UCSF

UC San Francisco Previously Published Works

Title

Nonpharmacologic treatment and prevention strategies for dementia.

Permalink
https://escholarship.org/uc/item/9d39316f

Journal
Continuum: Lifelong Learning in Neurology, 19(2 Dementia)

Authors

Hoang, Tina
Yaffe, Kristine

Publication Date
2013-04-01

DOI
10.1212/01.CON.0000429178.14354.67

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/9d39316f
https://escholarship.org
http://www.cdlib.org/

CONTINUUM Review Article

Address correspondence to
Dr Kristine Yaffe, MD,
University of California,

San Francisco, 4150 Clement
Street, Box 181, San Francisco,
CA 94121,
kristine.yaffe@ucsf.edu.
Relationship Disclosure:

Dr Yaffe serves on the data
and safety monitoring boards
for the National Institute

on Aging and Takeda
Pharmaceutical Company
Limited; and receives grant
support from the NIH,
Alzheimer’s Association,
American Health Assistance
Foundation, the California
Department of Public Health,
and the US Department of
Defense. Ms Hoang reports
no disclosure.

Unlabeled Use of Products/
Investigational Use
Disclosure:

Dr Yaffe and Ms Hoang report
no disclosures.

© 2013, American Academy
of Neurology.

Nonpharmacologic
Treatment and
Prevention Strategies
for Dementia

Kristine Yaffe, MD; Tina Hoang, MSPH

ABSTRACT

Purpose of Review: Epidemiologic studies can provide critical evidence to inform
the timing and duration of nonpharmacologic interventions. Although more studies
are needed to further determine long-term efficacy, the evidence supporting mod-
ifiable risk factors for prevention is compelling, and prevention strategies that in-
corporate multidomain nonpharmacologic factors may have the most impact.
Recent Findings: Epidemiologic studies have identified a number of promising
nonpharmacologic factors that have the potential to lower the risk of developing
dementia.

Summary: Potential modifiable strategies for dementia prevention include cardiovas-
cular risk factors; lifestyle risk factors such as physical, cognitive, and social activity as
well as nutrition, smoking, and alcohol use; and sleep quality. Results of randomized
controlled trials for the treatment of cardiovascular risk factors have not been
consistent, while interventions that increase physical, cognitive, and social activity
have demonstrated protective effects for dementia risk. Trials of single-nutrient dietary
supplementation have also been conflicting, but focus on multinutrient supplemen-
tation shows promise. Observational data also indicate that sleep quality may be a
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INTRODUCTION

Evidence from epidemiologic studies
has been crucial in identifying several
potential modifiable risk factors for de-
mentia. Although new disease-modifying
drugs are currently under investigation,
recent pharmacologic trials have not
been very successful. It may still be years
before an effective drug is available for
prevention of Alzheimer disease (AD).
Although a consensus report from the
NIH determined that the body of proof
for modifiable risk factors is not yet
conclusive," nonpharmacologic strate-
gies may be promising alternatives, with
several already under investigation in

modifiable risk factor for dementia prevention.

randomized controlled trials. In addi-
tion, epidemiologic studies of these
modifiable risk factors can help facilitate
the transition from observational data
to effective prevention. This review sum-
marizes the major nonpharmacologic
risk factors with potential effects on
dementia prevention.

CARDIOVASCULAR RISK FACTORS

A number of cardiovascular risk fac-
tors have demonstrated a strong rela-
tionship with cognitive decline and
dementia, including hyperlipidemia,
hypertension, obesity, and diabetes.
These findings are strengthened by
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studies investigating the association
between metabolic syndrome (a con-
stellation of cardiovascular risk factors)
and cognitive function.® In epidemio-
logic studies, midlife vascular risk fac-
tors have been consistently associated
with risk of late-life dementia,® but
the association of late-life vascular risk
factors with dementia is less well
established.*

Data from observational cohort
studies indicate that high cholesterol
levels can increase a patient’s risk of
dementia, and both neuropathologic
and observational studies of patients
on statin therapies correspond with
these findings.”> High cholesterol may
increase the production and aggrega-
tion of amyloid-f by increasing en-
zyme activation in the amyloidogenic
pathway and by interfering with the
peptide’s interactions with the cell
membrane, but few studies have dis-
tinguished between the effects of spe-
cific lipids such as high-density or low-
density lipoproteins.”® Efforts to trans-
late these findings into preventive
interventions remain unsuccessful, as
randomized controlled trials have not
shown any benefits from statin therapys;
however, the lack of positive results
could be related to issues of blood-brain
barrier permeability as well as timing of
therapy.6 In addition, although the
data are limited, the US Food and
Drug Administration has recently mod-
ified drug safety labeling to inform
health care providers and consumers
of reports that some patients may ex-
perience memory loss or cognitive im-
pairment while on statin therapies.

