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Treatment of AD cannot return
patients to their former

selves, nor can it prevent the pro-
gression of the disease. At best, it
alters the course of the disease,
while generally slowing progres-
sion.1 Given that treatment is still
less than ideal, prevention is of
utmost importance. Substantial
evidence suggests that people
who exercise lower their risk of
dementia and that by exercising,
people can improve their cogni-
tive performance. This article dis-
cusses research that has investi-
gated the association between
physical activity and cognition

and what might be suggested to
patients in clinical practice. 

Lessons from Epidemiology
Even if some degree of cognitive
decline is inevitable with aging,
dementia does not appear to be.
Some people avoid dementia
despite extreme old age and even
with a substantial burden of neu-
ropathologic lesions associated
with dementia.2 A number of
lifestyle factors, including educa-
tion, leisure activity, and diet, are
associated with a reduced risk of
dementia. Research studies includ-
ed patients from a variety of coun-
tries and age groups with different
definitions of exercise, and con-
cluded that people who exercise
are at a lesser risk of developing
dementia (Figure 1).3

Of note, it does not seem to mat-
ter whether people exercise  at a
young or old age. Most studies

have been of older populations (at
least 65 years) but have had only a
short follow-up time (approximate-
ly 5 years). These studies found
that those people who exercised
had 10% to 45% less chance of
being diagnosed with dementia at
follow-up.3 An important study
from Finland examined the risk of
late-life dementia in relation to
mid-life physical activity.4 People
who exercised during their middle
age had half the risk of developing
dementia in old age, compared to
those who did not exercise. The
nature of the optimal timing of
exercise as a preventive maneuver
remains unresolved however, as
those people who were active dur-
ing their mid life might also be
more physically active in late life.
In general, it is reasonable to expect
that a longer duration of exercise is
better than a shorter one, even
though the benefits of exercise can
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be realized at any point in the life
span. Age should not be a contra-
indication to taking up an exercise
program, other things being equal.

The association between exer-
cise and the risk of dementia is
stronger for AD than it is for vas-
cular dementia. Why this is so
remains unclear, although it might
simply be associated with diagnos-
tic preferences. Though neurode-
generative and cerebrovascular
disease rarely occur in isolation,
the number of people diagnosed
with vascular dementia is substan-
tially lower than the number diag-
nosed with AD in most studies.
Though no major studies found a
significant association between
physical activity and vascular
dementia, the point estimates for
the risk of vascular dementia con-
sistently suggest that people who
are physically active have reduced
risk. Alternatively, physical activi-
ty may affect the course of vascu-
lar dementia differently than the
course of AD. In a study of lesser
impaired states, people who were
physically active had less risk of
vascular cognitive impairment-no

dementia (related to vascular
dementia) but not of mild cognitive
impairment (related to AD).5 This
suggests that physical activity
might delay vascular dementia,
whereas its impact on AD might be
a reduction in severity. 

In this regard, we might consid-
er how to conceptualize the preven-
tion of AD. In the treatment of the
disease, we recognize that success
can fall short of a cure.1 In other
words, successfully treated AD is
not normal cognitive function.
Similarly, successfully prevented
AD might not be considered nor-
mal cognitive function—instead it
might look more like mild cogni-
tive impairment. This might
explain why exercise appears to
reduce the incidence of AD, but not
that of mild cognitive impairment. 

Of note, physical activity is
associated with reduced rates of
cognitive decline in people of all
cognitive abilities.6 Regardless of
diagnostic status, those people who
are physically active seem to have
better cognitive function and slow-
er cognitive decline than those who
are sedentary.7 If people who are

physically active still experience
cognitive decline but more slowly,
then some cases of “prevented”
dementia might present as mild
cognitive impairment rather than
normal cognition. Overall, people
who are physically active have less
risk of both cognitive impairment
and dementia though it is unclear
whether physical activity delays
impairment or whether it can, in
some cases, prevent cognitive
impairment entirely.

