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Background: Previous studies have reported a higher preva-
lence of dementia in persons with low blood pressure.

Objective: To examine whether low blood pressure is
prospectively associated with the occurrence of Alzhei-
mer disease and dementia in elderly people.

Subjects and Methods: A community-based, dementia-
free cohort (n=1270) aged 75 to 101 years was longitu-
dinally examined twice within 6 years to detect incident
dementia using the Diagnostic and Statistical Manual of
Mental Disorders, Revised Third Edition criteria. Cox pro-
portional hazards models were used to analyze blood pres-
sure in association with dementia after adjustment for
several potential confounders.

Resulis: During the 6-year period, 339 subjects were di-
agnosed with dementia, including 256 persons with Alz-
heimer disease. Subjects with very high systolic pres-
sure (>180 vs 141-180 mm Hg) had an adjusted relative

risk of 1.5 (95% confidence interval [CI], 1.0-2.3; P=.07)
for Alzheimer disease, and 1.6 (95% CI, 1.1-2.2) for de-
mentia. Low systolic pressure (=140 mm Hg) was not
related to incident dementia. In contrast, high diastolic
pressure (>90 mm Hg) was not associated with demen-
tia incidence, whereas extremely low diastolic pressure
(=65 vs 66-90 mm Hg) produced an adjusted relative
risk of 1.7 (95% CI, 1.1-2.4) for Alzheimer disease and
1.5(95% CI, 1.0-2.1; P=.03) for dementia. The latter as-
sociation was pronounced particularly in persons who
used antihypertensive drugs.

Conclusions: Both low diastolic and high systolic pres-
sure are associated with an increased risk of Alzheimer
disease and dementia in this elderly population. The ath-
erosclerotic process may explain the observed associa-
tions. In addition, low diastolic pressure may increase de-
mentia risk by affecting cerebral perfusion.
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EVERAL LONGITUDINAL stud-
ies have shown that hyper-
tension or elevated blood
pressure, occurring in either
middle age or late-life, in-

veloping Alzheimer disease and demen-
tia in late life, particularly among those
who were never treated with antihyper-
tensive medication.’ The pooled data from
2 studies in Europe have also shown an
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creases the risk of Alzheimer disease or
other types of dementia.'” Conversely, an
increased prevalence of Alzheimer dis-
ease and dementia has been reported in
persons with low blood pressure.®” Two
possible hypotheses may explain the ob-
served cross-sectional association: (1) Low
blood pressure is a consequence of de-
mentia, as the dementia process itself may
lower blood pressure;*® and (2) low blood
pressure increases the risk of Alzheimer
disease and dementia. Few population-
based prospective studies have specifi-
cally explored the latter topic so far. In a
cohort of Japanese American men, low
blood pressure (especially low diastolic
pressure) during middle age, as well as el-
evated blood pressure, has been found to
be associated with an increased risk for de-

inverse relationship between level of blood
pressure and incidence of dementia, es-
pecially in persons who used antihyper-
tensive drugs.® A recent community study
from East Boston found no evidence for
the association between high blood pres-
sure and increased risk of Alzheimer dis-
ease. In contrast, blood pressure level mea-
sured 4 years prior to dementia diagnosis
was inversely associated with the risk of
subsequent Alzheimer disease in this popu-
lation.” These studies indicate that low
blood pressure may predispose the risk of
Alzheimer disease and dementia.

In a 3-year follow-up study per-
formed on a random sample from the Kung-
sholmen population in Stockholm, Swe-
den, we found that the association between
low systolic pressure (=140 mm Hg) and
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increased incidence of dementia was very dependent on ini-
tial cognitive functioning,'® which supports the hypoth-
esis that low blood pressure may be an early correlate of
the dementia process. The present study aims to further
explore whether low blood pressure is prospectively asso-
ciated with occurrence of Alzheimer disease and demen-
tia by using the 6-year follow-up data from the entire co-
hort of the Kungsholmen Project.