As with hypercholesterolemia, high
blood pressure in midlife, approxi-
mately ages 40 to 60, has also been
associated with increased risk of vas-
cular dementia and AD. An increasing
number of studies also indicate that
hypotension in late life, roughly age
60 and older, may increase dementia
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risk due to effects on cerebral blood
flow.” Evidence from blood pressure
treatment trials (such as Action in Di-
abetes and Vascular Disease: Preterax
and Diamicron MR Controlled Evalua-
tion [ADVANCE|, Hypertension in the
Very Elderly Trial cognitive function
assessment |[HYVET-COG], and the
Study on Cognition and Prognosis in
the Elderly [SCOPE]) varies; some tri-
als demonstrate a benefit, and others
report no effects, which may be a re-
sult of differences between classes of
drugs used for hypertension therapy.®
To further understand the effects of
blood pressure treatment, the ongoing
Systolic Blood Pressure Intervention
Trial (SPRINT) will monitor the course
of cognitive decline with intensive blood
pressure control.”

The association between obesity
and increased risk of dementia might
be related to obesity’s role as a marker
of vascular and inflammatory damage,
since adipose tissues also secrete in-
flammatory proteins such as leptin,
which may affect neurodegeneration. ™
Similar to hypertension, obesity in late
life may not have the same association
as midlife obesity with risk of develop-
ing dementia.'' While few studies have
focused solely on weight loss for de-
mentia prevention, a meta-analysis of
weight loss trials reported benefits for
attention and executive function pri-
marily in obese subgroups; however,
long-term randomized controlled trials
are needed to determine the effective-
ness of such interventions.

The commonly observed diabetes-
associated increase in the risk of de-
mentia could be the result of several
pathways, including disruption of insulin
signaling necessary for brain function,
increased accumulation of advanced
glycation end products, and interference
with amyloid-p clearance." The role of
glycemic control is still uncertain but
may have a U-shaped association with

KEY POINTS

M Cardiovascular risk
factors (including
hyperlipidemia,
hypertension, obesity,
and diabetes) are
associated with
increased risk of
dementia.

M Results of previous
treatment trials for
hyperlipidemia and
hypertension have been
mixed, but additional
randomized controlled
trials are needed to
understand the
potential impact for
dementia prevention.
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KEY POINT

B Epidemiologic studies
indicate that physical
activity may delay
cognitive decline, and
evidence from early
randomized controlled
trials supports these
findings.

cognitive impairment. Studies have
demonstrated associations with both
hyperglycemia and hypoglycemia.'*
Preliminary treatment trials with intra-
nasal insulin have been encouraging,
and studies have reported positive effects
for cognition in patients with cognitive
impairment.15

LIFESTYLE RISK FACTORS
Physical Activity
Observational studies suggest a strong
association between physical activity
and maintenance of cognitive func-
tion. Physical activity may reduce risk
of dementia by increasing oxygen sat-
uration and neurogenesis as well as
decreasing vascular risk factors, inflam-
mation, and depressive symptoms.’® A
meta-analysis of prospective studies in
nondemented older adults found that
high, moderate, and low levels of physi-
cal activity were all protective against
cognitive decline compared to no phys-
ical activity."” In support of these
findings, imaging studies also suggest
that physical activity is associated with
beneficial effects on brain structure.'®
Generally, higher levels of physical
activity have been more protective in
cohort studies; however, in one prospec-
tive study of older women, sustained
strenuous physical activity before men-
opause was negatively associated with
cognitive function in late life."
Evidence from randomized con-
trolled trials indicates that both aero-
bic exercise and resistance training
can delay cognitive decline.?® Al-
though these findings are still prelim-
inary, physical activity interventions in
older adults have reported benefits for
executive function, processing speed,
delayed memory, and attention; pa-
tients with mild cognitive impairment
have shown particularly positive ef-
fects.” In patients with dementia,
physical activity interventions have im-
proved depressive symptoms, quality of
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life, and physical function; however, the
benefits for cognitive function are still
unclear.*!

Cognitive and Social Activity

The protective effects of cognitive
activity have given rise to the concept
of cognitive reserve, in which factors
such as education can serve as a buffer
against the effects of neuropathologic
damage associated with dementia.
High levels of education have been
consistently associated with decreased
risk of dementia, and older adults with
dementia who have more education
tend to have higher levels of plaque
accumulation than older adults with
less education but similar progression
of symptoms.** In a study of older
adults, the effect of plasma amyloid-f
on cognitive decline was attenuated
by cognitive reserve (defined as a high
level of education or literacy),”® and
neuropathologic studies indicate that
cognitive activity may increase neuro-
nal density and cortical thickness,
which modifies or compensates for
the effects of cerebrovascular dis-
ease.’* In evaluations of cognitive
engagement (ie, participation in activ-
ities such as games, puzzles, or read-
ing), increased cognitive activity was
also associated with lower risk of cog-
nitive decline and dementia.”® In addi-
tion, a small study of older adults
found that cognitive activity in early
and midlife was associated with lower
levels of amyloid-f deposition,26 and
cohort studies indicate that frequent
cognitive activity can compensate for
the effects associated with low level of
education.”’

