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Defining Optimal Brain Health in Adults:
A Presidential Advisory From the American Heart Association/American Stroke 

Association

Philip B. Gorelick, MD, MPH, FAHA* [Chair], Karen L. Furie, MD, MPH, FAHA† [Co-Chair], 
Costantino Iadecola, MD, FAHA† [Co-Chair], Eric E. Smith, MD, MPH, FAHA‡, Salina P. 
Waddy, MD§, Donald M. Lloyd-Jones, MD, ScM, FAHA||, Hee-Joon Bae, MD, PhD, FAHA, 
Mary Ann Bauman, MD, Martin Dichgans, MD, Pamela W. Duncan, PhD, PT, FAHA, Meighan 
Girgus, Virginia J. Howard, PhD, FAHA, Ronald M. Lazar, PhD, FAHA, Sudha Seshadri, MD, 
FAHA, Fernando D. Testai, MD, PhD, MS, FAHA, Stephen van Gaal, MD, Kristine Yaffe, MD, 
FAHA, Hank Wasiak, MBA, and Charlotte Zerna, MD, MSc on behalf of the American Heart 
Association/American Stroke Association

Abstract

Cognitive function is an important component of aging and predicts quality of life, functional 

independence, and risk of institutionalization. Advances in our understanding of the role of 

cardiovascular risks have shown them to be closely associated with cognitive impairment and 

dementia. Because many cardiovascular risks are modifiable, it may be possible to maintain brain 

health and to prevent dementia in later life. The purpose of this American Heart Association 

(AHA)/American Stroke Association presidential advisory is to provide an initial definition of 

optimal brain health in adults and guidance on how to maintain brain health. We identify metrics 

to define optimal brain health in adults based on inclusion of factors that could be measured, 

monitored, and modified. From these practical considerations, we identified 7 metrics to define 

optimal brain health in adults that originated from AHA’s Life’s Simple 7: 4 ideal health 

behaviors (nonsmoking, physical activity at goal levels, healthy diet consistent with current 

guideline levels, and body mass index <25 kg/m2) and 3 ideal health factors (untreated blood 

pressure <120/<80 mm Hg, untreated total cholesterol <200 mg/dL, and fasting blood glucose 
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<100 mg/dL). In addition, in relation to maintenance of cognitive health, we recommend following 

previously published guidance from the AHA/American Stroke Association, Institute of Medicine, 

and Alzheimer’s Association that incorporates control of cardiovascular risks and suggest social 

engagement and other related strategies. We define optimal brain health but recognize that the 

truly ideal circumstance may be uncommon because there is a continuum of brain health as 

demonstrated by AHA’s Life’s Simple 7. Therefore, there is opportunity to improve brain health 

through primordial prevention and other interventions. Furthermore, although cardiovascular risks 

align well with brain health, we acknowledge that other factors differing from those related to 

cardiovascular health may drive cognitive health. Defining optimal brain health in adults and its 

maintenance is consistent with the AHA’s Strategic Impact Goal to improve cardiovascular health 

of all Americans by 20% and to reduce deaths resulting from cardiovascular disease and stroke by 

20% by the year 2020. This work in defining optimal brain health in adults serves to provide the 

AHA/American Stroke Association with a foundation for a new strategic direction going forward 

in cardiovascular health promotion and disease prevention.

Keywords

AHA Scientific Statements; aging; brain; cognitive dysfunction; prevention and control; risk 
factors; stroke

Life expectancy is projected to continue to increase in developed countries in the Americas, 

Australasia, central and western Europe, and Asia-Pacific and is expected to be highest in 

South Korea, western European countries, and some emerging economies.1 Anticipated 

gains in longevity will occur in older age groups, particularly among women. By 2030, it is 

estimated there will be a >50% probability that women in some of the aforementioned 

regions will break the 90-year survival barrier.1 These gains may be explained by 

improvements in social status, education, and childhood and adolescent nutrition; expanded 

primary and secondary health care; a rapid scale-up of new medical technologies; and 

advances in public health and hygiene.

