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ABSTRACT: A healthy brain is critical for living a longer and fuller life. The projected aging of the population, however, raises new
challenges in maintaining quality of life. As we age, there is increasing compromise of neuronal activity that affects functions
such as cognition, also making the brain vulnerable to disease. Once pathology-induced decline begins, few therapeutic
options are available. Prevention is therefore paramount, and primary care can play a critical role. The purpose of this American
Heart Association scientific statement is to provide an up-to-date summary for primary care providers in the assessment and
modification of risk factors at the individual level that maintain brain health and prevent cognitive impairment. Building on the
2017 American Heart Association/American Stroke Association presidential advisory on defmmg brain health that included
“Life's Simple 7! we describe here modifiable risk factors for cognitive decline, including Eie’pressmn hypertension, physical
inactivity, diabetes, obesity, hyperlipidemia, poor diet, smoking, social isolation, excessive alcohol use, sleep disorders, and
hearing loss. These risk factors include behaviors, conditions, and lifestyles that can emerge before adulthood and can be
routinely identified and managed by primary care clinicians.
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organ that functions to register and record expe-

riences. In youth, sound cognition is expected, but
with aging, the increasingly vulnerable brain acquires
injuries, and cognitive decline becomes more prevalent.
As the average age of the US population grows, this
age effect becomes of greater concern as the number
of individuals with or at risk for mild cognitive impairment
(MCI) and dementia grows." As of now, 1 in 5 Americans
>65 years of age has MCl, and 1 in 7 has dementia?; by
2050, however, the number of Americans with demen-
tia will triple.® The importance of cognition was affirmed
by the Affordable Care Act, which mandated coverage
of an assessment of cognitive function as part of the
annual wellness benefit for Medicare beneficiaries.* The
question arises, however, about what the health care
community can do proactively to mitigate or forestall the
onset of decline before it happens. Primary care is well
suited to emphasize brain health as part of the goal of

The brain, through its capacity for cognition, is the
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many preventive interventions. The purpose of this docu-
ment is to summarize information that will help primary
care providers optimize their effectiveness in maintain-
ing brain health.

For clinicians and scientists, brain health can be
approached along many structural, physiological, and
epidemiological dimensions. Clinically, optimal brain
health is the absence of cognitive impairment/demen-
tia, stroke, and other brain diseases. Pathologically,
optimal brain health is the absence of neurodegenera-
tive, cerebrovascular, and comorbid diseases that inter-
fere with everyday physical and cognitive functioning.
Pragmatically, it is the preservation of neuronal func-
tion to meet the demands of everyday life, operationally
defined in terms of the capacity to function adaptively in
one’s environment. With aging come increasingly com-
promised neuronal activity and greater vulnerability to
disease.® The ability to think, solve problems, remem-
ber, perceive, and communicate is crucial to successful
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Figure. The American Heart Association’s Life’s Simple 7, as
described by Lloyd-Jones et al'? and later Gorelick et al."

living; their loss can lead to helplessness and depen-
dency. Once pathologically based decline begins, how-
ever, there are few therapeutic options to halt or slow
the downward course.

Because of their central role in patient care and
management, primary care providers are in a strategic
position to identify and manage risk factors for cognitive
decline. The goal is to identify and modify risk factors
leading to brain injury before it happens. People with
dementia experience lower quality of life,® and caregiv-
ers, typically family members, experience high rates of
psychological stress and physical ill health.” Demen-
tia is among the costliest medical conditions, shown
to be more expensive in both direct and indirect costs
than heart disease or cancer? with worldwide costs
estimated at $818 billion in 2015.° Delaying cognitive
decline through primary care provider—instigated risk
factor modification for even a small percentage of indi-
viduals would enable many more people to reach end of
life without dementia and would have substantial ben-
efits for patients, caregivers, and society.

In 2017 the American Heart Association (AHA)/
American Stroke Association issued a presidential advi-
sory on defining brain health that included “Life’s Simple
7"" as a follow-up to an earlier statement on the pro-
motion of cardiovascular health!'? (Figure). The goal of
that document was to provide a model for operationally
defining brain health in highly quantifiable terms and
to suggest specific therapeutic targets for preventive
intervention that included risk factor management and
lifestyle changes. The purpose of the current statement
is to update the evidence supporting that strategy and
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to emphasize the importance of dissemination and sur-
veillance in the primary care setting. We acknowledge
that the notion of brain health encompasses other func-
tions such as mobility and emotional status, but they are
interdependent with systems and conditions outside the
brain. We chose cognition because it is uniquely depen-
dent on the brain.