— T

STUDY POPULATION

The Kungsholmen Project is a community-based, longitudinal
study on aging and dementia. All phases of the project received
approval from the Ethics Committee of Karolinska Institutet. The
baseline data collection, the inception of the dementia-free co-
hort, and the follow-up examinations concerning the project have
been described in detail elsewhere.'"'> In brief, the initial popu-
lation of this project included all registered inhabitants who were
living in the Kungsholmen district of Stockholm and who were
75 years and older in October 1987. Of all 1810 participants at
the baseline survey (1987-1989), 1440 subjects with available blood
pressure readings were diagnosed as being free of dementia through
a 2-phase design procedure. Of these subjects, 170 either re-
fused to participate in the first follow-up examination or had moved
out of Stockholm before the examination (1991-1993). There-
fore, the study population for the current analysis consisted of
1270 dementia-free subjects at baseline. During the first fol-
low-up period, 303 subjects died. Among those who underwent
an extensive clinical examination at first follow-up (n=967), 772
individuals remained free of dementia, and these subjects were
followed up for 3 years further. Of these persons, 170 died dur-
ing the second follow-up period, and 43 persons refused to par-
ticipate in the second follow-up examination (1994-1996).

BASELINE DATA COLLECTION

Arterial blood pressure (ie, systolic Korotkoff phase I and di-
astolic phase V) was measured on the right arm by trained nurses
using a standardized random-zero mercury sphygmomanom-
eter, with the subject in a sitting position after at least a 5-minute
rest.® If the first reading was abnormal (ie, systolic pressure =160
mm Hg or diastolic pressure =95 mm Hg), 2 additional read-
ings were then taken. The mean of the second and third read-
ings was used for analysis. Pulse pressure was calculated as the
difference between systolic pressure and diastolic pressure.
Data on age, sex, education, and cognitive functioning (as-
sessed with the Mini-Mental State Examination [MMSE] ") were
collected at baseline interview according to standardized pro-
tocols.'* Educational level was measured by the maximum
years of formal schooling and was categorized as less than 8
years (elementary or vocational training) or 8 years or more
(high school or university)."* Information on vascular disor-
ders at baseline was derived from the computerized Stock-
holm Inpatient Register system that encompassed all hospitals
in the Stockholm area since 1969. Vascular diseases were di-
agnosed based on the International Classification of Diseases,
Eighth Revision (ICD-8), including heart disease (ICD-8 codes
410-414,427, and 428), cerebrovascular disease (ICD-8 codes
430-438), and diabetes mellitus (ICD-8 code 250). Informa-
tion on medical drug use (both prescription and nonprescrip-
tion) in the 2 weeks prior to the baseline interview was col-
lected, and the drug containers and prescriptions were inspected
to verify this information. Drug use was coded and classified
according to the Anatomical Therapeutic Chemical (ATC) clas-
sification system."” Antihypertensive drugs were defined as all

medicines potentially used for lowering blood pressure (ie, ATC
codes C02, C03, and C07).

DIAGNOSIS OF INCIDENT DEMENTIA
AND ALZHEIMER DISEASE

Cases of incident dementia involved all individuals who de-
veloped dementia during the 2 follow-up periods. At each fol-
low-up examination, all participants underwent an extensive
evaluation following a standardized protocol, including a struc-
tured interview by trained nurses, a comprehensive clinical ex-
amination by physicians, and psychological assessments.'*'®

The diagnosis of incident dementia was made according to
the Diagnostic and Statistical Manual of Mental Disorders, Revised
Third Edition (DSM-III-R) criteria.'” A 3-step diagnostic proce-
dure was used at both follow-up examinations (ie, 2 examining
physicians independently made the preliminary diagnoses, and
a third opinion was requested in case of disagreement).'>'® The
subjects who completely fulfilled the DSM-III-R criteria were di-
agnosed as having “clinically definite dementia,” in contrast with
a category of “questionable dementia,” which was used when there
was evident memory impairment but dysfunction of a second cog-
nitive ability was questionable. The diagnosis of Alzheimer dis-
ease requires gradual onset, progressive deterioration, and lack
of any other specific causes of dementia. Our criteria for Alzhei-
mer disease were similar to those from the National Institute of
Neurological and Communicative Disorders and Stroke—
Alzheimer Disease and Related Disorders Association'® for prob-
able Alzheimer disease.

For those who had died before each follow-up examina-
tion, information about health status during the follow-up
period was obtained from the Stockholm Inpatient Register
system, and individual hospital records, as well as death cer-
tificates, were collected. The diagnosis of dementia or Alzhei-
mer disease was made by reviewing the medical records and
death certificates.