An increase in life expectancy creates an important public health challenge to plan for health 

and social services, housing, and pensions for the elderly and to care for those at risk for 

cognitive impairment and dementia.2 Another major challenge is that increased longevity is 

likely to be associated with an increase in the prevalence of cognitive impairment and 

dementia. It is estimated that there are 47 million people with dementia worldwide and that 

this will increase to 75 million in 2030 and 131 million by 2050.3 These public health 

projections suggest the need for the prevention of cognitive impairment and treatments to 

delay cognitive decline.4 Cardiovascular risks have been viewed as important targets for 

strategies to prevent or delay cognitive impairment.5,6 Thus, there is a linkage between brain 

health and cardiovascular health.

Cognitive function is an important feature of successful aging, affecting quality of life, 

functional independence, and risk of institutionalization.7 According to the US Centers for 

Disease Control and Prevention, a healthy brain is one that can perform all the mental 

processes that encompass cognition such as the ability to learn and judge, use language, and 

remember.8 The Centers for Disease Control and Prevention has concluded, however, that 
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there is limited consumer information about cognitive health and maintenance of cognition, 

existent messaging is inadequate, and the perception of brain health varies by ethnic, 

cultural, and geographic group.8 In this American Heart Association/American Stroke 

Association (AHA/ASA) presidential advisory, we aim to expand knowledge in this area by 

defining optimal brain health in adults and suggesting ways to maintain it. Such information 

will provide the AHA/ASA with the foundation for a new strategic direction going forward 

in cardiovascular health promotion and disease prevention.9

Methods

The writing committee was commissioned in November 2016 to review the literature on 

brain health and maintenance and to develop a definition of optimal brain health in adults. 

With guidance from the officers of the AHA and members of the AHA Stroke Council, a 

task force developed an outline for the establishment of a manuscript on optimal brain health 

in adults. The outline focused on 3 key topics: public health impact of cognitive impairment, 

definition of optimal brain health, and recommendations for maintenance of brain health. In 

December 2016, the writing committee members were selected by the chair and co-chairs of 

this writing group. Writing committee members were chosen on the basis of expert 

knowledge in the area and experience with guideline development. Discretion was taken to 

achieve a balance of early-career and later-career investigators, as well as a balance in 

relation to sex, race, and ethnicity. All writing committee members were required to declare 

conflicts of interest.

The first writing committee conference call was held in March 2017. During the call, the 

purpose and topics of the statement were discussed and finalized, and a literature strategy 

was established. Each of the major sections of the manuscript was assigned a lead, and the 

chair and co-chairs were responsible for drafting the introduction, methods, and concluding 

sections and editing all subsections of the manuscript. Relevant literature was identified 

through a systematic review complemented by hand searching of reference lists and expert 

knowledge of relevant articles focused primarily on topics relating to brain health and 

maintenance of brain health. Literature searches were conducted centrally. Full details of the 

search strategy are available in the Data Supplement (see Systematic Review: Supplement to 

Defining Brain Health). Section writing leads and members reviewed abstracts and titles for 

relevance and abstracted key information from the articles. Detailed evidence tables, 

however, were not required.

The statement was independently reviewed by the AHA Science Advisory and Coordinating 

Committee. The writing committee responded point by point to each comment made by the 

reviewers. Final approval of the manuscript was provided by the AHA Science Advisory and 

Coordinating Committee.
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Public Health Impact of Cognitive Impairment, Dementia, Stroke, and 

Cardiovascular and Stroke Risks

Cognitive Impairment and Dementia

A healthy brain is essential for living a longer and fuller life. Brain health enables thought, 

planned action, and emotional connections that affect the daily lives and progress of 

individuals, families, and communities. Sustaining brain health over the course of a lifetime 

is important to allow one to maximize one’s overall ability and independence. Maintenance 

of brain health may also curtail the need for diversion of economic and healthcare resources 

for care and treatments that may have limited the allocation of resources to efforts aimed at 

maintaining and restoring one to a healthy brain state. Thus, the impact of maximizing and 

maintaining brain health has the potential to benefit individuals, family and friends, 

healthcare providers and systems, and society.