METHODS

In April 2019, the AHA Stroke Council convened the
Brain Science Subcommittee to address science-based
issues related to brain health. The committee recom-
mended a scientific statement on the role of primary care
in maintaining brain health. A writing group was assem-
bled and commissioned to focus on 4 topics: definition of
brain health, risk factors for cognitive impairment, strate-
gies to safeguard brain health, and integration of best
practices into primary care.

The writing group members were chosen for their
knowledge in specific areas and experience with
guideline development and scientific statements. The
participants included representatives from neurology,
neuropsychology, integnal ‘medicine, family practice, epi-
demiology, and nursing. The-first conference call was
held in November 2019. Each of the major sections of
the manuscript was assigned a lead author, and the chair
and cochair were responsible for drafting the introduc-
tion, methods, and concluding sections and editing all
subsections.of the manuscript. Literature searches were
conducted by the lead authors.

The statement was independently reviewed by the
AHA Science Advisory and Coordinating Committee. The
writing group responded point by point to each comment
made by the reviewers. Final approval of the manuscript
was provided by the AHA Science Advisory and Coordi-
nating Committee.

COGNITION

Cognition refers to all brain functions that support the
perception, acquisition, storage, retrieval, and complex
processing of information, including communication,
planning, and navigation. It is a rubric, not a single entity,
that encompasses many domains.'® A person’s pattern
of cognitive impairment depends in part on the location
and severity of the brain dysfunction; any combination of
impairment in learning, memory, visuospatial skills, lan-
guage, complex attention, and executive function can be
seen. In typical late-onset Alzheimer disease, for exam-
ple, episodic memory impairment is usually the earliest
and most salient feature, consistent with the profound
effects of the disease on medial temporal lobe struc-
tures." We describe below the continuum of cognitive
decline that we wish to mitigate.
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Definitions and Diagnostic Criteria for
Subjective Cognitive Decline, MCI, and
Dementia

Subjective cognitive decline is a self-experienced,
persistent decline in cognitive function from a previ-
ous state, lasting >6 months, without (or before) a for-
mal examination by a health care provider or cognitive
testing.'®'® MCl is a clinical diagnosis for a symptom-
atic syndrome on the continuum of cognitive decline
between normal cognition and dementia and is charac-
terized by measurable cognitive impairment that does
not significantly impair daily, social, or occupational
functioning; help is not required to perform basic or
instrumental activities of daily living (eg, bathing, dress-
ing, grocery shopping, and taking medicines).'”"'° In
contrast, dementia is a clinical diagnosis for a syndrome
characterized by objective cognitive impairment that
occurs over months to years that is severe enough to
interfere with daily, social, or occupational functioning;
help is needed to perform basic or instrumental activi-
ties of daily living.2®?' The fifth edition of the Ameri-
can Psychiatric Association’s Diagnostic and Statistical
Manual of Mental Disorders has different nomenclature,
using minor neurocognitive disorder for MCl and major
neurocognitive disorder for dementia.??

After determining the severity of the cognitive impair-
ment and its impact on everyday functioning, clinicians
can assign a pathogenetic subtype.?? MCI and dementia
can be caused by different pathologies, including neu-
rodegenerative disease (Alzheimer disease, Lewy body
disease, TAR DNA-binding protein 43, and hippocam-
pal sclerosis) and cerebrovascular disease. Although
Alzheimer disease is probably the most common cause,
most cases of MCl and dementia are mixed, with contri-
butions by neurodegenerative disease, cerebrovascular
disease, and comorbidities.'82023

Epidemiology of Subjective Cognitive Decline,
MCI, and Dementia

The risk of MCI and dementia increases with aging.
Prevalence estimates of subjective cognitive decline,
MCI, and dementia differ across studies. Approxi-
mately 11.7% of Americans >65 years of age report
subjective cognitive decline.?* Results from the Aging,
Demographics, and Memory Study estimate that the
prevalence of MCI is 22.2% and the prevalence of
dementia is 13.9% among individuals >71 years of
age.??® Results from the Chicago Health and Aging
Project estimate that 10% of adults >65 years of age
have Alzheimer dementia in particular® The numbers
of Americans with MCI and dementia are projected to
triple by 2050 because of the increases in the popu-
lation >65 years of age and in average life expectancy.
It should be pointed out, however, that there is recent
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evidence that the incidence of Alzheimer disease may
be declining, especially in higher-income countries.?”2°
There is also considerable evidence that improvements
in the management of vascular health may be contrib-
uting to this observed decline in dementia incidence
across different racial/ethnic groups.3°-32

