25 PETITTI c:25 PETITTI_c 17.10.2007 15:14 $ge 122

CLINICAL IMPLICATIONS OF CHANGES IN BLOOD PRESSURE WITH DEMENTIA

CLINICAL IMPLICA TIONS OF CHANGES
IN BLOOD PRESSURE WITH DEMENTIA

D.B. PETITTI, V.C. CROOKS, J. GALEN BUCKWALTER, V. CHIU

From the Department of Research and Evaluation, Kaiser Permanente Southern California. Address
correspondence and reprint requests to: Valerie Crooks, Department of Research and Evaluation, Kaiser
Permanente Southern California, 100 S. Los Robles, Pasadena, CA 91101, (626) 564-3714, (626) 564-3430 fax,
valerie.c.crooks@kp.org

Abstract: We assessed whether the development of dementia affects blood
pressure using information on blood pressure recorded before the development of
dementia in 1133 women participating in a special study. Over a ten year period,
the rate of decline in diastolic blood pressure was greater and the rate of increase in
systolic blood pressure was less in the women who developed dementia than in
women who remained cognitively intact. For this reason, the prevalence of blood
pressure levels that would meet a clinical definition as hypertension decreased in
women with dementia. The results suggest that dementia modifies the effect of
aging on BP. There are two important clinicial implications. First, hypertensive
patients who develop dementia need to have their antihypertensive regimen
reassessed, as blood pressure may decline enough to obviate the need for
pharmacologic treatment. Second, treatment of elevated blood pressure in middle
age may prevent dementia.
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Elevated blood pressure increases the risk of stroke. The risk of dementia
is substantially elevated in individuals who have a stroke, especially the
elderly. Reasoning from knowledge of these links, it would seem logical
that elevated blood pressure should increase the risk of dementia. But
epidemiologic studies of blood pressure and the risk of dementia have been
confusing and contradictory [1].

Skoog et al. [2] reported data that suggested that dementia might affect
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blood pressure rather than vice versa. We conducted a study in which we
attempted to sort out the relationship between blood pressure and
dementia.

METHODS

The starting point for identification of subjects in this was the Women's
Memory Study. Details of the parent study are described in detail elsewhere
[3]. The data reported here derive from a substudy that involved review of
the Kaiser Permanente outpatient medical records of a sample of the
Women’s Memory Study participants that included all women classified as
having dementia (n=300) or cognitive impairment (n=285) at a baseline
interview done in 1998-1999 along with an equal-sized comparison group of
women who were classified as cognitively unimpaired (n=585).

The medical record review covered the period from 10 years before the
baseline interview to the day of the baseline interview. For each year prior
to baseline, data were abstracted on up to three BP measurements from
among all BP measurements recorded in the outpatient medical record.
Measurement of BP at adult primary care visits was a routine procedure
during this period.

For each woman whose records were included, mean BP in the calendar
year before the baseline interview and each of the nine years prior to the
baseline interview was calculated. The grand mean BP in the dementia
status group (dementia, cognitive impairment, unimpaired) was then
calculated for each year prior to baseline interview.

The change over time among the dementia classification groups was
assessed using repeated measures analysis of co-variance (ANCOVA) with
mean BP over time as the repeated outcome variable. This model was fitted
using dementia group, year prior to the dementia diagnosis, and an
interaction term for dementia classification and year, adjusting for age at
interview. We then used repeated measures ANCOVA to assess whether
the change over time in mean BPs was statistically significant. Separate
repeated measures ANCOVA'’s were conducted for each classification
group and for systolic and diastolic BP. The p-value of significance of <.05
was used throughout the analysis.

RESULTS

Data from 1,133 of the 1,170 women identified as eligible were included in
the analysis. Compared with unimpaired women, those with dementia were
older, had lower education, and were more likely to have a history of
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stroke, myocardial infarction, Parkinson's Disease, or diabetes. A lower
percentage of women with dementia had a history of hypertension, as
previously reported [2].

Fifty-six percent of the women in the analysis had at least 1 BP
measurement recorded in each of the ten years of data abstraction; 93% had
at least one reading for at least 5 of the 10 years. In no year were there fewer
than 81% of the women in the analysis with at least one BP measurement.
Of the 25,850 documented BP measurements recorded during record
abstraction, 9 were excluded because they were invalid.

Adjusted SBP increased with time in the unimpaired women (Figure 1).
Adjusted SBP increased less in the women who developed cognitive
impairment and in women who developed dementia. The difference in the
adjusted rate of change over time in SBP between the women who
developed dementia and the unimpaired women was statistically
significant (p < 0.0001). The difference in the adjusted rate of change in SBP
between the cognitively impaired women and the unimpaired women was
of marginal significance (p = 0.0357). The difference between the women
who developed dementia and those who were cognitively impaired was not
significant (p=0.0733). The effect of time on SBP was statistically significant
in the unimpaired women (p < 0.0001) and the cognitively impaired women
(p < 0.0001) but only marginally significant (p = 0.0374) in women who
developed dementia.

Figure 1
Least squares means estimates of adjusted systolic and diastolic blood pressure
according to time prior to assessment by dementia classification at the time of the
assessment
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In comparable multivariate analyses of DBP, the adjusted rate of decline
in DBP was marginally significantly greater for the women who developed
dementia (p = 0.0410) in comparison to the unimpaired women. The
difference between the unimpaired women and women who were
cognitively impaired was not significant (p = 0.3258). The difference
between the women who developed dementia and those who were
cognitively impaired also was not significant (p=0.3683). DBP declined
significantly with time in all three groups (all p's < 0.0001).

COMMENTS

In our study, systolic BP increased less over time in women who
developed dementia than in women who remained unimpaired. Diastolic
BP declined in women who developed dementia as well as in those who
remained unimpaired, but it declined less in women who remained
unimpaired. The results suggest that dementia modifies the effect of aging
on BP.

Our findings explain the lower odds ratio for dementia in women who
reported hypertension at entry to our study: either clinical hypertension did
not develop or clinical hypertension resolved. This phenomenon may
provide an explanation for some of the contradictory and confusing findings
in other cross-sectional studies and in case-control studies.

Our results suggest that valid inferences about the effect of BP on the
development of dementia will require prospective data collection in which
subjects are free of dementia and cognitive impairment at study entry.
Studies will need to enroll subjects at ages when dementia has not affected
BP.

There are two important implications for the practicing clinician. First,
patients who develop dementia may need to have their antihypertensive
regimen reassessed, as blood pressure may decline enough to obviate the
need for pharmacologic treatment. Second, elevated blood pressure in
middle age is a risk factor for development of dementia, thus provides an
impetus for treatment of hypertension as a way to prevent dementia.
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