Poor brain health may eventually manifest as cognitive impairment or dementia via 

underlying disorders that include but are not limited to Alzheimer disease (AD), stroke and 

other causes of vascular cognitive impairment, brain trauma, and other neurodegenerative 

disorders. In 2010, it was estimated that the second largest number of people living with 

dementia resided in the United States (3.9 million people),10 with the largest number living 

in China (5.4 million people). Modifiable risks associated with poor cardiovascular health 

such as uncontrolled hypertension, diabetes mellitus, obesity, physical inactivity, smoking, 

and depression are associated with compromised brain health.4

Worldwide, >7 million new dementia cases are diagnosed annually.10 By 2050, the 

prevalence of dementia is expected to increase by 116% in high-income countries and 264% 

in low-income countries. From self-report, it is estimated that 1 in 8 adults >60 years of age 

has memory loss and ≈35% of those report functional difficulties.11 In addition, an 

estimated 5.1 million individuals in the United States who are ≥65 years of age have AD, 

which in the United States is predicted to rise to 13.2 million by 2050.10,12

Cognitive impairment and dementia exact a high economic cost. In the United States, AD 

and related dementias are among the most expensive diseases to treat, with direct care 

expenses being greater than those for cancer and equal to those for heart disease.13 In 2013, 

direct payments for health care, long-term care, and hospice care were $203 billion, and 

among chronic diseases, dementia is the largest single contributor to disability and to the 

need for longer-term care among older individuals. However, direct care costs of cognitive 

impairment represent only part of the total financial costs. In 2011, >15 million Americans 

spent an average of 21.9 h/wk caring for family members with dementia, and the estimated 

monetary cost may be as high as $215 billion annually.12 This does not take into account, 

however, stress and related factors placed on caregiv-ers and other family members. The toll 

on caregivers’ emotional state, for example, is just as striking, with an increased risk of 

anxiety, depression, and poorer quality of life. Although some studies have shown a benefit 

of caregiving,14 up to 50% of care-givers have been shown to suffer from depression 

compared with 15% of noncaregiving individuals.15 Finally, dementia and cognitive 
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impairment challenge the effective treatment of many concurrent illnesses, complicating 

consent and compliance.

Impact of Stroke

Stroke is especially common among those who are older, and it is estimated that 1 in 3 

individuals will have a stroke, dementia, or both.16 Subclinical or silent stroke occurs at least 

5 times as commonly as symptomatic stroke and may not be silent because subclinical 

events are associated with impairment of cognition and disturbances of mood and 

personality.17 Furthermore, macroscopic infarcts occur in about one third to one half of 

elderly individuals, and of all major cognitively impairing disorders, including AD, there is a 

vascular component in up to 80%.4,18,19 Thus, stroke and its antecedents play a pivotal role 

in the processes underlying cognitive impairment and dementia.

Cardiovascular and Stroke Risks

Cardiovascular and stroke risks are common in the United States and worldwide. In the 

United States, there are 75 million people (1 of every 3 adults) with hypertension, and 54% 

of those have uncontrolled blood pressure (BP). When race and ethnicity are taken into 

account, there are higher rates of hypertension in blacks, followed by US non-Hispanic 

whites and Mexican Americans.20 In addition, diabetes mellitus and obesity are increasing 

in frequency across the United States. In 2014, there were an estimated 22 million 

Americans living with diabetes mellitus, a 4-fold increase from the 5.5 million with diabetes 

mellitus in 1980 and nearly double the 12.1 million in 2000.18 Obesity rates are also high in 

the United States. Currently, 36.5% of US adults are categorized as being obese, with the 

prevalence of obesity being higher in women (38.3%) than men (34.3%) and highest in non-