Prognosis is uncertain for individuals with subjec-
tive cognitive decline and MCI. Subjective cognitive
decline might be an indicator of symptomatic preclini-
cal cognitive decline. However, it does not inevitably
progress to MCI, even after 10 to 20 years.?33% Simi-
larly, MCI does not inevitably progress to dementia,3®
even after a decade,®®® and a small percentage of
individuals with MCI have improvements in cogni-
tion.?94% The risk of conversion from MCI to dementia
ranges from 3%/y to 15%/y and varies by popula-
tion, with lower risk in community-based samples and
higher risk in samples from Alzheimer disease clinics
and research centers3"%4! Dementia worsens over
time in nearly all individuals.*?43

Risk Factors for Cognitive Impairment

Contributors to progressive intellectual decline include
health and lifestyle faétafs:that are potentially modifiable.
Although Life’s Simple 7's ideal cardiovascular health
(Table) is defined by the presence of favorable health
behaviors, favorable health factors, and the absence
of clinical cardiovascular disease, this section shifts to
unfavorable or unhealthy factors and behaviors; that is,
factors that increase the chance of developing cognitive
impairment. Combining findings from a previous system-
atic literature review, a Delphi consensus study identified
the following major, modifiable risk factors for cognitive
decline: depression, midlife hypertension, physical inac-
tivity, diabetes, midlife obesity, hyperlipidemia, and smok-
ing.** Across studies, cardiovascular risk factors, many
of which are amenable to change, emerge as highly
associated with future cognitive impairment, including
dementia."" A commissioned report on approaches to
dementia modeled the life course of modifiable risk fac-
tors for dementia and estimated that 35% of dementia
cases would be prevented if known risk factors were
eliminated, including obesity, hypertension, depression,
smoking, physical inactivity, diabetes, hearing impair-
ment, less education, and social isolation.”® New data
show that modifiable risk factors, including hyperten-
sion, diabetes, and smoking, in midlife not only acceler-
ate cognitive decline in older age but also increase the
odds of cognitive decline in middle age.** A major chal-
lenge for providers and public health experts, however, is
how to successfully modify these risk factors with inter-
ventions that are widely and effectively used. Although
some preventive intervention trials have yielded modest
or negative results,*®*” recent evidence from multidomain
interventions has shown promise for reducing cognitive
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Table. Life’s Simple 7: Definition of Ideal Cardiovascular
Health

Goal/metric Ideal cardiovascular health definition

Current smoking

Adults >20 y of age Never or quit >12 mo ago

Children 12-19 y of age Never tried; never smoked whole

cigarette

Body mass index

Adults >20 y of age <25 kg/m?

Children 2-19 y of age <85th percentile

Physical activity

Adults >20 y of age >150 min/wk moderate intensity, >75

min/wk vigorous intensity, or combination

Children 12-19 y of age >60 min of moderate- or vigorous-intensity

activity every day

Healthy Diet Score

Adults >20 y of age 4-5 Components*

Children 5-19 y of age 4-5 Components*

Total cholesterol

Adults >20 y of age <200 mg/dLt

Children 6-19 y of age <170 mg/dLt

Blood pressure

Adults >20 y of age <120/<80 mmHgt

Children 8-19 y of age <90th percentilet

Fasting plasma glucose

Adults >20 y of age <100 mg/dLt

Children 12-19 y of age <100 mg/dLt

“Low glycemic load, high cereal fiber, high folate, high marine omega-3 fatty
acid, a high ratio of polyunsaturated to saturated fat, low trans fat content.

tUntreated values.

Adapted from Lloyd-Jones et al.!? Copyright © 2010, American Heart Asso-
ciation, Inc.

decline in at-risk older adults,*®4° and the decline in over-
all incidence rates is felt to be attributable in part to bet-
ter control of risk factors.?®

ASSOCIATION OF MODIFIABLE RISK
FACTORS WITH BRAIN HEALTH

In the past, the evidence guiding principles for prevent-
ing cognitive decline stemmed largely from observa-
tional studies. More recently, however, SPRINT MIND
(Systolic Blood Pressure Intervention Trial-Memory
and Cognition in Decreased Hypertension) showed
in a randomized controlled trial (RCT) that lowering
systolic blood pressure (BP) to <120 mm Hg reduced
risk for the combined outcome of MCl and dementia.?®
This proof-of-concept research supports the more
general thesis that reducing risk for vascular disease
may improve brain health. In this section, we summa-
rize risk factors, including hypertension, that can be
assessed and modified to maintain brain health and
prevent cognitive decline.
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BP Control: Hypertension

