included fewer HTN-med
and more no-HTN subjects than all others. HTN-
med subjects had the lowest level of dementia (lowest
CDR) and no-HTN subjects had the highest (p �

0.0005; F � 11.51; df � 2,288). Correspondingly,
HTN-med subjects had the highest proportions of
CERAD normal, and lowest of CERAD definite AD
diagnoses, whereas no-HTN subjects had fewest
CERAD normal and most CERAD definite AD
(p � 0.002; �2 � 20.56; df � 6; see table 2). The
groups did not differ on educational level, sex,
presence of the APOE �4 allele, or BMI.

Comparisons of the three groups on the direct
neuropathology density measures and the neuro-

Table 2 CERAD neuropathologic comparisons by HTN status

Diagnosis HTN-med, % (n) HTN-nomed, % (n) No-HTN, % (n) Total, % (n)

Normal (1) 37.7 (29) 31.0 (13) 22.7 (39) 27.8 (81)

Definite AD (2) 40.3 (31) 54.8 (23) 68.0 (117) 58.8 (171)

Probable AD (3) 7.8 (6) 9.5 (4) 4.7 (8) 6.2 (18)

Possible AD (4) 14.3 (11) 4.8 (2) 4.7 (8) 7.2 (21)

Pearson �2 � 20.56 (df � 6) compared three groups of subjects based on HTN and medica-
tion status (HTN-med, HTN-nomed, and no-HTN). p � 0.002.
AD � Alzheimer disease; CERAD � Consortium to Establish a Registry for Alzheimer’s Dis-
ease; HTN � hypertension.
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pathologic average are presented in the figure. HTN-
med subjects had the least and no-HTN subjects had
the most NP and NFT neuropathology (p � 0.009
with 20 having p � 0.0005; F � 4.83 to 17.09; df �
2,269 to 2,287), except for NFTs in Hipp and EC,
where group differences were not significant. The
neuropathologic average for AD-associated lesions
also differed (p � 0.0005; F � 13.56; df � 2,259).
Controlling for age at death, educational level, sex,
race, presence of the APOE �4 allele, or BMI by
ANCOVA yielded comparable effect sizes, for analy-
ses of the direct regional neuropathology measures
and the neuropathologic average among the three
groups.

The significance of brain regional differences
among the three groups reflected differences between
pairs of groups. There was significantly less neuropa-
thology in the HTN-med than the no-HTN group
except NFT in Hipp (p � 0.011 with 21 compari-
sons having p � 0.0005; F � 6.56 to 33.89; df �
1,229 to 1,246). The neuropathologic average also
differed (p � 0.0005; F � 27.56; df � 1,221). When

comparing HTN-med and HTN-nomed groups,
lower neuropathology was noted in NFT ratings in
MF and NP counts in IPL and the mean (p � 0.002
to 0.001; F � 10.26 to 11.69; df � 1,116 to 1,117).
In contrast, there were no significant differences be-
tween the HTN-nomed and no-HTN groups. Addi-
tionally, 16 of the remaining differences between the
HTN-med and HTN-nomed groups had p � 0.05
without correction for multiple testing, but no differ-
ences between HTN-nomed and no-HTN groups
achieved p � 0.05.

None of the comparisons involving the effects of an-
tihypertensive medication categories or pairs of catego-
ries on NP or NFT neuropathology achieved statistical
significance after correcting for multiple comparisons.
Nonetheless, in all evaluations of medication categories
with p � 0.05, medication users of BB or CCB had less
neuropathology than nonusers (p � 0.045 to 0.021;
F � 4.13 to 5.52; df � 1,87 to 1,88).