Randomized controlled trials in both
healthy and impaired adults indicate
that cognitive training can be beneficial,
and suggest that interventions targeting
multiple domains are better than those
focused on a single domain; however,
the effects on dementia risk are still not
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confirmed.?® A recent Cochrane review
suggests that cognitive interventions,
particularly those that involve cognitive
stimulation, can benefit cognitive func-
tion in dementia patients, although
evidence for other outcomes (includ-
ing improvements in quality of life and
well-being) was more uncertain.*

As with cognitive activity, higher
levels of social engagement and social
networks have also been associated
with lower cognitive decline and re-
duced risk of dementia in observational
studies.®® The benefits of social en-
gagement may be linked to the mech-
anisms of cognitive reserve. Social
activities can increase cognitive stimu-
lation as well as enhance social support
and influence. However, reverse cau-
sality may also be an underlying factor
for this association. As dementia pro-
gresses, patients may be less able to
engage in social activity.’' Neverthe-
less, several long-term prospective
studies with follow-up times of over a
decade have also demonstrated similar
protective relationships between social
engagement and risk of dementia in
both mid- and late-life.** Evidence
from some trials suggests that in-
creased engagement in social activity
can reduce the risk of cognitive decline
and dementia. A group-based interven-
tion to increase social engagement in
lonely older adults led to improvement
in their Alzheimer Disease Assessment
Scale—Cognitive Subscale (ADAS-Cog)
scores after 3 months.*® Similarly, a
social-interaction intervention improved
cognitive function in Chinese elders,
although the results were not as signif-
icant as those for physical activity.34 The
amount and duration of social engage-
ment required to lower dementia risk is
undetermined, but an observational
study of social network characteristics
in older adults indicates that the quality
of social engagement, defined as sat-
isfaction with social engagement and
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perception of receiving more in re-
lationships than given, was more im-
portant for cognitive function than the
number of ties and social interactions.>?

Diet and Nutrition

The biological and epidemiologic evi-
dence to support the role of nutrient
intake in dementia risk is robust. Al-
though few studies have investigated
the lifelong effects of diet on dementia
risk, early-life nutrition has been shown
to affect academic and cognitive perfor-
mance,”” and studies in late life have
investigated the effects of a variety of
specific nutrients, including B vitamins
(essential for DNA metabolism, includ-
ing homocysteine methylation), antiox-
idants (protective against oxidative
damage and amyloid-f toxicity), and
fatty acids (necessary for neural mem-
brane integrity with possible protective
effects against oxidative damage).>
While many studies have demonstrated
strong associations between deficien-
cies for these nutrients and cognitive
function, the findings from most ran-
domized controlled trials of single-
nutrient supplements have not been
positive. For example, trials of folic acid
supplementation in older adults with-
out dementia ranging from 1 month to
3 years did not show significant benefits
for cognitive function.®” A similar line of
evidence has emerged for antioxidants,
in which supplementation with vitamins
E and C has not been consistently
protective.36 Large randomized con-
trolled trials have demonstrated that
Gingko biloba use is not effective *3°
and trials for fatty acids in older adults
have shown few benefits™’; however, a
meta-analysis of fatty acid trials by
individual cognitive domain outcomes
suggests that there may be improve-
ment on specific domains, including
immediate recall and processing
speed in nondemented patients with
cognitive impairment.41

KEY POINT

M Interventions that
increase a patient’s
cognitive and social
activity may have the
potential to serve as
a buffer against the
neuropathologic
damage associated
with dementia.
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KEY POINTS

W Nutrient deficits have
been associated with
increased risk of
dementia. Single-nutrient
supplementation trials
have not consistently
demonstrated benefits,
but results from
multinutrient trials
are promising.

W Smoking is associated
with increased risk of
dementia, whereas
moderate alcohol use
may have a protective
effect.

Several factors may contribute to the
lack of efficacy in these trials. Most early
studies did not assess nutrient deficien-
cies, and there may be threshold bene-
fits for nutrient supplementation. In
addition, a single-nutrient effect at the
individual level may be too small to
capture with pilot trials. Furthermore,
while observational studies often evalu-
ate the effects of individual nutrients,
the standard diet includes a wide range
of nutrients that could have both syn-
ergistic and antagonistic interactions.