STATISTICAL ANALYSIS

The incidence rates were calculated as the number of events
(Alzheimer disease or dementia) divided by the follow-up time
(person-years at risk)."> We considered the different types of
dementia as competing causes of dementia, which meant that
a subject who developed any type of dementia was no longer
at risk of developing other types of dementia. Cox propor-
tional hazards models were used to estimate the relative risk
of developing Alzheimer disease or dementia in relation to base-
line blood pressure. Blood pressure levels were first grouped
into 5 categories following the criteria used in a previous study,®
with a minor modification (ie, instead of >95 mm Hg, a cut-
off of >90 mm Hg was used due to limited numbers in the origi-
nal category). Preliminary analysis showed that some adjacent
groups had a similar incidence of dementia; for instance, sub-
jects with systolic pressure between 141 and 160 mm Hg, and
those with 161 to 180 mm Hg had a dementia incidence of 58.4
and 55.3 per 1000 person-years, respectively. These groups were
then merged, leading to a final model with 3 categories of blood
pressure (ie, systolic pressure: =140, 141-180 [reference], and
>180 mm Hg; diastolic pressure: =65, 66-90 [reference], and
>90 mm Hg). Age, sex, education, vascular disease, baseline
MMSE score, antihypertensive drug use, and systolic pressure
or diastolic pressure were included as covariates in all mul-
tiple regression models. As further adjustment for squared age
and pulse pressure (as an indicator variable with 3 categories
of <70, 70-84, >84 mm Hg based on the tertiles) did not sub-
stantially affect the estimate of the association between blood pres-
sure and risk of dementia, we only reported the results deter-
mined without controlling for squared age, and pulse pressure.
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Table 1. Baseline Characteristics of the Initial 1270 Dementia-Free Cohort in the Kungsholmen Project
According to Dementia Status Diagnosed During 6 Years of Follow-up

Demented Subjects Nondemented Subjects
Baseline Characteristic (n = 339) (n =931) P Value
Mean (SD) age, y 82.5 (4.6) 81.1(5.1) .02
Female, No. (%) 277 (81.7) 677 (72.7) .001
Education =8 years, No. (%) 108 (31.9) 409 (43.9) <.001
Vascular disease, No. (%)* 81 (23.9) 192 (20.6) 21
Antihypertensive drug use, No. (%) 135 (39.8) 432 (46.4) .04
Mean (SD) MMSE scoret 25.7 (3.2) 27.0 (2.4) <.001
Mean (SD) systolic pressure, mm Hg 156.3 (23.0) 155.2 (21.1) 15
Mean (SD) diastolic pressure, mm Hg 80.6 (10.9) 81.2 (10.7) .59
Mean (SD) pulse pressure, mm Hg 75.7 (19.5) 74.0 (17.9) 15

Abbreviation: MMSE, Mini-Mental State Examination.

*At least one of the following was present: heart disease, cerebrovascular disease, and diabetes mellitus.

TMMSE score ranged from 0 (worst) to 30 (best).

Table 2. Incidence Rates, Relative Risks, and 95% Confidence Intervals (CIs) of Alzheimer Disease
and All Types of Dementia by Baseline Blood Pressure Levels*
Alzheimer Disease All Types of Dementia
Blood Pressure, No. of I | I |
mm Hg All Subjects No. of Subjects IR RR (95% Cl) No. of Subjects IR RR (95% CI)
Systolic pressure
=140 393 83 52.3 1.0 (0.8-1.3) 108 65.4 1.0 (0.8-1.3)
141-180 767 145 44.9 1.0 (Reference) 192 57.0 1.0 (Reference)
>180 110 28 65.7 1.5 (1.0-2.3)F 39 87.3 1.6 (1.1-2.2)
Diastolic pressure
=65 132 34 73.9 1.7 (1.1-2.4) 40 83.4 1.5 (1.0-2.1)f
66-90 958 191 47.8 1.0 (Reference) 255 61.1 1.0 (Reference)
>90 180 31 39.6 0.8 (0.5-1.2) 44 54.3 0.9 (0.6-1.2)

Abbreviations: IR, incidence rate; RR, relative risk.

*Both RR and 95% CI were estimated after adjustment for age (in years), sex, education (<8 vs =8 years), vascular disease (yes vs no), use of
antihypertensive drugs (yes vs no), baseline Mini-Mental State Examination score (continuous variable), and if applicable, diastolic or systolic pressure.

tP=.07.
tP=.03.