DISCUSSION The results of this study showed con-
sistently and robustly less AD-associated neuropa-

Figure Means and standard errors of means for three groups based on hypertension (HTN) and medication status

*p � 0.05 for analysis of variance comparing the three groups after Holm correction for multiple tests of significance. (A) Alzheimer disease (AD) neuritic
plaque (NP) density scores. Left axis: Consortium to Establish a Registry for Alzheimer’s Disease (CERAD) rating scores reflecting NP density (with and
without cores) for specific brain regions: hippocampus (Hipp), amygdala (Amyg), entorhinal cortex (EC), mid frontal cortex (MF), superior middle temporal
cortex (SMT), inferior parietal cortex (IP), and occipital primary visual cortex (OC). Right axis: Sum of CERAD rating scores: NP1 sums MF, SMT, IP, and OC;
NP2 sums Hipp, Amyg, EC, MF, SMT, IP, and OC. (B) AD neurofibrillary density scores. Left axis: CERAD rating scores reflecting neurofibrillary tangle
density in various brain regions (Hipp, Amyg, EC, MF, SMT, IP, and OC). All except NFT in Hipp EC and OV were significant (p � 0.021 to p � 0.0005). Right
axis: Sum of CERAD rating scores: NFT1 sums MF, SMT, IP, and OC; NFT2 sums Hipp, Amyg, EC, MF, SMT, IP, and OC. (C) Mean plaque density per mm2:
total NP counts (with and without cores) in CERAD-defined neocortical brain regions: middle frontal gyrus (MFG), orbital frontal cortex (OFG), SMT, inferior
parietal lobule (IPL), OC, and their mean. (D) Neuropathologic average of standardized NP and NFT density measurements. HTN-med vs no-HTN, p �

0.0005.
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thology in hypertensive persons who had been
treated pharmacologically for HTN relative to nor-
motensive subjects. The only exception was no effect
of HTN or medication on NFT density in the hip-
pocampus. Since hippocampal involvement has been
implicated in the course of AD and in normal aging,
the relatively late-life postmortem assessments per-
formed in this study may not have been sensitive to
HTN and HTN medication effects in this region.35

The present results identified differences between
HTN-med and HTN-nomed groups but not be-
tween HTN-nomed and no-HTN groups. Thus dif-
ferences observed in the severity of AD-associated
pathology are more likely to be attributable to HTN
medication than to HTN per se. This is consistent
with clinical findings of lower dementia risk in sub-
jects with persistent elevated BP, despite antihyper-
tensive treatments.19,29 Furthermore, these results,
consistent with the Honolulu Asia Aging Study
(HAAS) and Rotterdam findings,13,14 provide a neu-
ropathologic basis to support the clinical18,20 and
population studies4,15-17,19 that found significant re-
ductions in dementia and AD risk in persons treated
with antihypertensive medications. Antiamyloido-
genic and neuroprotective effects of the antihyper-
tensive drug valsartan were reported in the Tg2576
AD mouse model, even at a dose corresponding to
half the lowest recommended dose for HTN treat-
ment in humans,33 providing evidence that at least
some antihypertensive medications can directly affect
biologic processes involved in AD. Together with
these results, this study suggests that antihypertensive
medications may have a salutary effect against AD-
associated neuropathology.

The findings that HTN-nomed subjects had
comparable neuropathology to no-HTN subjects
differ in part from the HAAS,13 where nonmedicated
subjects with normal midlife DBP had less AD neu-
ropathology than nonmedicated subjects who had
borderline or high midlife DBP. Many clinical com-
parisons of hypertensive subjects to nonmedicated
normotensive subjects—both medicated and non-
medicated—showed either no effects of HTN or del-
eterious effects consistent with HAAS. Discrepant
results among these studies may be attributed not
only to diagnostic criteria differences for HTN and
dementia, but also to age-related differences: defin-
ing midlife and late life, at study entry, and for hy-
pertension diagnosis. The present findings of
uniformly less neuropathology in untreated hyper-
tensive subjects than normotensive subjects, al-
though not significant, are consistent with a clinical
report of better cognitive performance in untreated
hypertensive subjects compared with normotensive
subjects in a very old population.29 Furthermore, the

pattern that emerges from a review of the longitudi-
nal and cross-sectional investigations of HTN and
cognitive functioning is that, although elevated
midlife hypertension is associated with cognitive de-
cline in late life, mild hypertension after 70 years of
age may be protective against AD-associated neuro-
pathologic lesions.40 Further studies are necessary to
investigate how the possibly nonlinear relationship of
BP and cognition decline varies with age.