Hypertension is a well-established risk factor for stroke
and vascular dementia®'? A systematic review and
meta-analysis of 7 studies found that systolic BP >160
mmHg was associated with a 25% increase in risk for
Alzheimer disease®® Systolic BP >140 mmHg was
associated with an 18% increased risk. In the Framing-
ham Offspring (n=1440) and the ARIC (Atherosclerosis
Risk in Communities; n=4761) prospective cohort stud-
ies, midlife hypertension (eg, 40-65 years of age) was
associated with increased risk of later-life dementia.®°
As noted, the most robust data to date on BP manage-
ment for maintaining brain health come from the SPRINT
MIND study.*® Previous observational studies may have
been underpowered or had insufficient follow-up time
to examine the effect of antihypertensive treatment on
rates of cognitive decline. In this RCT of hypertensive
adults >60 years of age (mean age, 68 years; 28%
>75 years) with high cardiovascular disease risk (mean
10-year cardiovascular disease risk, #20%), targeting a
systolic BP of <120 mmHg compared with <140 mmHg
reduced the risk for the nonprimary combined outcome
of MCI and dementiagby 19% (14.6 versus 18.3 cases
per 1000 person-years)-over- a median intervention
period of 3.3 years and an overall median follow-up of
5.1 years. Although subsequent meta-analyses provide
new support for the management and control of hyper-
tension to reduce risk of MCl and dementia,?®%” more tri-
als are needed to confirm optimal BP targets to maintain
cognitive function.

Smoking Status

According to a commissioned review, smoking is the
third most important modifiable risk factor for demen-
tia, behind hypertension and less education.’® Although
the majority of cohort studies found a positive associa-
tion between smoking and incident cognitive impairment
and age-related cognitive decline, some studies may be
limited by the differential high mortality of smokers, espe-
cially heavy smokers.58%¢ Although the exact mechanisms
linking smoking to cognitive decline are still unknown,
oxidative stress leading to vascular, inflammatory, and
neurodegenerative processes may play a central role. A
recent meta-analysis involving >900000 cases showed
that whereas smokers clearly had an increased risk of
dementia, quitting smoking decreased that risk to close
to the level of never smokers.°

Physical Activity

Less physical activity has been associated with a higher
risk of cognitive decline in many epidemiological stud-
ies.586162 Some were limited by including only older
adults, short follow-up, and incomplete data on physi-
cal activity after baseline. In the Whitehall Il cohort study
in participants 35 to 55 years of age at enrollment
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(n=7424), no association was found between physical
activity over time and cognitive decline during 15 years
of observation.?® In contrast, a systematic review of stud-
ies examining early-life (<30 years of age) physical activ-
ity showed that higher levels of activity were associated
with better cognition in later life (=60 years of age).’*
Similar to physical inactivity and stroke risk,% the rela-
tionship may be partially mediated through control of BR,
hyperglycemia, body weight, and lipids. Although obser-
vational studies suggest that physical activity across the
life span will benefit brain health and cognition, clinical
trials are not convincing.?® A 2015 Cochrane review of
12 clinical trials (>750 patients) found no evidence that
aerobic exercise improves cognitive function in older
adults with otherwise normal cognition.” A more recent
randomized, parallel-group, community-based clinical
trial of 132 cognitively normal individuals 20 to 67 years
of age with below-median aerobic capacity found that
compared with stretching/toning, aerobic exercise sig-
nificantly improved executive function.?® Cortical thick-
ness in a left frontal region increased significantly in the
aerobic exercise group, and results did not differ by age.
The optimal dose, type, frequency, and duration of physi-
cal activity for optimal brain health across the life span
remain to be established.

Diabetes

The association between diabetes -and increased risk
for severe cognitive decline (dementia);is-well-estab-
lished,**™ but the association with milder cognitive impair-
ment has not been thoroughly evaluated. Systematic
reviews of prospective cohort studies found that-com-
pared with individuals without diabetes, those with dia-
betes have greater rates of decline in cognitive function
and are at 50% increased risk of cognitive decline.”'™
In the ARIC study, participants with midlife diabetes had
a 19% significantly greater cognitive decline over 20
years compared with individuals without diabetes.”™ In
ACCORD-MIND (Action to Control Cardiovascular Risk
in Diabetes—Memory in Diabetes), type 1 and 2 diabetes
and the metabolic syndrome were associated with
increased risk for MCl and progression to dementia.™ In
stroke and dementia, these associations may be medi-
ated by endothelial dysfunction or inflammation of the
vessel wall, promoting accelerated atherosclerosis and
altered metabolism of glucose, insulin, and amyloid.®®
Insulin resistance may be a common mechanism linking
both diabetes and obesity to increased risk of dementia.”
Although no clinical trials have demonstrated that inten-
sive control of diabetes or treatment of insulin resistance
lowers the risk for cognitive impairment® the observa-
tional data suggest that better control might eventually
prove effective.”