Dementia prevention through dietary
intervention may be more effective if
multinutrient deficiencies are addressed.
In a cohort of older adults, the Mediter-
ranean diet (which is high in antioxidants
and omega-3 fatty acids) was associated
with lower risk of mild cognitive impair-
ment and AD,** and analysis of other
healthy dietary patterns has shown
similar protective associations with cog-
nitive function.® This is also supported
by preliminary cross-sectional data inves-
tigating dietary patterns’ relation to total
cerebral brain volume and to white
matter hyperintensity volumes.** To
date, a small number of multinutrient
trials have been conducted; in healthy
older adults, the effects of multivita-
min supplementation were mixed,45
but preliminary multinutrient and
medical food interventions that have
included vitamins, minerals, and fatty
acids for patients with dementia have
reported a delay in cognitive decline
and improvement in memory.46 Further
optimization of nutrient supplementa-
tion could make interventions more
effective, and future investigations into
changing dietary behaviors across the
life span, once confirmed, could have
significant public health impact.

Alcohol and Smoking

Both alcohol and smoking are impor-
tant lifestyle risk factors that signifi-
cantly affect dementia risk. Although
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nicotine may have short-term benefits
to cognition, cigarette smoking in-
creases inflammation and oxidative
stress,”” and neuroimaging studies
indicate that smoking may negatively
affect both macrostructures and
microstructures of the brain.*** Meta-
analysis of prospective studies indi-
cates that, compared to nonsmokers,
current smokers had higher rates of
cognitive decline as well as increased
risk of dementia, while former smokers
did not have an increased risk of de-
mentia when compared to nonsmokers
(Case 4-1)." Although few smoking-
cessation trials focus on benefits for
cognitive function, a recent study of
older adults enrolled in a smoking-
cessation intervention revealed that par-
ticipants who were able to quit smoking
experienced less cognitive decline than
unsuccessful quitters after 2 years; how-
ever, the two groups did not differ in
brain imaging outcomes.>”

In contrast to smoking, moderate
alcohol consumption may lower de-
mentia risk. Studies have reported
that there may be a J-shaped curve in
risk, in which moderate alcohol use is
protective compared to nondrinking,
but higher levels of alcohol consump-
tion are associated with increased risk
of dementia. Meta-analysis of epidemi-
ologic studies found that moderate
alcohol use was associated with de-
creased risk of AD and any dementia.”!
Proposed pathways may be related to
lowering lipid levels, modifying hor-
mone levels, preconditioning, or in the
case of wine, antioxidant effects.’ The
protective effect of different alcohol
types is unclear, with some studies
reporting benefits for all types and
others for wine consumption only.>"

SLEEP QUALITY

Sleep disturbances are common in
patients with dementia,>® and obser-
vational studies indicate that sleep
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Case 4-1

A 67-year-old woman presented with concerns about lowering her risk
of Alzheimer disease (AD). Her mother had been diagnosed with AD at
age 76 and recently died of AD-related complications at 88 years old.
The patient’s two siblings, aged 74 and 79, were both high-functioning
and had not reported any symptoms. Her aunts and uncle had never
been diagnosed with AD, and she had no other family history of
neurodegenerative disease. The patient reported that she had no cognitive
complaints or symptoms.

After neuropsychologic testing, she was diagnosed as being cognitively
normal. Her physical and neurologic examinations were also normal. She
was mildly obese with a body mass index (BMI) of 33.7 kg/m?. Four years
ago, she was diagnosed with hypertension and had been treated with a
low-dose beta-blocker since then; she did not take any other medications.
Her job as a lawyer was mostly sedentary, and she had little time for
physical activity. She was a former smoker and occasionally drank one to
two glasses of alcohol in social settings. Her partner had reported that the
patient’s snoring had worsened over the course of several years.

Comment. The patient may be at increased risk for AD because of her
family history in a first-degree relative; however, currently approved
treatment is not clinically indicated, as she has not reported any symptoms
and her neuropsychologic testing is normal. In this case, genetic testing
(if done at all) would primarily occur in a research setting and is unlikely to
be positive for autosomal dominant AD, considering the late age of the
mother’s disease onset and a less than 50% pattern of inheritance
among family members. She is encouraged to make an appointment for
additional evaluation if new symptoms emerge, and if possible, to bring an
informant in future visits to provide a collateral history.