The differences between the current findings and
the HAAS neuropathologic results may be attribut-
able to the operationalization of hypertension as
midlife DBP, compared with a late-life or prior diag-
nosis of hypertension in the present study. Addition-
ally, there were major demographic differences
between the two studies: HAAS subjects were
community-based, all male, and all of Japanese de-
scent, in contrast to our NH sample, of which the
majority had dementia, were women, and were Cau-
casians. Finally, the no-HTN group was more likely
than the HTN-nomed group to include subjects
with hypotension, which has been correlated with
cognitive deficits in persons 80 years and older.27,28

A potential confound in the present study is that
hypertension in the HTN-med group was presum-
ably more severe than in the HTN-nomed group.
This possibility suggests the need for caution in at-
tributing the current findings to the beneficial effects
of HTN medications alone. Intuitive interpretations
and results from the population studies cited above
would suggest that the more severely ill subjects
should have had more neuropathology. Therefore,
this cannot explain the significantly lower levels of
AD-associated neuropathology observed in the
HTN-med group of this study.

In the present study, the three groups differed sig-
nificantly in dementia severity (CDR), consistent
with the very strong correlations between neuropa-
thology and CDR. A medication effect on neuropa-
thology is consistent with differences in cognitive
performance observed in some clinical studies of
HTN medication effects.18,20 The groups also dif-
fered significantly in age at death, albeit minimally
with mean differences less than 3.5 years, but
ANCOVA adjusting for the effect of age at death did
not change the results. Similarly, ANCOVAs of the
three groups, controlling for educational level, sex,
race, presence of an APOE �4 allele, or BMI, showed
comparable results, suggesting that the conclusion of
observed group differences was not appreciably influ-
enced by these characteristics.

The analyses of antihypertensive medication cate-
gories and pairs of categories, limited to HTN-med
subjects, had reduced power due to the relatively
small sample. Thus findings with p � 0.05 that did
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not reach significance after correction for multiple
tests should be interpreted with caution. However,
all drug category results with p � 0.05 indicated that
treated subjects had less neuropathology than un-
treated subjects. The exploratory nature of these
comparisons warrants caution, but they provide im-
petus for future prospective investigations of the
effects of different classes of potentially beneficial
anti-HTN medications as well as interactions among
them.

The apparent effects of HTN medication must be
interpreted with caution due to the cross-sectional de-
sign of this and all postmortem observational studies.
This study was further limited by the lack of reliable
information on the etiology, extent, and severity of pre-
study enrollment hypertension, length and effectiveness
of preenrollment therapy, changing criteria for the diag-
nosis and treatment of HTN over time, medications
used before late-life enrollment in our longitudinal
study and consequent potential misclassification of sub-
jects. Thus, although the current study suggests that
treatment of HTN may beneficially influence the hall-
mark neuropathologic lesions of AD and AD-associated
dementia, firm conclusions must await confirmatory
and prospective studies.

In contrast to the limitations of prestudy HTN
history outlined above, a strength of this study was
that its observations (averaging approximately 3.5
years) regarding HTN status and HTN medications
were based on close supervision and well-maintained
medical records. Misclassification among the three
groups was therefore unlikely, given the comprehen-
sive, supervised medical care and detailed records in
the nursing home/hospital setting, as opposed to self-
report and often self-medicating practices among
community dwellers. Even if some hypertensive sub-
jects were medicated before entering this study but
not during it (perhaps due to therapeutic prejudice
by physicians reticent to treat a chronic condition in
patients with advanced cognitive loss), misclassifica-
tion of HTN-med subjects as HTN-nomed would
only reduce the strength but not change the direction
of the observed effects. Similarly, if subjects were di-
agnosed with hypertension before entering this study
and not medicated, but not diagnosed as hyperten-
sive during the study, misclassification of HTN-
nomed subjects as no-HTN would tend to reduce
the magnitude of any differences between these two
groups. Additionally, both types of misclassification
would reduce the differences between the HTN-med
and no-HTN groups. Therefore, the highly signifi-
cant findings demonstrating consistently robust dif-
ferences of lower AD neuropathology in HTN-med
than no-HTN subjects can be viewed with relatively
high confidence. The relatively large sample sizes

used in this study and the use of quantitative counts
as well as qualitative CERAD ratings provide addi-
tional confidence in the results.
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