Dietary Patterns
Several reviews have summarized the extensive literature
related to dietary patterns and cognitive outcomes.”™#
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The combined evidence, primarily from observational
studies, supports that greater adherence to healthier
diets such as the DASH (Dietary Approach to Stop
Hypertension), Mediterranean, and MIND (Mediterra-
nean-DASH Intervention for Neurodegenerative Delay)
diets are associated with slower cognitive decline in
middle-aged and older adults.” The Mediterranean diet
includes high consumption of fruits, vegetables, and olive
oil and moderate alcohol consumption. The MIND diet,
a combination of the Mediterranean and DASH diets,
shares many food groups with the Mediterranean diet,
but the MIND diet differs by special categories for green
leafy vegetables and berries. However, comparing 2
derived dietary pattern scores, one characterized by high
consumption of meats and fried foods and the other by
higher amounts of fruits and vegetables, the ARIC study
(n=13588) found that the 20-year change in global
cognitive function and the risk of incident dementia did
not differ by dietary pattern.®' Results from an Australian
cohort (n=1220) suggest that the MIND diet is more
protective against MCI than the Mediterranean diet®
Among participants enrolled in both the WHI (Women's
Health Initiative) Memory Study and the WHI Dietary
Modification trial (n=1606), a low-fat dietary intervention
significantly reducedhe #isk of cognitive impairment
defined by the modified Mini-Mental State Examination.®
The few other clinical trials had limitations, including
small sample size and short duration of intervention.”®#*
More studies, including clinical trials, are needed to bet-
ter understand mechanisms to guide dietary recommen-
dations for the prevention of MCI.

Body Mass Index: Obesity

Considerable epidemiological evidence supports the
association of midlife obesity with increased risk of cogni-
tive impairment,®-#" and with its high prevalence, obesity
is identified as one of the most common risk factors for
Alzheimer disease and related dementias,®° a collective
term for the range of neurodegenerative disease entities
that impair cognition. Systematic reviews and meta-anal-
yses related to other cognitive outcomes, however, show
inconsistent results.® Factors contributing to this incon-
sistency include the assessment of body mass index at
1 point in time, midlife versus late-life assessment of
obesity, small sample size, limited exclusion criteria, lim-
ited adjustment for potential confounding factors, and
reverse causation. In the ARIC study, for example, midlife
obesity and other cardiovascular risk factors such as dia-
betes, hypertension, and total cholesterol were associ-
ated with MCl up to 25 years later® In a cross-sectional
study using data from the Human Connectome Project
Healthy Young Adult data set (age, 22-35 years) aimed
at identifying a core battery of neurocognitive functions
associated with body mass index, body mass index was
found to be negatively associated with 7 of 20 neuro-
cognitive measures, including language ability, delay
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discounting, episodic memory, and cognitive flexibility,
but not the executive function measures of inhibition and
working memory.#® Whether midlife weight loss or weight
loss maintenance benefits cognition remains unknown.
Nevertheless, obesity is an important risk factor to con-
sider because it is on the causal pathway between other
risk factors and cognitive outcomes, including physical
activity, diet, diabetes, and hypertension.

Serum Cholesterol

Relationships between serum cholesterol, cholesterol-
lowering treatment, cognitive decline, and dementia are
not well understood, in part because of a small number of
studies (especially with MCI outcomes), short follow-up
times, heterogeneous measurement methods, and differ-
ing definitions across studies. A pooled analysis found
that high total cholesterol in midlife increased the risk
of Alzheimer disease later in life.?° Limited data exist to
characterize the relationship between brain health and
other fats in the blood such as high-density lipoprotein
and triglycerides and trans and saturated fat intake. Evi-
dence from existing clinical trials suggests that statin
treatment in late life does not prevent cognitive decline
or dementia®’ At the same time, a systematic review
and meta-analysis of RCTs showed that statin therapy
was not associated with adverse effects on cognition.®
Limited evidence supports relationships between midlife
administration of lipid-lowering drugs.and reduced risk for
dementia or MCI,?® although there-was an inverse rela-
tionship between duration of statin use after stroke and
dementia risk in a population-based cohort in Taiwan.*

