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Abst ract : Many possible preventive approaches for AD have been identified,
however we lack Randomized Clinical Trials (RCT) to determine their actual
efficacy. There is RCTÕs evidence supporting the effectiveness of blood pressure
control, and demonstrating that the use of estrogen for postmenopausal women does
not reduce the incidence of AD. Observational studies suggest that some preventive
approaches, such as having a healthy lifestyle, ongoing education, regular physical
activity and cholesterol control may play a role in the prevention of AD. These
preventive approaches can and should be used for everyone because they imply no
significant risk. At present there are no effective pharmacological interventions,
with enough research into it, to support their use in the prevention of AD. It is
essential that health professionals offer education to individuals about preventive
strategies and about potentially modifiable risk factors, especially for those with
higher risk of AD.   
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INTRODUCTION

The goal of this paper is to review the evidence regarding prevention of
Alzheimer’s disease.  Relevant papers were identified by searching Medline
from 1995 to 2004, with the keywords Alzheimer, dementia & risk,
prevention. On a 2nd step, specific factors were further researched with the
keywords: blood pressure, diet, cholesterol, education, estrogen, physical
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activity, risk, prevention, A lzheimer and dementia. Most of the evidence
relating to the prevention of AD is derived from observational studies,
w hich may be cross-sect ional , case-control  or  longi tud inal   stud ies.
Evidence from RCTÕs is avai lable only for blood pressure control  and
hormone replacement therapy in menopausal women. 

IDENTIFICATION OF INDIVIDUALS AT HIGHER RISK FOR AD 

The identification of individuals with higher risk of developing AD can
be helpful , f rom both cl inical  and research points of  v iew . The most
important risk factors, with the respectives increases in risk, are: 
¥ First degree relative with dementia: RR=2.5 to 3.5 for a parent or sibling

with AD.
¥ Genotype epsilon 4/4 : OR= 11.2.
¥ DownÕs syndrome : prevalence of dementia from 4 to 88%, prevalence

increases with age.
¥ Lower educational attainment: OR= 11.7 for no education, compared to

> 3 years of education.
¥ Exposure to pesticide: RR= 2.39. 
¥ Traumatic Brain Injury: OR= 1.58 (15 case-control studies).
¥ Elevated TSH: OR= 3.8, reduced TSH: OR=3.5. 
¥ Hypertension: OR= 1.97. 
¥ Hypercholesterolemia: OR= 2.3. 
¥ Elevated homocysteine: RR= 1.4.
¥ Diabetes mellitus: RR= 1.3 to 1.65. 
¥ Stroke: RR= 1.6.
¥ ParkinsonÕs Disease: 3 times more dementia, 8 times higher incidence of

AD in elderly w ith most rapid progression of PD symptoms in 8-year
follow-up.

¥ H istory of Major Depressive Episode: RR= 2-4, increase 13% risk of
dementia with each episode leading to admission.

¥ Mild cognitive impairment (MCI): conversion rate of 10% by year 1

A lot of research has been done looking for tests to identify early markers
of A D or character istics that could effectively identi fy those w ho w i l l
develop A D in the future. Genetic testing is not yet useful  for cl inical
purposes as the posi tive and negative predictive values in the general
population are unacceptably low. Neuroimaging findings are not specific
enough to be useful clinically as predictors of AD in the general population.
The tests that are most used are the neuropsychological or cognitive tests.
Tests of  verbal  episodic memory (especial l y  w i th the delayed recal l
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paradigm that ask patients to learn a list of words and to recall them after
an interval) are able to discriminate between mild cases of AD and normal
controls and can predict dementia after up to 5-years follow-up. Patients
present i ng w i th subject i ve cogni t i ve compl ai nts i n the absence of
demonstrable impairment on testing do not appear to be at increased risk of
AD. Patients with MCI, with cognitive deficits that become manifest only in
the context of detailed clinical interview and/ or neuropsychological tests,
but who are generally able to carry out all activities of daily living, with no
functional impairment, have increased risk to develop dementia (mean
annual conversion rate of 10%) [1]. As w ith most of the other potential
predictors of AD, there are high false positive and false negative rates for
MCI in predicting future onset of AD. 

PREVENTIVE APPROACHES: MODIFIABLE RISK FACTORS

Many risk factors are potentially modifiable and may play a role in the
prevention of AD. 

Blood pressure control

High blood pressure (BP) is a risk factor for AD (odds ratio OR : 1.97, CI:
1.09-3.54), with a dose- response effect: the higher the BP, the higher the risk
for  A D. A nt i hyper tensi ve t r eatment  reduced  the r i sk  of  cogni t i ve
impai rment in elder ly w i th hypertension in longi tudinal  communi ty
surveys. In a double-bl ind placebo-control led tr ial  of antihypertensive
treatment for systolic hypertension, antihypertensive therapy reduced the
incidence of dementia by 50% after a follow-up of 2 years [2].