Hispanic blacks and Hispanics followed by non-Hispanic whites and non-Hispanic Asians.21 

Among the 20 most populous countries, the highest level of age-standardized childhood 

obesity occurs in the United States.22

Because hypertension, obesity, smoking, and diabetes mellitus contribute to cognitive 

impairment and dementia23,24 and there are interventions that successfully prevent or 

modify these risk factors, a strategy using AHA’s Life’s Simple 7 to decrease cardiovascular 

risk, stroke, and heart attack should also contribute to maintenance of brain health.25

Potential factors that may or may not favor optimal brain health and a causal chain of factors 

mediated by cardiovascular risks that lead to stroke, dementia, and cognitive dysfunction are 

depicted in Figure 1. Cardiovascular risks may mediate subclinical and clinical brain injury, 

the antecedents of cognitive impairment.

Summary

Cognitive impairment and dementia are common in the population, especially among older 

people, and exact a substantial economic and personal toll. As the population in the United 

States ages, cardiovascular risk factors such as obesity, hypertension, and diabetes mellitus 

are expected to continue to significantly increase in frequency. Subclinical vascular brain 

injury (eg, brain white matter hyperintensities, microinfarcts, cerebral microbleeds) and 

symptomatic stroke, antecedent risks, and associated factors are frequently observed and 
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linked to cognitive impairment and dementia in both clinical and neuropathologic studies. 

Thus, risks for stroke and cardiovascular disease are well positioned to be targets of 

preventive strategies for cognitive impairment and dementia. In addition, maintaining brain 

health is paramount because many public health sectors such as individual health care, 

healthcare finance, maintenance of employment, and family and community health may be 

affected.

Optimal Brain Health

Basic Mechanisms and Milieu

Optimal brain function depends on many energy-intensive activities ranging from synaptic 

activity and subsequent restoration of resting ionic gradients and chemical milieu to protein 

synthesis and axonal transport.26 With minimal or no energy reserves and the exquisite 

sensitivity of neurons and glia to chemical changes in the internal milieu, normal brain 

function is highly dependent on adequate delivery of energy substrates, mainly oxygen and 

glucose. These are delivered by cerebral blood flow, which, in turn, depends on 

cardiovascular and cerebrovascular health.

Vital cerebrovascular regulatory mechanisms ensure that the brain is adequately perfused. 

Neurovascular coupling ensures that focal increases in brain activity are associated with 

corresponding increases in blood flow to the activated areas.27 Cerebrovascular 

autoregulation maintains cerebral blood flow relatively independently of changes in arterial 

pressure to protect the brain from damaging fluctuations in cerebral perfusion,28 whereas 

cerebral endothelial cells regulate microvascular flow by releasing vasoactive agents such as 

nitric oxide and prostanoids.29 These fundamental properties of the cerebral 

microcirculation depend on the coordinated interaction of neurons, astrocytes, vascular 

endothelial cells, smooth muscle cells, pericytes, perivascular cells, and the cerebrovascular 

matrix, which collectively constitute a functional ensemble called the neurovascular unit 

(NVU; Figure 2).

In addition to regulating cerebral perfusion, the NVU is responsible for the blood-brain 

barrier, which finely controls the molecular exchange between blood and brain and vice 

versa through an intricate system of transporters located on the endothelial cell membrane.30 

Another important function of the NVU is to dispose of unwanted products of brain activity 

and metabolism, such as β-amyloid and tau to prevent their accumulation in the brain 

tissue.31 To this end, clearance pathways efficiently remove these potentially deleterious 

molecules through transport across the vessel wall (transvascular pathway), retrograde 

convective flow in the perivascular space or vessel wall (perivascular pathway), and 

paravascular pathways involving astrocytic end-feet (glymphatic system).32 The NVU is also 

involved in the immune surveillance of the brain and in producing growth factors that 

support the survival of brain cells and blood vessels.33 Therefore, the NVU is critical for 

maintaining the homeostasis of the cerebral microenvironment, which is essential for brain 

health (Figure 2).