Other Factors of Importance

Alcohol Consumption

Light to moderate alcohol consumption has been hypoth-
esized to be protective against MCl, and this observation
generally has been found to be true in older ages, with
a U-shaped (primarily), J-shaped, or linear association.®®
Excessive and prolonged alcohol use can lead to brain
injury through neurotoxicity, nutritional deficiency, neuro-
inflammation, and changes in neurotransmitter systems.®
The protective effects may be through a reduction in
platelet aggregation or modification of serum lipid profile
or a direct effect through acetylcholine release in the hip-
pocampus, enhancing memory and learning.58%

Sleep

Results from numerous observational studies consistently
demonstrate that various sleep disorders contribute to
cognitive decline.%”® Sleep disorders such as obstructive
sleep apnea and insomnia contribute to vascular demen-
tia via diverse mechanisms. Sleep apnea is associated
with hypoxia, systemic inflammation, endothelial dys-
function, hypertension, and atrial fibrillation.®®'® Growing
evidence suggests that poor sleep leads to progression
of neurodegenerative disease.®” Effective interventions
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exist to improve sleep such as sleep restriction—sleep
compression therapy and multicomponent cognitive-
behavioral therapy.”®' Studies with longer follow-up and
objective sleep measures are needed.

Social Engagement

Social isolation is defined as having little or no social
contact or a diminished social network; loneliness is the
subjective feeling related to isolation.'® Growing and
consistent evidence shows the effects of social isola-
tion and loneliness as risk factors for cognitive decline
and dementia.'®"'% Among 1905 participants without
dementia in the Betula study in Sweden with an aver-
age of 20 years of follow-up, a positive response to
the question “Do you often feel lonely?” was associ-
ated with a 51% increase in risk for all-cause demen-
tia.'? The underlying mechanism of social isolation and
dementia remains to be clarified, but it may be through
effects on the cardiovascular system or through its link
with depression.'®® A review that included 39 studies,
of which only 2 were RCTs, examined social networks,
social activity, and social support. In the RCTs, a struc-
tured social activity improved global cognition but did
not affect specific domains.'®

Hearing W .
In a meta-analysis of 36 cross-sectional and longitu-
dinal studies, age-related hearing loss was associated
with both cognitive impairment and dementia.'®” The
significance of these findings lies in the observation
that although approximately one-third of older adults
experience hearing impairment, it remains largely
untreated.'® Potential mechanisms are unclear but may
include a theory of sensory deprivation, that percep-
tual decline may cause cognitive decline. Hearing loss
and dementia may be linked because of common fac-
tors such as depression and social isolation that affect
both at older age.'?"'%%"% Currently, no RCT evidence
supports the benefits of hearing interventions on long-
term cognitive outcomes, and the results of a system-
atic review of observational studies show inconsistent
evidence for hearing interventions and cognition.!
Within the Aging and Cognitive Health Evaluation in
Elders pilot study, 40 older adults with untreated hear-
ing loss were randomized to a best-practice hearing
intervention, including hearing aids, or to a success-
ful aging intervention."'? Results at 6 months showed
an improvement in memory in the hearing intervention
group, setting the stage for a full-scale RCT of a hear-
ing intervention on cognition.

Mood: Depression

Depression appears to be a risk factor for dementia,
yet dementia is also a risk factor for depression in older
age.''® Using results from 17 cohort studies, a system-
atic review and meta-analysis examining risk factors for
conversion from MCI to dementia showed an elevated
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risk for dementia among those with MCl and depression
compared with individuals with no depression."'* Results
from a large cohort with follow-up over 28 years found
that individuals with depressive symptoms in midlife were
not at increased risk for dementia, but those with depres-
sive symptoms later in life had a higher risk of demen-
tia, suggesting that perhaps the symptoms are an early
sign of dementia.'’™ Research is needed that examines
the role of antidepressants in the depression-dementia
relationship among individuals with late-life depression
and whether treatment can prevent incident MCI and
dementia. The evidence to date is inconsistent because
of methodological limitations, including lack of RCTs with
sufficient follow-up.

