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Abstract: Research designed to discover  st rategies to delay onset  and
progression of Alzheimer's disease (AD) and dementia in general is ongoing world
wide. Regular physical exercise is an important element in overall health promotion
and might also be an effective strategy to delay onset of dementia. A growing body
of evidence suggests that regular exercise is associated with a reduced risk for
dementia and AD. Our recent studies showed that regular exercise was associated
with 30-40% risk reduction in dementia and AD. Older persons with poor physical
function were at higher risk of dementia and AD and had an increased rate of
decline in cognitive function. The risk reduction by exercise was greater in persons
at lower levels of physical function compared with persons at higher levels of
physical  funct ion. The findings suggest  that  exercise, by improving and
maintaining physical  funct ion, might benefi t  cogni t ive funct ion through a
connection between the two.
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Research designed to discover strategies to delay onset and progression
of Alzheimer's disease and dementia in general is ongoing world wide.
Effective prevention strategies would result in substantial benefits through
improved quality of life, prolonged independent life expectancy and
reduced economic cost and social burdens. Regular physical exercise is an
important element in overall health promotion and might also be an
effective strategy to delay onset of dementia.

A fairly extensive literature, from many different disciplines, has tried to
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describe the influence of fitness training on cognition and brain function.
Two recent meta-analyses have concluded that results are inconsistent.
Nonetheless Kramer and colleagues recently concluded from their meta-
analysis of cognitive function and brain plasticity during aging: "Recent
research prov i des a cau t i ousl y  op t i m i st i c p i ctu re w i th r egard  to
modi f iabi l i ty of age-related change in cogni tion and underlying brain
funct ion" w i th the most l i kely  factors including l i festy le, educat ion,
occupation expertise and fitness [1]. Fratiglioni and colleagues also recently
concluded that most studies reported a favorable association for physical
exercise, mental activity and social network and reduced risk of cognitive
decline, dementia and A lzheimer's disease, w ith social network being the
most equivocal [2].

Our recently published study in the Annals of Internal Medicine, titled
ÒExercise is Associated w ith Reduced Risk for Incident Dementia among
Persons 65 Years of  Age and OlderÓ [3], adds to the growing evidence that
regular exercise is associated with a reduced risk for all-cause dementia and
A lzheimer Disease. The study involved 1,740 participants who were 65
years and older w ith high cognitive performance at the beginning of the
study. Over 6 years of follow up the age-specific incidence of dementia was
13.0 per 1,000 person-years in persons exercising three or more times a week
compared with 19.7 per 1,000 person-years in persons exercising less than
three times a week. The hazard  ratio for persons exercising three or more
times a week compared to those exercising less was 0.62 (95% CI 0.44-0.86).
In Figure 1 Kaplan-M eier  surv ival  est imates show  that persons w ho
exercised 3 or more times per week were more likely to be dementia-free
than those who exercised fewer than 3 times per week.

One unique feature of this study was that in the setting of a prospective
cohort of persons w ithout dementia, we restr icted the study sample to
persons scoring above the 25th percenti le on a 0-100 cognitive screening
test, the Cogni tive A bi l i t ies Screening Instrument (CA SI). This sample
selection reduces the potential that changes in physical exercise related to
the so-called prodromal phase of dementia might have an impact on our
results.  It is now widely accepted that manifestations of behavior changes
(including decline in habitual exercise) related to A lzheimerÕs disease and
other dementias of insidious onset can occur years before a person crosses a
threshold that al low s a def ini t ive diagnosis of  dementia to be made.
A lthough the original cohort from the Adult Changes in Thought (ACT)
study was confined to persons w ithout dementia, we del iberately set a
higher threshold for eligibility in the study, eliminating persons with CASI
scores in the lowest quarti le, thereby reducing the chance for including
persons whose behavior changes in exercise might relate to the prodromal
phase of dementia. 
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Figure 1 
Kaplan-Meier survival estimates for the probabilities of being dementia-free by

exercise groups.

One interesting, novel finding from the study was a potentially important
effect modification between exercise and physical function levels. We found
that persons at the low est level  of  basel ine physical  per formance, as
measured by the Performance-based Physical Function (PPF) test which
consists of 10-foot timed walk, time to stand from a seating position in a
chair to a standing position 5 times, hand grip strength and balancing test,
had the greatest risk reduction in dementia and AD by physical exercise.
Thus, exercise seemed associated w ith most benefit for persons who had
poor physical function.

The finding of this effect modification between exercise and physical
function also demonstrated that low  levels of physical  function w ere
associated w i th an increased r i sk  for  dement ia among persons w ho
exercised few er  than 3 t imes per  w eek; how ever , this increased r isk
diminished among persons who exercised 3 or more times per week.  This
suggests that one way that exercise might reduce the risk of dementia is
through modulating the relationship of physical function and dementia. 

We have subsequently publ ished a study in the A rchives of Internal
M edicine, t i t l ed  "Per formance-based Physi cal  Funct i on and Future
Dementia in Older people" [4]. This study w as designed to determine
whether physical function was associated with incident dementia and AD.
The study included 2,288 participants 65 years and older without dementia
initially. Over 6 years of follow up the age specific incidence of dementia
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was 53.1 per1,000 person years for persons who scored 10 or less on the PPF
(scale range: 0-16) compared with 17.4 per 1,000 person years for persons
with PPF scores above 10.  Persons with poor physical function at baseline
were at higher risk for developing dementia and AD. A 1-point lower in the
PPF score was associated with 8% increased risk of dementia (hazard ratio=
1.08, 95%CI: 1.03 Ð 1.13) and 6% increased risk of AD (hazard ratio=1.06,
95% CI: 1.01 Ð 1.12), as well as an increased rate of decline in the Cognitive
Ability Screening Instrument scores.  The overall PPF score, gait speed, and
balance w ere associated w i th incident dementia in persons w i th high
baseline cognitive function scores. Grip strength (possibly a later sign of
premorbid risk) was associated w ith incident dementia in persons w ith
normal but lower baseline cognitive performance scores.

These findings support the notion that a decline in physical function may
precede the onset of dementia and AD and that higher levels of physical
function may be associated w ith a delayed onset.  The findings suggest a
l ink betw een physical  funct ion and cogni t i ve funct ion, a body-mind
connection. This might explain the association of physical  exercise and
reduced risk of dementia:  exercise, by improving and maintaining physical
function, might benefit cognitive function through a connection between the
tw o. We bel ieve these f i nd ings may be especial l y  usefu l  i f  they are
confirmed, because AlzheimerÕs disease is one of the most feared illnesses of
aging and is frequently cited as a reason for not wanting to "get old".  People
do not want to lose their independence and quality of life as a consequence
of aging. Physicians and heal th promotion programs might f ind this
information valuable as our society works hard to find truly effective ways
to promote physical activity for all its well known benefits.  We also recently
showed that an increased level of physical activity benefits patients w ith
established Alzheimer's disease [5].  Future research is needed to investigate
the issue of dose-versus- threshold based association of exercise and onset of
dementia. We will shortly begin a trial of increased habitual exercise as a
method to reduce the rate of conversion from mild cognitive impairment to
full blown dementia and AlzheimerÕs disease.
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