An optimist’s view proposes
that if we could delay the onset of
dementia by 2 years, then we could
reduce the prevalence by as much
as 25%, all things being equal.8 Of
course, all things are never equal
and people who exercise might
also be better educated, have better
diet, and have less vascular risk.
Even so, it appears that walking at
an easy pace for at least 1.5 hours
per week might be able to delay the
onset of dementia by 1.5 years.9 As
evidence suggests that there exists
a dose response with exercise,3

then more frequent or more vigor-
ous activity might further delay the
onset and decrease the prevalence.

Figure 1

Risk of Dementia in Exercisers Relative to Non-exercisers3
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Clinical Trials
Despite the strength of the epi-
demiologic studies, it is difficult
to confirm a true relationship
because confounding factors can
never be completely controlled
outside an experimental design.
Preliminary clinical trials confirm
the benefits of exercise to cogni-
tion. Clinical trials in humans
suggest that cognition can
improve with exercise and animal
models suggest possible mecha-
nisms for this improvement. 

Two recent meta-analyses ana-
lyzed clinical trials on the effect of
physical activity on cognition. One
study examined 18 controlled clini-
cal trials of physical activity in
high-functioning adults aged 55 to
80 years.7 Another study examined
the effects of physical activity in
people aged 65 years and older who
had cognitive impairment or
dementia.10 The results of both
studies were remarkably similar,
with overall effect sizes of 0.60 and
0.57 respectively. Effects are maxi-
mized in programs incorporating
aerobic, strength, and flexibility
training over aerobic training alone
and in programs where exercise
duration is between 31 and 45 min-
utes.7 The largest cognitive effect
seems to be on executive function7

though most important to caregivers
might be the improved behavioural
symptoms and functional capacity
associated with exercise (Table 1).10

Notably, the effects of physical
activity seem to be broader-ranging
than the effects of cognitive train-
ing, which are very task-specific.11

The effects of exercise and fit-
ness on brain structure and func-
tion are still speculative. Tentative
conclusions from human interven-
tions provide support that exercise
alters the neural networks involved
in attention and short-term memo-
ry.11 Additionally, exercise training
is associated with reduced brain
atrophy, especially in the pre-
frontal, temporal, and parietal
regions.11 The mechanisms seem
to be multi-faceted and may
include improved cerebrovascular
profusion, better cardiovascular
health, improved neuroplasticity,
and increased neurogenesis.

Vascular health alters not only
the risk of vascular dementia but
also of AD. In older people, cere-
brovascular and neurodegenerative
disease rarely occur in isolation. As
little as one cerebral infarct can
worsen the cognitive impairment
seen with a given level of neurode-
generative pathology.12 Dementia
and atherosclerosis share many risk
factors (hypertension, elevated cho-
lesterol, diabetes)13 and physical
activity can alter these factors14 as
well as enhance angiogenesis.15

There is also increasing evi-
dence that physical activity can

affect neurodegeneration. In an ani-
mal model, rats that exercise have
reduced levels of β-amyloid
plaques, closely associated with
AD. Furthermore, rats that partici-
pated in high levels of voluntary
physical activity for as little as one
week increased their levels of
brain-derived neurotrophic factors
(BDNF).15 This could be particu-
larly relevant for people with cog-
nitive impairment whose BDNF
levels are 50% to 75% lower than
normal. In controlled environ-
ments, BDNF enhances synaptic
transmission, long-term potentia-
tion, and neurogenesis. In a similar
fashion, rats that are physically
active also have increased neuro-
plasticity, neurogenesis, and long-
term potentiation, possibly related
to higher levels of BDNF.15

The limited clinical trials avail-
able support the conclusions from
observational studies that people
who exercise have improved cogni-
tive function. People who partici-
pate in exercise interventions as
short as one month show improved
cognitive performance, especially
in executive function.7 Mechanisms
including modification of vascular
health and increased neurogenesis

Table 1

The Benefits Associated with Exercise

Exercise as Prevention

People who exercise have:

• Decreased risk of dementia

• Decreased risk of AD

• Slower cognitive decline

People with AD who exercise
have:

• Slower cognitive decline

• Slower functional decline

• Less behavioural problems
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could be involved, as suggested in
animal trials. 