The patient is counseled to adhere to her current treatment for
hypertension and encouraged to maintain her abstinence from smoking.
To decrease her cardiovascular and dementia risk, it is recommended that
she increase her weekly participation in moderate- to high-intensity
physical activity. Regular physical activity may also lower her BMI, which
would further reduce her risk profile. Increased social and cognitive
activities, such as volunteering, reading, or cognitive exercises, could also
be suggested. In addition, she could be referred to a sleep expert to test
her for sleep-disordered breathing and provide possible treatment options
if needed.

quality is related to cognitive function
in both early and late life. In children,
poor sleep quality is associated with
lower IQ and poor academic perfor-
mance in school,”® and in older adults,
sleep disturbance and duration have
also been linked to poor cognitive
outcomes.>”> While most of these stud-
ies have assessed sleep quality with
subjective questionnaires, a small
number have used objective sleep

Continuum (Minneap Minn) 2013;19(2):372-381

measures, which provides additional
support for this association in older
adults; however, many prior investiga-
tions have only assessed cross-sectional
associations, and the temporality of the
relationship was uncertain. Recently, a
prospective study of older adults found
that sleep-disordered breathing was
associated with an increased risk of
dementia.>® Altered circadian rhythms,
including decreased amplitude and

Copyright © American Academy of Neurology. Unauthorized reproduction of this article is prohibited.
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KEY POINTS

M The evidence for sleep
quality as a modifiable
risk factor is preliminary,
but observational
studies support a
possible role for
treatment of sleep
disturbances and
sleep-disordered
breathing.

B Epidemiologic studies
can provide critical
evidence to inform the
timing and duration of
nonpharmacologic
interventions.

B Nonpharmacologic
interventions could play
a major role in reducing
dementia prevalence,
especially when their
effects are considered
collectively.

robustness as well as shifted time of
peak activity, have also been associated
with an elevated risk of developing
dementia.”” Because these findings are
recent, prevention trials have not yet
begun; however, small trials of contin-
uous positive airway pressure indicate
that treatment of sleep-disordered
breathing may improve cognitive func-
tion in patients with dementia.>®

CONCLUSION

Despite encouraging progress in iden-
tifying nonpharmacologic risk factors,
the translation of current observa-
tional evidence to effective trials and
prevention has significant obstacles,
with many questions still unanswered.
These issues may be especially dif-
ficult to resolve with randomized
controlled trials because they would
require prolonged maintenance of an
intervention study for large, diverse
cohorts. Early studies and trials indi-
cate that nonpharmacologic interven-
tions may face just as many challenges
as pharmacologic interventions, and
because the NIH State of the Science
report concluded that the level of
evidence for nonpharmacologic inter-
ventions is insufficient, the panel of
experts also recommended more vigor-
ous standards for measures of exposure
and cognitive outcomes, as well as the
continued utilization of long-term pop-
ulation-based studies.

While most epidemiologic cohort
studies have focused on mid- and late-
life risk, and some studies have con-
sidered early-life exposures, much less
is known about the role of modifiable
risk factors across the full life course.
Because dementia has a prolonged
prodromal phase, understanding ef-
fects across the life course can help
focus the timing and duration of pre-
vention targets. The evaluation of ex-
posures is complementary to this
perspective. Many investigations mea-
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sure a risk factor at one point in time
rather than assess the factor longitudi-
nally, but the effects can vary, and initial
epidemiologic findings indicate that
there may be “critical windows” in the
life course during which a risk factor is
particularly effective or detrimental.>
In addition to lifelong evaluation of
modifiable risk factors, studies have
yet to specify populations that would
most benefit from intervention. For
example, the possible modifying ef-
fects of genetic risk factors for non-
pharmacologic risk factors are still
undefined.

These remaining questions not-
withstanding, nonpharmacologic in-
terventions have the potential for
significant public health impact. A
recent review of modifiable risk fac-
tors for AD estimated that a 25% re-
duction of cardiovascular risk factors
(diabetes, hypertension, and obesity)
would decrease the number of AD
cases by 770,000 worldwide and
233,000 in the United States, and a
25% reduction of physical inactivity
behaviors would decrease the number
of cases by 1,000,000 worldwide and
232,000 in the United States. The
study also provides support for tar-
geting multiple modifiable factors to
significantly reduce disease prevalence.
It was estimated that a 25% reduction of
a combination of seven modifiable risk
factors (ie, diabetes, hypertension, obe-
sity, depression, physical inactivity,
smoking, and education/cognitive in-
activity) would prevent up to 3 million
cases worldwide and 492,000 cases in
the United States.*

With the goal of targeting multiple
modifiable pathways, a small number
of randomized controlled trials have
started to test the efficacy of multi-
domain interventions. These include
the Finnish Geriatric Intervention Study
to Prevent Cognitive Impairment and
Disability (FINGER) with both physical
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and cognitive activity components, die-
tary intervention, and vascular risk
factor management; and the Multi-
domain Alzheimer Preventive Trial
(MAPT), which will test omega-3 sup-
plementation as well as a multidomain
intervention with cognitive training,
physical training, and nutritional educa-
tion.®" The Prevention of Dementia
by Intensive Vascular Care (PreDIVA)
study will target multiple vascular risk
factors, including hypertension and
hyperlipidemia, through primary care
management and counseling.®® In the
future, the most effective interventions
may be those that are tailored for
specific subpopulations and combine
both pharmacologic and nonpharma-
cologic strategies.