In addition, the results of the preliminary analysis indicated that
“questionable dementia” and “clinically definite dementia” were
related to blood pressure in a very similar way (ie, similar results
were obtained when the category of “questionable dementia” was
excluded from the analysis). Thus, in this study, both groups were
considered to have dementia. All types of dementia and Alzhei-
mer disease were used as separate outcomes in all Cox regres-
sion analyses.

— T

Across a total of 5465 person-years (median, 5 years) of
follow-up, 339 subjects were diagnosed with dementia,
including 256 individuals with Alzheimer disease. Sub-
jects who developed dementia during the follow-up pe-
riod were older, more likely to be female, less educated,
and with lower MMSE scores, and there were fewer per-
sons with antihypertensive therapy at baseline than those
who remained nondemented. However, the 2 groups did
not differ significantly in terms of the frequency of vas-
cular disease and means of systolic pressure, diastolic pres-
sure, and pulse pressure (Table 1).

Table 2 presents the crude incidence rates and the
adjusted relative risks of Alzheimer disease and all demen-
tias by baseline blood pressure levels. For systolic pres-

sure, very high systolic pressure (>180 vs 141-180 mm Hg)
was significantly related to an increased incidence of de-
mentia, while the relative risk for Alzheimer disease was
marginally statistically significant. Subjects with low sys-
tolic pressure (=140 vs 141-180 mm Hg) had the age-, sex-,
and education-adjusted relative risks of 1.3 (95% confi-
dence interval [CI],1.0-1.7; P=.09) for Alzheimer disease
and 1.2 (95% CI, 1.0-1.6; P=.09) for dementia. However,
these relative risks considerably decreased after further ad-
justment for other potential confounders, especially base-
line MMSE score and diastolic pressure (Table 2). High di-
astolic pressure (>90 vs 66-90 mm Hg) was not related to
the risk of Alzheimer disease and dementia, but extremely
low diastolic pressure (=65 vs 66-90 mm Hg) was signifi-
cantly associated with an increased incidence of Alzhei-
mer disease and dementia, even when several potential con-
founders were taken into account (Table 2). These analyses
were repeated using less extreme cut-offs for blood pres-
sure, which produced results similar to those presented in
Table 2. Compared with less than 130 mm Hg, for in-
stance, systolic pressure between 130 and 159 mm Hg, and
160 mm Hg or greater was related to adjusted relative risks
0f1.4 (95% CI, 0.9-2.2) and 1.4 (95% CI, 0.9-2.4) for Alz-
heimer disease, and 1.3 (95% CI, 0.9-2.0) and 1.3 (95%

(REPRINTED) ARCH NEUROL/VOL 60, FEB 2003

225

WWW.ARCHNEUROL.COM

Downloaded from www.archneurol.com on November 23, 2009
©2003 American Medical Association. All rights reserved.


http://www.archneurol.com

Table 3. Relative Risks and 95% Confidence Intervals (Cls) of Alzheimer Disease and All Types
of Dementia Associated With Baseline Blood Pressure Levels by Antihypertensive Drug Use*

No Use of Antihypertensive Drugs

Use of Antihypertensive Drugs

Alzheimer Disease All Dementias Alzheimer Disease All Dementias
Blood Pressure,  No. of I No. of L No. of No. of I No. of L No. of I
mm Hg Subjects Subjects RR (95% Cl) Subjects RR (95% Cl) Subjects Subjects RR (95% Cl) Subjects RR (95% Cl)

Systolic pressure

=140 230 52 1.0(0.7-1.4) 66  1.0(0.8-1.4) 163 31 1.0 (0.7-1.6) 42 1.0 (0.7-1.5)

141-180 415 92 1.0 (Reference) 116 1.0 (Reference) 352 58 1.0 (Reference) 76 1.0 (Reference)

>180 58 19  1.6(0.9-2.6) 22 1.5(0.9-2.4) 52 9 1.4 (0.7-2.9) 17 1.7 (1.0-2.9)
Diastolic pressure

=65 69 17 1.3(0.8-2.2) 20 1.2(0.8-2.0) 63 17 2.5(1.4-4.3) 20 1.9(1.1-3.1)

66-90 534 122 1.0 (Reference) 154 1.0 (Reference) 424 69 1.0 (Reference) 101 1.0 (Reference)

>90 100 24 1.0 (0.6-1.6) 30 1.0(0.7-1.6) 80 7 0.5(0.2-1.1) 14 0.6 (0.4-1.1)

Abbreviation: RR, relative risk.