Other Benefits of Exercise
Though the relationship between
exercise and cognitive impairment
needs further investigation, there is
incontrovertible evidence that exer-

cise is associated with a range of
health benefits. People who are
physically active have lower rates
of cardiovascular disease, diabetes,
cancer, hypertension, obesity,
depression, osteoporosis and pre-
mature death.16 In addition, exer-
cise is beneficial in the secondary
prevention of cardiovascular dis-
ease, cancer, and diabetes.16 The

benefit seems to be dose-dependent
where those who exercise the most
have the least risk of various health
outcomes.16 Interestingly, the rela-
tionship with most health outcomes
seems to be similar regardless of
whether physical activity levels or
physical fitness is considered.

Recommendations
to Patients
Physicians can greatly influence
exercise behaviour. In one study,
40% of seniors who exercised start-
ed the program because of physi-
cian advice.17 Recommendations
to patients should be simple and
easy to follow and need not take
much time. The specific type of

activity does not seem to matter,
though it appears that an exercise
program including a variety of
activities and social engagement
may offer the greatest reward.
Aerobic activity is good but incor-
porating strength and flexibility
training is even better.11 In general,
at least 30 minutes of physical
activity, at least 3 times a week, at
an intensity greater than walking,
seems to decrease the risk of
dementia.6,7,18 Where there seems
to be a dose response, more fre-
quent and more intense activity
may be more protective, though
both should be increased gradually
(Table 2). 

Many people participate in low
amounts of physical activity
despite extensive information relat-
ing physical activity to health out-
comes. Seniors cite safety issues,
health problems, physical ailments,
and concerns about self-efficacy as
barriers to starting an exercise pro-
gram.17 With respect to safety, the
most important issue to recognize
is that there is more risk associated
with being sedentary than being
physically active. Not only are
there health benefits to exercise,16

but people who exercise are less
likely to fall and less likely to injure
themselves from falls.19,20 To mini-
mize safety concerns, the exercise
program should be adapted to the
individual’s abilities and to the
environment. The frequency and
the intensity of the exercise pro-
gram should be increased especial-
ly gradually in those with health
problems. The choice in activity

The limited clinical trials available support the 
conclusions from observational studies that people
who exercise have improved cognitive function. People
who participate in exercise interventions as short as
one month show improved cognitive performance,
especially in executive function.7 

Table 2

Characteristics of Recommended Exercise

To Maximize Benefits: To Maximize Safety and Adherence:

Type of exercise:
• Variety of activities
• Activities with social interaction

Intensity of activity:
• Gradually increase intensity
• Pay attention to health status

Frequency of activity:
• As frequent as possible (5+

days/week)

Duration:
• At least 30 minutes/session

Ability
• Consider fitness, functional ability

and cognitive ability to minimize
risk

Preference
• Choose preferred activities

Environment
• Choose a rich but safe

environment
• Consider what is available and

appropriate to abilities
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should account for any physical
impairment. For example, people
who are limited can swim or can
even “wheel” for exercise. For
those with cognitive impairment,
well-known activities may be easi-
er to perform. It is always safer to
exercise with a partner who can
help if difficulty arises. Specifically
for people with cognitive impair-
ment, a partner can help realize
when activities may be dangerous
or when exhaustion is reached. 

No one wants to look foolish.
People who are inexperienced may
be reluctant to start an exercise pro-
gram because they do not want to
appear amateurish. Personal train-
ers and exercise groups geared
towards beginners can help relieve

these concerns, by giving prospec-
tive exercisers the training and con-
fidence to carry out training activi-
ties in front of others. There are
many exercise programs geared
towards prevention of health prob-
lems in seniors that may also be
appropriate for people at risk of
cognitive impairment. For exam-
ple, there is some evidence to sug-
gest that a cardiac rehabilitation
program can also improve cogni-
tive performance.21

Conclusions and 
Future Directions
Most studies that examined exer-
cise and cognition are observa-
tional. However, there is prelimi-
nary evidence from clinical trials

and animal studies to suggest that
the relationship between physical
activity and improved cognition is
real. Given the many health bene-
fits that arise from exercise, it is
reasonable even now to recom-
mend an exercise program as part
of the treatment prescription for
people with AD.
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