REFERENCES

1. Daviglus ML, Bell CC, Berrettini W, et al.
National Institutes of Health State-of-the-Science
Conference statement: preventing
Alzheimer disease and cognitive decline.
Ann Intern Med 2010;153(3):176-181.

2. Tolppanen A-M, Solomon A, Soininen H,
Kivipelto M. Midlife vascular risk factors
and Alzheimer’s disease: evidence from
epidemiological studies. J Alzheimers Dis
2012;32(3):531-540.

3. Yaffe K, Kanaya A, Lindquist K, et al. The
metabolic syndrome, inflammation, and risk
of cognitive decline. JAMA 2004;292(18):
2237-2242.

4. Peltz CB, Corrada MM, Berlau DJ, Kawas CH.
Cognitive impairment in nondemented
oldest-old: prevalence and relationship to
cardiovascular risk factors. Alzheimers
Dement 2012;8(2):87-94.

5. Shepardson NE, Shankar GM, Selkoe DJ.
Cholesterol level and statin use in Alzheimer
disease: I. Review of epidemiological and
preclinical studies. Arch Neurol 2011;68(10):
1239-1244.

6. Shepardson N, Shankar G, Selkoe D.
Cholesterol level and statin use in Alzheimer
disease: Il. Review of human trials and
recommendations. Arch Neurol 2011;68(11):
1385-1392.

7. Kennelly S, Collins O. Walking the cognitive
“minefield” between high and low blood
pressure. J Alzheimers Dis 2012;32(3):609-621.

Continuum (Minneap Minn) 2013;19(2):372-381

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Staessen JA, Thijs L, Richart T, et al. Placebo-

controlled trials of blood pressure-lowering
therapies for primary prevention of
dementia. Hypertension 2011;57(2):e6-€7.

. Systolic Blood Pressure Intervention Trial

(SPRINT). Clinicaltrials.gov. www.clinicaltrials.
gov/ct2/show/NCT01206062. Updated
December 6, 2010. Accessed November 1, 2012.

Zeki Al Hazzouri A, Haan MN, Whitmer RA,
et al. Central obesity, leptin and cognitive
decline: the Sacramento Area Latino Study
on Aging. Dement Geriatr Cogn Disord
2012;33(6):400-409.

Anstey KJ, Cherbuin N, Budge M, Young J.
Body mass index in midlife and late-life as a
risk factor for dementia: a meta-analysis of
prospective studies. Obes Rev 2011;12(5):
e426-e437.

Siervo M, Arnold R, Wells JCK, et al.
Intentional weight loss in overweight and
obese individuals and cognitive function: a
systematic review and meta-analysis. Obes
Rev 2011;12(11):968-983.

Profenno LA, Porsteinsson AP, Faraone SV.
Meta-analysis of Alzheimer’s disease risk
with obesity, diabetes, and related disorders.
Biol Psychiatry 2010;67(6):505-512.

Yaffe K, Falvey C, Hamilton N, et al. Diabetes,
glucose control, and 9-year cognitive decline
among older adults without dementia.

Arch Neurol 2012;69(9):1170-1175.

Craft S, Baker LD, Montine TJ, et al.
Intranasal insulin therapy for Alzheimer
disease and amnestic mild cognitive
impairment: a pilot clinical trial. Arch Neurol
2012;69(1):29-38.

Ahlskog JE, Geda YE, Graff-Radford NR,
Petersen RC. Physical exercise as a preventive
or disease-modifying treatment of
dementia and brain aging. Mayo Clin Proc
2011;86(9):876-884.

Sofi F, Valecchi D, Bacci D, et al. Physical
activity and risk of cognitive decline: a
meta-analysis of prospective studies. J Intern
Med 2011;269(1):107-117.

Erickson K, Raji CA, Lopez OL, et al. Physical
activity predicts gray matter volume in late
adulthood: the Cardiovascular Health Study.
Neurology 2010;75(16):1415-1422.

Tierney MC, Moineddin R, Morra A, et al.
Intensity of recreational physical activity
throughout life and later life cognitive
functioning in women. J Alzheimers Dis
2010;22(4):1331-1338.

Smith PJ, Blumenthal JA, Hoffman BM, et al.
Aerobic exercise and neurocognitive
performance: a meta-analytic review of

KEY POINT

M The latest
nonpharmacologic
randomized controlled
trials will test the
efficacy of targeting
multiple modifiable risk
factors, and future
interventions may
incorporate both
pharmacologic and
nonpharmacologic
methods.