*Both RR and 95% Cl were estimated after adjustment for age, sex, education, vascular disease, baseline Mini-Mental State Examination score, and

if applicable, diastolic or systolic pressure.
tP=.06.

CI, 0.9-2.0) for dementia, respectively. The correspond-
ing figures related to diastolic pressure less than 70 and 90
mm Hg or greater (in comparison with 70-89 mm Hg) were
1.8 (95% CI, 1.2-2.6) and 0.9 (95% CI, 0.7-1.2) for Alz-
heimer disease, and 1.5 (95% CI, 1.1-2.2) and 1.0 (95%
CI, 0.7-1.3) for dementia.

Antihypertensive treatment at baseline was signifi-
cantly related to a reduced incidence of Alzheimer dis-
ease (relative risk=0.7; 95% CI, 0.5-0.9) and dementia
(relative risk=0.8; 95% CI, 0.6-1.0; P=.03). We further
examined the relationship between blood pressure level
and dementia incidence by stratification of baseline an-
tihypertensive treatment (Table 3). The use of antihy-
pertensive drugs did not greatly modify the association
between systolic pressure and risk of dementia. How-
ever, the increased incidence of Alzheimer disease and
dementia related to low diastolic pressure was statisti-
cally significant only among persons who used antihy-
pertensive drugs (Table 3).

Additional analyses were performed to further evalu-
ate the potential influence of baseline cognitive func-
tioning on the association between blood pressure and
dementia. First, as some very mild dementia cases might
have been missed at baseline and been included in the
initial dementia-free cohort, we repeated the analyses us-
ing only the incident cases diagnosed at the second fol-
low-up examination (n=729, 121 dementia cases, 94 Alz-
heimer disease cases). Subjects with high systolic pressure
(>180 vs 141-180 mm Hg) had adjusted relative risks
of 1.7 (95% CI, 0.9-3.4) for Alzheimer disease and 1.4
(95% CI, 0.7-2.6) for dementia. The corresponding rela-
tive risks related to low diastolic pressure (=65 vs 66-90
mm Hg) were 1.5 (95% CI, 0.8-2.9) for Alzheimer dis-
ease and 1.4 (95% CI, 0.8-2.5) for dementia. These re-
sults were quite close to those from the entire popula-
tion (Table 2), although they were not statistically
significant, probably due to the limited statistical power.
Further, all analyses were repeated in the subgroup of
persons with a baseline MMSE score of 24 or higher
(n=1183, 293 dementia cases, 219 Alzheimer disease
cases), which also yielded results similar to the entire

population (data not shown). All these additional analy-
ses were adjusted for major potential confounders, in-
cluding baseline MMSE score.

B COVMENT

In this elderly Swedish population, aged 75 years and
older, we found that not only high systolic pressure, but
also low diastolic pressure, was associated with an in-
creased incidence of Alzheimer disease and dementia. The
risk effect of low diastolic pressure on dementia was pro-
nounced particularly among antihypertensive drug us-
ers. These results could be confirmed even when blood
pressure was measured at least 6 years before diagnosis.

Numerous population-based studies have exam-
ined the longitudinal relationship between blood pres-
sure and risk of dementia.'>%'° Although the findings from
these studies have been inconsistent, an association be-
tween elevated blood pressure and increased incidence
of Alzheimer disease or other dementias is reported in
most previous studies, % suggesting that high blood pres-
sure (especially high systolic pressure) may be a risk fac-
tor for Alzheimer disease and dementia. These findings
from observational studies are supported by a random-
ized placebo-controlled clinical trial (Syst-Eur'®), which
showed that active treatment of isolated systolic hyper-
tension in elderly persons decreased the dementia inci-
dence by 50% throughout 2 years. Our population-
based study provides further evidence for the association
between high systolic pressure and elevated dementia in-
cidence. In addition, we could confirm our previous re-
port of a protective effect of antihypertensive therapy
against Alzheimer disease and dementia in the general
elderly population.”® However, we found that antihyper-
tensive medication could not substantially modify the in-
creased dementia risk in subjects with high systolic pres-
sure. This suggests that very elderly people with
hypertension (especially systolic hypertension) whose
high blood pressure is treated, but not well controlled,
remain at an increased risk for developing dementing dis-
orders. The etiological role of hypertension in vascular
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dementia has been well documented. Elevated blood pres-
sure may be also connected with Alzheimer disease in
different ways. First, the neuropathological studies have
linked elevated blood pressure to the density of neuritic
plaques and neurofibrillary tangles,*"** which are the his-
topathological hallmarks of Alzheimer disease. Second,
long-standing hypertension may be linked to Alzheimer
disease by contributing to atherosclerosis,” white mat-
ter lesions,?* blood-brain barrier disturbance,? and brain
atrophy.” Third, cerebrovascular disease secondary to hy-
pertension may accelerate the clinical expression of Alz-
heimer disease in the presence of coexisting Alzheimer
pathological changes in the brain.?"?®

