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Loss of cognitive function and the development of dementia
are among the greatest concerns confronting older individuals.
As populations around the world age, the global prevalence of

dementia is predicted to in-
< crease substantially from an
Related articles pages 781 and estimated 35.6 million in 2010
79 to 65.7 million in 2030, and
115.4 million in 2050.! In the United States in 1990, Alzheimer
disease ranked 25th in terms of disability-adjusted life-years lost.
In 2010, it ranked 12th, with the greatest median percentage
change of any of the leading 30 diseases.? The burden of mild
cognitive impairment (MCI) is even larger.? Discussions be-
tween physicians and patients about strategies to prevent cog-
nitive decline and dementia have become commonplace, and
there is great interest in new evidence of lifestyle modifica-
tions that might improve cognitive aging and prevent the onset
of dementia. These lifestyle modifications include exercise, di-
etary changes, cognitive training (ie, “brain games”), and mul-
timodal treatments. A meta-analysis of observational studies
found that the modifiable risk factors that have most consis-
tently been associated with a reduced risk of dementia include
higher educational attainment, increased physical activity, and
avoidance of smoking.*

In this issue of JAMA, results from 2 high-quality studies
evaluate the influence of lifestyle interventions on cognitive
outcomes. Both studies are secondary analyses of random-
ized clinical trials (RCTs) involving older persons. In the Life-
style Interventions and Independence for Elders (LIFE) trial,
results show no cognitive benefits from structured exercise.®
Inthe Age-Related Eye Disease Study 2 (AREDS2), results show
no change in cognitive function scores with supplements of
either long-chain polyunsaturated fatty acids (LCPUFAs) or lu-
tein combined with zeaxanthin when compared with placebo.®

The LIFE trial recruited 1635 community-dwelling, sed-
entary adults aged 70 to 89 years, and randomized them either
to a structured, moderate-intensity physical activity pro-
gram (n = 818) that included walking, resistance training, and
flexibility exercises or to a health education program (n = 817)
of educational workshops and upper extremity stretching.” The
primary cognitive outcomes were measures of psychomotor
speed, attention, and memory (Digit Symbol Coding task and
Hopkins Verbal learning tasks). Additional neuropsychologi-
cal tests and rates of incident MCI and dementia were also
evaluated. After 24 months, data on the 1476 (90.3%) partici-
pants with follow-up cognitive data found there were no dif-
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ferences in the main analysis between the moderate-
intensity physical activity program as compared with the health
education program on global or domain-specific cognitive mea-
sures or on the risk of incident MCI or dementia.

The AREDS?2 trial enrolled older adults at high risk of pro-
gressing to late age-related macular degeneration, and was able
to capture follow-up cognitive function testing on 3501 (83%)
of 4203 study participants. This trial evaluated supplementa-
tion with LCPUFAs alone, lutein/zeaxanthin alone, their com-
bination, or placebo along with varying amounts of vitamin
C, vitamin E, beta carotene, and zinc for up to 5 years. Cogni-
tive outcomes included assessment of the change in a com-
posite of several neuropsychological measures over the course
of'the 5 years of the study. Overall, none of the dietary supple-
ments under investigation were associated with any signifi-
cant differences on the primary composite cognitive out-
come or any of the component tests.®

How can the negative results of these analyses from the
LIFE and AREDS?2 trials be reconciled with existing literature
on exercise and diet interventions to prevent cognitive de-
cline and dementia? In contrast to the results from the LIFE
trial, some studies have demonstrated that exercise interven-
tions can improve cognition. For example, another well-
designed RCT evaluated a 6-month exercise program that was
supplemented by abehavioral intervention to enhance adher-
ence. This RCT recruited 170 older adults who had reported cog-
nitive concerns or who met diagnostic criteria for MCI. The trial
demonstrated statistically significant although clinically mod-
est benefits with the exercise program when compared with
outcomes in an education and usual care group over an 18-
month follow-up period.” The outcome measure in this study
was the ADAS-Cog (Alzheimer’s Disease Assessment Scale—
Cognition), a measure used in RCTs of many pharmaceutical
interventions for dementia that may be more sensitive to
change than outcome measures assessed in the LIFE trial.