Copyright © American Academy of Neurology. Unauthorized reproduction of this article is prohibited.


www.clinicaltrials.gov/ct2/show/NCT01206062
www.clinicaltrials.gov/ct2/show/NCT01206062

CONTINUUM Nonpharmacologic Treatment and Prevention

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

randomized controlled trials. Psychosom
Med 2010;72(3):239-252.

Littbrand H, Stenvall M, Rosendahl E.
Applicability and effects of physical exercise
on physical and cognitive functions and
activities of daily living among people with
dementia: a systematic review. Am J Phys
Med Rehabil 2011;90(6):495-518.

Meng X, D'Arcy C. Education and dementia
in the context of the cognitive reserve
hypothesis: a systematic review with
meta-analyses and qualitative analyses.
PLoS One 2012;7(6):e38268.

Yaffe K, Weston A, Graff-Radford NR, et al.
Association of plasma beta-amyloid level
and cognitive reserve with subsequent
cognitive decline. JAMA 2011;305(3):261-266.

Valenzuela MJ, Matthews FE, Brayne C, et al.
Multiple biological pathways link cognitive
lifestyle to protection from dementia. Biol
Psychiatry 2012;71(9):783-791.

Treiber KA, Carlson MC, Corcoran C, et al.
Cognitive stimulation and cognitive and
functional decline in Alzheimer’s disease:
the cache county dementia progression
study. J Gerontol B Psychol Sci Soc Sci
2011;66(4):416-425.

Landau SM, Marks SM, Mormino EC, et al.
Association of lifetime cognitive engagement
and low B-amyloid deposition. Arch Neurol
2012;69(5):623-629.

Lachman ME, Agrigoroaei S, Murphy C,
Tun PA. Frequent cognitive activity
compensates for education differences in
episodic memory. Am J Geriatr Psychiatry
2010;18(1):4-10.

Gates N, Sachdev P, Fiatarone Singh M,
Valenzuela M. Cognitive and memory
training in adults at risk of dementia: a
systematic review. BMC Geriatr 2011;11:55.

Woods B, Aguirre E, Spector A, Orrell M.
Cognitive stimulation to improve cognitive
functioning in people with dementia.
Cochrane Database Syst Rev 2012;2:
CD005562.

Crooks VC, Lubben J, Petitti DB, et al. Social
network, cognitive function, and dementia
incidence among elderly women. Am J
Public Health 2008;98(7):1221-1227.

Stoykova R, Matharan F, Dartigues JF,
Amieva H. Impact of social network on
cognitive performances and age-related
cognitive decline across a 20-year follow-up.
Int Psychogeriatr 2011;1-8.

Amieva H, Stoykova R, Matharan F, et al.
What aspects of social network are protective
for dementia? Not the quantity but the

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

quality of social interactions is protective
up to 15 years later. Psychosom Med 2010;
72(9):905-911.

Pitkala KH, Routasalo P, Kautiainen H,

et al. Effects of socially stimulating group
intervention on lonely, older people’s
cognition: a randomized, controlled trial.
Am J Geriatr Psychiatry 2011;19(7):654-663.

Mortimer JA, Ding D, Borenstein AR, et al.
Changes in brain volume and cognition

in a randomized trial of exercise and social
interaction in a community-based sample
of non-demented Chinese elders.

J Alzheimers Dis 2012;30(4):757-766.

Benton D. Neurodevelopment and
neurodegeneration: are there critical

stages for nutritional intervention? Nutr Rev
2010;68(suppl 1):56-S10.

Morris MC. Nutritional determinants of
cognitive aging and dementia. Proc Nutr
Soc 2012;71(1):1-13.

Wald DS, Kasturiratne A, Simmonds M.
Effect of folic acid, with or without other B
vitamins, on cognitive decline: meta-analysis
of randomized trials. Am J Med 2010;123(6):
522-527.e2.

DeKosky ST, Williamson JD, Fitzpatrick AL,
et al. Ginkgo biloba for prevention of
dementia: a randomized controlled trial
[erratum published in JAMA 2008;300(23):
2730]. JAMA 2008;300(19):2253-2262.

Vellas B, Coley N, Ousset PJ, et al. Long-term
use of standardised ginkgo biloba extract
for the prevention of Alzheimer’s disease
(GuidAge): a randomised placebo-controlled
trial. Lancet Neurol 2012; 11(10):851-859.

Dangour AD, Andreeva VA, Sydenham E,
Uauy R. Omega 3 fatty acids and cognitive
health in older people. B J Nutr 2012;
107(suppl 2):5152-5158.

Mazereeuw G, Lanctot KL, Chau SA, et al.
Effects of omega-3 fatty acids on cognitive
performance: a meta-analysis. Neurobiol
Aging 2012;33(7):1482.e1417-1482.e1429.