Increasing evidence indicates that cumulative exposure to vascular risk factors throughout 

life, perhaps starting as early as in utero, and certainly from the fourth decade onward, 
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affects the risk of common neurological diseases, such as stroke and dementia, as well as the 

burden of covert (or silent) brain lesions that may diminish optimal brain function, although 

not sufficiently to be recognized clinically until later in the course of disease. Vascular risk 

factors, for example, hypertension, diabetes mellitus, and dyslipidemia, have deleterious 

effects on the structure and function of cerebral blood vessels, leading to vascular 

remodeling and stiffness, impaired cerebral blood flow autoregulation, endothelial 

dysfunction, altered neurovascular coupling, and failure of clearance systems, resulting in 

neurovascular dysfunction and suboptimal brain health.33,34

Parallels Between Cardiovascular and Cerebrovascular Health and Brain Health

Aging affects all organ systems through common underlying mechanisms such as changes in 

the immune system, oxidative stress, and DNA damage and replication errors, as well as 

epigenetic changes and accumulation of abnormal proteins across multiple organ 

systems.35–38 Aging has profound effects on the structure and function of the 

cerebrovascular system,34,39 which may act in concert with vascular risk factors to further 

compromise brain health. Furthermore, age-related alterations in systemic organs such as the 

liver, kidney, lung, and endocrine and immune systems may also produce secondary 

deleterious effects on the brain. In turn, brain dysfunction and damage caused by age, age-

related systemic diseases, and vascular risk factors may lead to deleterious effects on the 

cardiovascular system by altering neurohumoral mechanisms controlling the heart, blood 

vessels, and metabolism and promoting cardiac damage and hypertension.40,41 Therefore, 

the health of the brain is inextricably related to cardiovascular and cerebrovascular health, 

and interventions aimed at promoting cardiovascular health would be expected to promote 

brain health and vice versa.

How Do We Define Optimal Brain Health?

Most existing definitions of brain health emphasize an absence of overt vascular or 

neurodegenerative injury such as from stroke and AD. Some definitions additionally 

emphasize the absence of subclinical injury on brain imaging such as white matter 

hyperintensities, silent infarcts, microbleeds on brain magnetic resonance imaging (MRI), or 

cognitive function assessment values above the age- and education-dependent normative 

thresholds. More recently, molecular interrogation of brain parenchyma through 

cerebrospinal fluid studies and positron emission tomography imaging of amyloid and tau 

burden and of brain network connectivity patterns through functional and diffusion-weighted 

MRI has been added as a marker of subtle brain injury. There is a need for a broader 

perspective of the definition of brain health that does not depend on the mere absence of 

anatomic and physiological disease and encompasses the potential measurement, 

monitoring, and modification in individuals and in the population.

Optimal brain health can theoretically be defined as an optimal capacity to function 

adaptively in the environment. This could be assessed in terms of competencies across the 

domains of “thinking, moving, and feeling,” encompassing, for example, the abilities pay 

attention, perceive, and recognize sensory input; to learn and remember; to communicate; to 

problem solve and make decisions; to have mobility; and to regulate emotional status. These 

domains are largely attributable to the functions of the brain (except for aspects of mobility); 
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can be operationally defined and measured; are affected by environment, behaviors, and 

disease; and are potentially modifiable if changes are detected early enough. Bodily 

functions such as sleep, continence, and appetite are also affected by the brain. These 

constructs can be readily understood by patients and their primary care providers and should 

be used as the equivalent of vital signs of the brain, that is, early warning indexes of brain 

health to be monitored and addressed at an at-risk stage for the brain.