Cholesterol and statins

Stud i es hav e been i nconcl usi v e so far . Si mv astat i n i n
normocholesterolemic patients w ith established AD was associated w ith
reduct ion of  beta-amyloid levels in the cerebrospinal  f lu id  and less
cognitive decline measured by MMSE, however there is a need for further
evidence from RCTÕs to support the use of lipid- and cholesterol-lowering
agents exclusively for the prevention of AD.  

Diet

High intake of saturated and trans-unsaturated (hydrogenated) fats were
posi t i vel y  associated w i th i ncreased r i sk  of  A D, w hereas i ntake of
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polyunsaturated and monounsaturated fats w ere protect i ve against
cognitive decline in the elderly. Fish consumption (n-3 fatty acids) has been
associated w ith lower r isk of AD in longitudinal cohort studies. Lower
levels of  ant ioxidants (such as v i tamin E, C and beta-carotene) w ere
observed in persons with AD in cross-sectional studies. Prospective studies
prov ide some ev idence of  ef f i cacy, but  there are conf l i ct ing resul ts.
Moderate wine intake has been identified as a protective factor, decreasing
the risk of dementia in prospective studies. Avoiding obesity, and thus
reducing the r i sk  of  hyper tension, w i l l  l i kel y  help as w el l . D ietary
recommendations sti l l  need to be further evaluated in controlled cl inical
trials.

New learning

Frequent participation in cognitive stimulating activities (such as reading
a newspaper, viewing TV or playing games like cards or crosswords) were
associated w ith reduced risk of AD in elderly persons over 4-5 years of
follow-up in two prospective studies. 

Physical activity

Exercise improves cognition in elderly with already established cognitive
impairment or dementia. Several longitudinal studies also suggest that
physical activity may protect against cognitive decline. Less than 1 hour of
physical activity daily had a twofold increase in risk of cognitive decline,
and the risk was even higher (13 times) in APOEe4 allele carriers.

PHARMACOLOGICAL PREVENTIVE APPROACHES

Estrogen

A  protect i v e ef fect  of  hormone rep l acement  therapy  agai nst  the
development of AD (OR= 0.56, CI=0.46 Ð 0.68) was shown by a recent meta-
analysis that included 14 observational studies (case-control, cross-sectional
and prospective studies). H ow ever, a large randomized double-bl ind
placebo-controlled clinical trial of postmenopausal hormone therapy, the
ÒWomenÕs Health InitiativeÓ, did not confirm these results: the estrogen
group had 2 times more dementia than placebo after a 4-years follow-up
(hazard ratio= 2.19, CI= 1.25-3.84) [4]. Cardiovascular events, such as the
increased risk of stroke, associated with estrogen use may have contributed
to the increased risk of. There is not sufficient evidence supporting the use
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of hormone replacement therapy for the prevention of AD.  

Non-Steroidal Anti-Inflammatory Drugs (NSAIDÕs)

A systematic review and meta-analysis of observational and case-control
studies found a pooled relative risk (RR) of AD of 0.72 (CI: 0.56–0.94)
among users of NSAID’s. Among long-term users (> 24 months) the relative
risk was even lower (0.27, CI: 0.13 – 0.58) [5]. The evidence suggests
NSAID’s offer some protection against the incidence of AD when taken
over the long-term, however there are as yet no RCT’s establishing efficacy
for the prevention of AD, and the appropriate dosage, duration of use,
starting age and population(s) who should be considered for NSAID use
remains unclear at present. 

Vitamin E

There is insufficient evidence to support the use of vitamin E for
treatment or prevention of AD.

Ginkgo biloba

Studies had inconsistent results. Recently  serious side effects such as
coma, bleeding and seizures have been reported. 

Recommendations

At present there are no effective pharmacological interventions, with
enough research into it, to support their use in the prevention of AD.
However, there are a number of preventive approaches, with different
levels of evidence supporting them (table 1). Medical work-up can identify
risk factors that are modifiable, such as hypertension, thyroid dysfunction
and hypercholesterolemia. Prophylaxis of new episodes of major
depression (maintenance therapy with antidepressants) for those with
recurrent mood disorder is desirable. Having a healthy life-style, with
regular physical activity and ongoing learning, as well as the prevention of
traumatic brain injury seems to decrease the risk of AD. 
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Table 1
Recommended preventive approaches for AD/ dementia.
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Preventive approach Evidence supporting

Physical activity Prospective
Ongoing learning Prospective
Prevention of traumatic brain injury Retrospective
Dietary recommendations Prospective
Cholesterol control Cross-sectional
Blood pressure control Randomized clinical trial
Treat thyroid disturbances Cross-sectional
Prophylaxis of new episodes of depression Prospective
for individuals with history of major depression
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