Education

Other risk factors are societal and family life factors,
including less education. These factors may also be in
the causal pathway of many of the conditions discussed
above. In general, studies find higher educational
attainment to be protective against cognitive decline
in older adults.®®'"® High education is also thought to
lead to greater cognitive reserve, which enables people
to maintain cognitive function despite brain pathol-
ogy.''” Higher educational levels are also associated
with better access to care and control of cardiovascular
risk factors.'® A meta-analysis including 13 longitudi-
nal studies found that low educational level (<8 years)
increased risk for dementia or cognitive impairment by
1.8 times.""® Perhaps as much as any risk factor for
cognitive decline, modification of education-associated
risk starts early in the life span.

INTEGRATION INTO CLINICAL PRACTICE

Public health and primary care share a goal to improve
the health of populations. Our summary of modifiable risk
factors for cognitive impairment includes behaviors and
conditions that emerge as early as childhood and ado-
lescence. Most operate through a lifetime and are theo-
retically amenable to public health policies that improve
education, expand opportunities for college attendance,
discourage tobacco use, reduce social isolation, promote
physical activity, reduce noise-induced hearing loss,
and encourage healthy eating. Leveraging the public-
health approach to cognitive health will require help
from elected officials. Clinicians can seek this support
by reprising their role as activists and advocates for poli-
cies that re-engineer our public spaces, mitigate adverse
exposures, and expand the opportunities we provide to
citizens of all ages to lead healthy lives.

Given that primary care aims to provide patients with
rapid access to comprehensive and coordinated care
from clinicians who know them over time,''® office-
based primary care practice can complement the pub-
lic health approach to promoting cognitive well-being.

Stroke. 2021;52:00-00. DOI: 10.1161/STR.0000000000000367
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Continuity in the clinician-patient relationship underlies
the 3 pillars of work in primary care: evaluation and
management of acute symptoms, prevention of acute
and chronic disease, and management of chronic dis-
ease. Promoting overall health, which includes brain
health, is deeply embedded in this work, although this
fact is rarely acknowledged in discussions with patients
or even among professionals.'” It is a hidden purpose
and outcome of good primary care.

Standard prevention in primary care addresses every
element of the AHA's Life’s Simple 7."' Five of the 7 ele-
ments are recommended for formal screening by profes-
sional guidelines: screening for BP, glucose, cholesterol,
smoking status, and weight.'>°'?® The screening interval
varies among these, but screening generally is expected
to occur every 1 to b years, beginning in very early
adulthood. Treatment goals and strategies have been
developed and are widely accepted for each of these
conditions.’?¢7'%° Primary care clinicians can uniquely
target those modifiable risk factors that are prevalent at
midlife but are known to exist as early as childhood.”™° By
their education, training, and professional norms, primary
care clinicians are well prepared to implement these
guidelines, and they arespart of standard practice.

For 2 other elemehit§ o Life’s Simple 7, healthy diet
and physical activity, there are no commonly accepted
screening instruments for office practice. Instead,
professional guidelines recommend that all patients
receive counseling to eat well and exercise a minimum
of 150 min/wk.'2131

Three other risk factors for cognitive decline are not
among Life’s Simple 7, but they are part of routine pri-
mary care practice. The US Preventive Services Task
Force has recommended screening for depression
since 2016.'% Sleep apnea, although not recommended
for routine screening,’®? is commonly diagnosed, and
affected patients are referred for care. Current guide-
lines do not recommend testing for hearing loss in
asymptomatic adults'® but do recommend testing in
patients who report hearing loss or may have hearing
loss according to office-based observation. The National
Institute for Health and Care Excellence guidelines rec-
ommend regular hearing assessment in patients with
cognitive impairment.’34

Frailty is an emerging concept in geriatrics and pri-
mary care that may represent another opportunity to
safeguard brain health. Frailty is variably defined as the
accumulation of symptoms (eg, weakness, joint pain),
signs (eg, weight loss), physical limitations, and comorbid
illnesses that increase vulnerability to poor health out-
comes. Frailty is independently associated with increased
risk for Alzheimer-type dementia.'® Aspects of frailty are
amenable to physical therapy, nutritional improvement,
and other interventions that theoretically could be effec-
tive in preventing cognitive impairment and dementia.
Research is ongoing.
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However, prevention in primary care should begin at
earlier stages in the age spectrum because new data
show that modifiable risk factors in younger groups
increase the odds of cognitive decline in middle age and
older. The CARDIA study (Coronary Artery Risk Develop-
ment in Young Adults) found that among Black and White
middle-aged adults who had been enrolled between 18
and 30 years of age, blood glucose variability below the
threshold of diabetes 25 years later was associated with
worse processing speed, memory, and language fluency
in midlife, independently of fasting glucose levels.’® In
the 1946 British birth cohort (Insight 46), higher diastolic
BP and change in diastolic BP in the period of 36 to 43
years of age were associated with smaller whole-brain
volume later at 70 years of age.'®” These data further
justify the importance of monitoring risk factors years
before the effects on the brain may be apparent.