Maintenance of Brain Health Requires Consideration of the Life Continuum

Many brain disorders manifest later in life but, in fact, are life-course illnesses. It has been 

shown that even during the period of brain development, subclinical injury can begin to 

accrue. Thus, the risk of stroke in the fifth and sixth decades of life depends not only on the 

BP at the time that risk is being assessed but also on BP patterns experienced in the 

preceding 1 or 2 decades. Although this advisory statement is focused on adults, to best 

prevent late-life disease, interventions focused on modifiable risk and protective factors may 

ideally need to be applied in young adulthood, possibly as far back as childhood. Optimal 

brain health may be defined at any life stage as average performance levels among all people 

at that age who are free of known brain or other organ system disease in terms of decline 

from previously documented levels of function or as adequacy to perform all activities that 

the individual wishes to undertake.

Pragmatic Criteria to Evaluate and Promote Optimal Brain Health Throughout the Life Span

Actionable criteria need to focus on age-appropriate sensitive measures and modifiable risk 

factors. Screening tests for brain health range from structured or semistructured 

questionnaires that score self-assessments or close family member assessments of daily 

function (Everyday Cognition,42 AD8,43 Informant Questionnaire on Cognitive Decline in 

the Elderly,44 Clinical Dementia Rating Scale,45 Lawton-Brody Instrumental Activities of 

Daily Living46) to brief objective assessments of the abilities to attend, perceive, learn, 

remember, communicate, problem solve, and decide (Folstein Mini-Mental State 

Examination,47 Montreal Cognitive Assessment,48 Telephone Interview of Cognitive 

Status,49 Modified Mini-Mental State Examination,50 Clock Drawing,51 7-minute screen,52 

Canadian Stroke Network–National Institute for Neurological Disorders and Stroke 5-

minute screen).53 In addition, there are assessments of mood (Center for Epidemiological 

Studies Depression Scale,54 Geriatric Depression Scale,55 Physician Health Questionnaire,56 

Neuropsychiatric Inventory57) and mobility (timed walk,58 Short Physical Performance 

Battery,59 Get Up and Go60). Such indexes have been shown to be adversely affected by 

simple composite indexes of vascular risk factor exposure such as AHA’s Life’s Simple 7, 

which includes 4 ideal health behaviors and 3 ideal health factors.9

In addition to such subjective or objective assessments, interpretation of future risk depends 

on an accurate assessment of a priori risks in the specific sample. Various simple clinical 

tools have been proposed to assess such a priori risks in an office or community setting 

(Barnes index).61 They also depend on consideration of future disease risks not just in terms 

of annual, 5-year, or 10-year risks but in relation to risk over the remaining lifetime, 

assuming an average life expectancy. These predictor models are the so-called lifetime risks 

of stroke and dementia described within cohorts, such as the Framingham Heart Study, and 
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estimated for more diverse populations within the United States and worldwide.62 Such 

lifetime risk estimates may be used to encourage young and middle-aged people to assume 

personal responsibility for preservation of brain health. Educational models to promote risk 

factor awareness among these younger cohorts need to be developed.

Race-, ethnicity-, and geography-specific variations in disease-incidence risks associated 

with specific risk factors need to be better quantified, as do gene-environment interactions. 

Furthermore, interactions between risk factors should be explored so that primary risk 

prevention prescriptions to prevent subclinical injury and clinical disease can be tailored to 

emphasize changes most likely to benefit the individual. The parameters of the risk or 

protective factors most correlated with brain health often remain unclear. For instance, it is 

unknown whether light physical activity is sufficient to maintain brain health and whether 

optimal physical activity levels vary across each decade. In addition, the role of physical 

fitness in brain health needs to be further clarified.