Observational studies have also demonstrated that daily
physical activity energy expenditure was associated with de-
creased risk of cognitive impairment and reduced risk of de-
veloping Alzheimer disease.®° Sink and colleagues discuss a
variety of possible explanations for the apparent conflicting
results of studies examining the relationship between exer-
cise and cognitive function; further studies designed to ex-
amine primary cognitive outcomes will be required to clarify
the effectiveness of exercise interventions in older adults. The
effects of exercise on cognition also may differ in older adults
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without cognitive concerns (as was the case in the LIFE trial)
when compared with individuals with cognitive concerns, MCI,
or dementia. In addition, different neuropsychological test bat-
teries may be more or less sensitive to specific cognitive changes
that are likely to be influenced by exercise.

Unlike studies of exercise, investigations evaluating the re-
lationship between specific dietary supplements and cogni-
tive decline have had more consistently negative findings. Al-
though severe nutritional deficiencies are known to contribute
to cognitive impairment in older adults (such as vitamin B,, de-
ficiency and niacin deficiency), RCTs have failed to demon-
strate benefits from nutritional supplementation to improve cog-
nition or prevent dementia. For example, vitamin E has not been
shown to protect against the development of dementia in RCTs
of individuals with MCI.!° Even though specific dietary supple-
ments may not be efficacious, results from the the PREDIMED
trial! demonstrated that consumption of a Mediterranean diet
supplemented with olive oil or nuts was associated with im-
proved cognitive function. Epidemiological evidence has also
suggested that adherence to a Mediterranean diet may be as-
sociated with a reduced risk of dementia, with this effect pos-
sibly mediated by beneficial cardiovascular effects.!? Thus, long-
term adherence to a balanced, heart-healthy diet may have
greater cognitive benefits than more narrow focus on supple-
menting specific micronutrients.

Although the well-designed RCTs presented by Sink and
colleagues® and Chew and colleagues® failed to demonstrate sig-
nificant cognitive benefits, these results should not lead to ni-
hilism involving lifestyle factors in older adults. It is still likely
that lifestyle factors such as diet and physical activity have im-
portant roles in the prevention of cognitive decline, dementia,
and performance of the activities of daily living. The FINGER
trial'® reported results of a multifaceted intervention that in-
cluded diet, exercise, cognitive training, and vascular risk moni-
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toring compared with provision of general health advice in par-
ticipants aged 60 to 77 years who were at risk of developing
dementia. At 2 years, the intervention was associated with sig-
nificant benefits on a comprehensive neuropsychological test
battery. Also, thereis encouraging epidemiological evidence sug-
gesting that the incidence of dementia among more recent co-
horts of older adults may be declining.'* These data are eco-
logical in nature but provide evidence of a potential reduction
in dementia risk that may be at least partly attributable to re-
ductions in cardiovascular risk factors (also major risk factors
for dementia), cardiovascular treatments such as aspirin and
lipid-lowering therapy, and increasing educational achieve-
ment. It is likely the biggest gains in reducing the overall bur-
den of dementia will be achieved through policy and public
health initiatives promoting primary prevention of cognitive de-
cline rather than efforts directed toward individuals who have
already developed significant cognitive deficits.

Physicians should encourage patients of all ages to opti-
mize physical activity levels throughout their life, which may
help to reduce the risk of developing dementia and many other
adverse health outcomes. An active lifestyle throughout the
lifespan may be more effective in preventing cognitive de-
cline than starting physical activity after the onset of cogni-
tive symptoms. Similarly, adherence to Mediterranean or heart
healthy diets throughout life are likely to be most beneficial
in preventing cognitive decline or the onset of dementia in con-
trast to isolated nutritional supplements initiated late in life.
Although the direct cognitive benefits of lifestyle interven-
tions will require further confirmation, there is clear evi-
dence that physical activity and a healthy diet contribute to
improvements in a wide variety of health outcomes. These in-
terventions are safe and widely available, but to be effective
will require sustained efforts from older individuals and en-
couragement from their physicians.
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