An association between low blood pressure and high
risk of subsequent Alzheimer disease or other demen-
tias has been previously suggested.>®'° Our follow-up data
further indicate that low, rather than high, diastolic pres-
sure is prospectively associated with an increased inci-
dence of Alzheimer disease and dementia. These find-
ings are in good line with the East Boston study,’ in which
low, but not high, diastolic pressure (<70 mm Hg) tended
to increase the risk of subsequent Alzheimer disease. Fur-
thermore, we found that the association between low di-
astolic pressure and increased risk of Alzheimer disease
and dementia was evident particularly among the users
of antihypertensive drugs. Different mechanisms may un-
derlie this association. First, evidence has shown that ce-
rebral hypoperfusion seems to precede the neurodegen-
erative pathological changes®; therefore, it is likely that
in advanced ages, a reduction in cerebral blood flow as-
sociated with hypotension, particularly when treated with
antihypertensive drugs, may play a critical role in the
pathogenesis of Alzheimer disease and dementia.**! An
alternative explanation relies on the fact that low dias-
tolic pressure, as well as high systolic pressure, is an in-
dicator of increased large arterial stiffness and wide-
spread atherosclerosis in elderly people.’** These
pathological changes have already been linked to demen-
tia and Alzheimer disease.”> As expected, heart dis-
ease, cerebrovascular disease, and diabetes mellitus were
more common among antihypertensive drug users than
nonusers in this population (32.1% vs 12.9%, P<<.001).
It is therefore biologically plausible that the association
between low diastolic pressure and increased risk of Alz-
heimer disease and dementia may be stronger in indi-
viduals affected by these vascular disorders.

The finding of low diastolic pressure in association
with Alzheimer disease and dementia in elderly people may
have relevant implications for clinical practice and de-
mentia prevention. First, diastolic pressure needs to be
closely monitored when high systolic pressure is targeted
with clinical treatment. The protective effect of appropri-
ate antihypertensive treatment on cardiovascular disease
and stroke has been well established.* In terms of demen-
tia prevention, however, our findings may call into ques-
tion the presumption that for antihypertensive treatment
in the very elderly, “the lower the better.” Second, as low
diastolic pressure may predispose a subpopulation to Alz-
heimer disease and dementia, low diastolic pressure can
be used to identify high-risk individuals.

Several potential limitations of this study deserve men-
tioning. First, the defined population of the current study

consisted of subjects with a minimum age of 75 years at
entry. The pathophysiological implications of blood pres-
sure levels are largely age-dependent.**” Our findings may
therefore not totally apply to younger age groups. Second,
the diagnosis of Alzheimer disease and dementia was made
on a clinical basis, as the use of imaging techniques was
unfeasible in a large-scale population study started in the
1980s. However, the cerebral vascular lesions detected with
neuroimaging are difficult to determine as causes of de-
mentia since the coexistence of Alzheimer disease or de-
mentia and vascular changes in the brain are quite com-
mon in the very elderly.?”*® Third, dementia cases might
have been under-diagnosed among the deceased subjects,
which could only have resulted in an underestimation of
the association between both low and high blood pres-
sure and incidence of dementia due to the selective sur-
vival related to blood pressure levels.* Finally, the blood
pressure measurement made on a single occasion might di-
minish the data accuracy, which could attenuate the asso-
ciation between blood pressure and dementia.

In summary, our data indicate that both high sys-
tolic and low diastolic pressure are possible risk factors
for Alzheimer disease and dementia in elderly people. In
view of the clinical implications, further investigations are
imperative to elucidate whether the antihypertensive treat-
ment could strengthen the association between low dias-
tolic blood pressure and risk of dementia.
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