Scarmeas N, Stern Y, Mayeux R, et al.
Mediterranean diet and mild cognitive
impairment. Arch Neurol 2009;66(2):
216-225.

Gu Y, Scarmeas N. Dietary patterns in
Alzheimers disease and cognitive aging.
Curr Alzheimer Res 2011;8(5):510-519.

Bowman GL, Silbert LC, Howieson D, et al.
Nutrient biomarker patterns, cognitive
function, and MRI measures of brain aging.
Neurology 2012;78(4):241-249.

Harris E, Macpherson H, Vitetta L, et al.
Effects of a multivitamin, mineral and

April 2013

Copyright © American Academy of Neurology. Unauthorized reproduction of this article is prohibited.



46.

47.

48.

49.

50.

51.

52.

53.

herbal supplement on cognition and blood
biomarkers in older men: a randomised,
placebo-controlled trial. Hum
Psychopharmacol 2012;27(4):370-377.

Remington R, Chan A, Paskavitz J, Shea TB.
Efficacy of a vitamin/nutriceutical formulation
for moderate-stage to later-stage Alzheimer’s
disease: a placebo-controlled pilot study.
Am J Alzheimers Dis Other Demen 2009;
24(1):27-33.

Anstey KJ, von Sanden C, Salim A, O'Kearney
R. Smoking as a risk factor for dementia
and cognitive decline: a meta-analysis of
prospective studies. Am J Epidemiol 2007;
166(4):367-378.

Debette SMD, Seshadri S, Beiser A, et al.
Midlife vascular risk factor exposure accelerates
structural brain aging and cognitive decline.
Neurology 2011;77(5):461-468.

Gons RAR, van Norden AG, de Laat KF, et al.
Cigarette smoking is associated with

reduced microstructural integrity of cerebral
white matter. Brain 2011;134(pt 7):2116-2124.

Almeida OP, Garrido GJ, Alfonso H, et al.
24-Month effect of smoking cessation on
cognitive function and brain structure in later
life. Neuroimage 2011;55(4):1480-1489.

Anstey KJ, Mack HA, Cherbuin N. Alcohol
consumption as a risk factor for dementia
and cognitive decline: meta-analysis of
prospective studies. Am J Geriatr Psychiatry
2009;17(7):542-555.

Collins M, Neafsey E, Wang K, Achille N,
Mitchell R, Sivaswamy S. Moderate ethanol
preconditioning of rat brain cultures
engenders neuroprotection against
dementia-inducing neuroinflammatory
proteins: possible signaling mechanisms. Mol
Neurobiol 2010;41(2-3):420-425.

Bombois S, Derambure P, Pasquier F, Monaca C.
Sleep disorders in aging and dementia.
J Nutr Health Aging 2010;14(3):212-217.

Continuum (Minneap Minn) 2013;19(2):372-381

54.

55.

56.

57.

58.

59.

60.

61.

62.

Beebe DW. Cognitive, behavioral, and
functional consequences of inadequate
sleep in children and adolescents. Pediatr
Clin North Am 2011;58(3):649-665.

Elwood PC, Bayer AJ, Fish M, et al. Sleep
disturbance and daytime sleepiness predict
vascular dementia. J Epidemiol Community
Health 2011;65(9):820-824.

Yaffe K, Laffan AM, Harrison SL, et al.
Sleep-disordered breathing, hypoxia, and
risk of mild cognitive impairment and
dementia in older women. JAMA 2011;
306(6):613-619.

Tranah GJ, Blackwell T, Stone KL, et al.
Circadian activity rhythms and risk of
incident dementia and mild cognitive
impairment in older women. Ann Neurol
2011;70(5):722-732.

Cooke JR, Ayalon L, Palmer BW, et al.
Sustained use of CPAP slows deterioration
of cognition, sleep, and mood in patients
with Alzheimer’s disease and obstructive
sleep apnea: a preliminary study. J Clin Sleep
Med 2009;5(4):305-309.

Whitmer RA, Quesenberry CP, Zhou J,
Yaffe K. Timing of hormone therapy and
dementia: the critical window theory
revisited. Ann Neurol 2011;69(1):163-169.

Barnes DE, Yaffe K. The projected effect
of risk factor reduction on Alzheimer’s
disease prevalence. Lancet Neurol 2011;
10(9):819-828.

Andrieu S, Aboderin |, Baeyens J, et al. IAGG
Workshop: health promotion program on
prevention of late onset dementia. J Nutr
Health Aging 2011;15(7):562-575.

Richard E, den Heuvel EV, Moll van
Charante EP, et al. Prevention of dementia
by intensive vascular care (PreDIVA):

a cluster-randomized trial in progress.
Alzheimer Dis Assoc Disord 2009;23(3):
198-204.

Copyright © American Academy of Neurology. Unauthorized reproduction of this article is prohibited.