Continuity in the patient relationship over time means
that primary care clinicians can detect change in function
that may signal the onset of MCI or dementia. Neither
the US Preventive Services Task Force nor the American
Academy of Neurology recommends screening asymp-
tomatic individuals for cognitive impairment, but they do
suggest vigilance for change that should warrant case
finding.*"'38 Specifically, when there is concern for cog-
nitive decline on the basis of patient or informant report
or the clinician’s own observations, the clinician should
gather pertinent history and consider testing with a vali-
dated cognitive assessment instrument. Several brief val-
idated instruments are available, including the Montreal
Cognitive Assessment and the Brief Alzheimer Screen.'
What precludes the US,Preventive Services Task Force
and the American Academy of Neurology from recom-
mending screening of asymptomatic patients is the
absence of proof that early detection improves patient-
centered or other outcomes. What causes both to leave
a door open, however, is the accepted wisdom that early
case recognition might identify treatable causes and help
patients and families plan for their future. There is also
the hope that research may soon identify early interven-
tions that slow pathologically based cognitive decline.
Results of FINGER (Finnish Geriatric Intervention Study
to Prevent Cognitive Impairment and Disability) suggest
that the optimal intervention may prove to be a broad-
based approach involving vascular risk modification and
lifestyle improvement,*® a notion supported more recently
by a report from the Lancet Commission."*® Such a com-
prehensive approach must be tailored to sex, race and
ethnicity, and socioeconomic status, but we admittedly
are still lacking sufficient information for optimal care,
and important disparities in access to primary care still
exist. In addition, the impact of these risk factors on MClI
may differ by sex and race/ethnicity; for example, the
association of alcohol consumption on cognition may be
stronger in men than women,”® the benefit from aero-
bic exercise may be greater in men than women,'® and
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there are studies of diet having differential cognitive
effects by racial/ethnic groups.'!'“? Risk of cognitive
impairment increases with age across all race, education,
and socioeconomic status groups; however, higher rates
are notable in certain racial/ethnic groups (eg, Black and
Latino people in the United States). Unfortunately, these
disparities are still poorly understood. However, dispro-
portionate rates of vascular and other factors described
here appear to explain at least some of the observed dis-
parities. Thus, these groups would be particularly likely
to benefit from the preventive strategies recommended.

Despite broad acceptance of standard operations in
primary care practice that can improve brain health, imple-
mentation often falls short in what is referred to as a qual-
ity gap or evidence-practice gap. This gap is being partially
closed by innovations in practice redesign and technol-
ogy. Successful examples include telehealth,’*® which
has taken off in the coronavirus disease 2019 (COVID-
19) pandemic, self-monitoring for chronic illness,'** and
team-based and collaborative care.'*® In the area of hyper-
tension control, examples include self-monitoring and self-
titration#4'¢ and collaborative care with pharmacists.'#'48

Besides the evidence-practice gap, there are other bar-
riers to success in impreving brain health in primary care.
The main one is accessio pfimary care services. Even with
the Affordable Care Act, an estimated 15% of American
adults still lack health insurance.'® For those with insur-
ance, copays for primary care and shortages of caregivers,
particularly in rural areas, are serious problems.'*° Between
2002and 2015, the proportion of Americans with a source
of primary care decreased from 77% to 75%."*° Downward
pressure on wages and profound adverse changes in the
primary care workplace have driven physicians-in-training
from this field, further exacerbating workforce shortages.
Growing numbers of nurse practitioners and physician
assistants are helping, but the need for improved primary
care services is increasing as the population ages.

Primary care is the right home for practice-based
efforts to prevent or postpone cognitive decline among
Americans. A wide gap remains, however, between what
primary care does in this area and what it can do. Bridg-
ing this gap will depend on improving access to high-
quality primary care for adults of all ages through reform
of health care finance and of primary care practice such
that we attract new clinicians. These reforms are tightly
interconnected, and there is reason to be hopeful that
change will come. Universal health care coverage has
moved to the main stage in the national political discus-
sion. Improvements in primary care practice are emerg-
ing from dozens of local innovations. The chances that
these local innovations will proliferate will be vastly
improved by current plans by the Centers for Medicare &
Medicaid Services to migrate Medicare toward a value-
based system that encourages and reimburses preven-
tion and high-quality patient care. Among the winners will
be many millions of precious brains.
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