Risk Factors

Background—There has been substantial interest in the promotion of strategies to achieve 

healthy brain aging and to reduce the risk of stroke and cognitive decline. Research has 

convincingly demonstrated that cardiovascular risk factors are major contributors to late-life 

cognitive health and risk of stroke and AD. For example, having high fasting glucose or 

diabetes mellitus has been associated with cognitive impairment and dementia.63–65 

Potential mechanisms include vascular and neuronal damage,66 as well as changes in 

cerebral blood flow and alterations in β-amyloid processing and deposition.67 Smoking has 

been implicated in the risk of cognitive decline68,69 and dementia70 through atherosclerosis, 

inflammation, and oxidative stress pathways.68,69 Obesity,71–73 dyslipidemia,74–77 and high 

BP78,79 are also major contributors to vascular brain health. Finally, adherence to a 

Mediterranean or DASH (Dietary Approach to Stop Hypertension) diet80 has been 

associated with reduced cognitive decline, potentially and controversially a result of 

homocysteine reduction, and through antioxidant and anti-inflammatory pathways.81–83 

Despite being well-established key risk factors of cognitive decline, AD, and other 

dementias, much less is known about how cardiovascular risk factor exposure affects brain 

health in midlife or earlier in the life course.

The specific critical periods of influence of some key cardiovascular risk factors such as 

high body mass index (BMI) and hypertension on cognitive decline remain uncertain. For 

example, studies have shown that there may be a U-shaped association between BMI and 

dementia such that individuals with either low or high BMI have the greatest risk.84 In 

addition, the timing of obesity (midlife versus late life) and the type of obesity (overall 

versus central) may have different effects on cognitive outcomes in late life. Studies suggest 

that midlife and late-life central obesity increases the risk of cognitive impairment but that 

high late-life obesity (as assessed by BMI) may be protective.71–73 Further study is needed 

to clarify these risk relationships, which may be explained away, at least in part, by reverse 

causation.

Hypertension is another risk factor with an influence on cognition and dementia that may 

depend on age, severity, and cumulative time of exposure. Several population-based studies 
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have found that midlife hypertension or high systolic BP is associated with cognitive 

dysfunction and decline85–88 and dementia.65,79 A J- or U-shaped association between 

systolic BP and cognitive decline has also been suggested in old age.79 Inconsistencies in 

these associations may reflect the timing of exposure measurement relative to the age of 

study subjects, reverse causation, potential survivor bias, and the possibility of either a 

cumulative effect or more specific window of opportunity for the exposure to exert a 

deleterious effect during the life course. The CARDIA study (Coronary Artery Risk 

Development in Young Adults), for example, showed that cumulative systolic and diastolic 

BPs and fasting glucose were consistently associated with worse cognition.89 The reader is 

referred to additional informative studies that detail the effect of various BP metrics in 

young adults on cognitive function in midlife.90–92

Prospective observational studies have generally found a positive association between 

physical activity and cognitive health outcomes. A meta-analysis of these studies concluded 

that physically active adults had a 35% lower risk of cognitive decline (relative risk, 0.65; 

95% confidence interval, 0.55–0.76) compared with those who were physically inactive.93 In 

another recent systematic review, 21 of 24 prospective studies showed a positive association 

between physical activity and cognitive outcomes.94

A number of intervention studies have reported a benefit of physical activity and exercise on 

cognition. For example, in a randomized trial, older women assigned to aerobic exercise for 

4 months had better performance on cognitive tasks than women randomized to strength and 

flexibility training or no exercise.95 Other interventional studies have often, but not always, 

found beneficial effects of aerobic exercise on cognition.96–99 Several meta-analyses100–102 

have reported modest positive effect sizes for the exercise-cognition relationship. Some 

studies have shown larger benefits on executive tasks than other cognitive 

domains.97,99,102,103

Finally, 2 other factors merit mention. Atrial fibrillation is an important risk in that it is 

causally linked to stroke and subclinical stroke, is increased by certain cardiovascular risks, 

is associated with cognitive impairment, and is modifiable or preventable.104–106 In addition, 

a number of studies have suggested that various aspects of sleep (eg, short or long sleep 

duration, excessive daytime sleepiness, greater number of night awakenings) may be 

associated with poorer cognition or cognitive decline.107–111 Because the findings have been 

inconsistent, additional studies are needed to determine whether and which sleep 

characteristics are causal in relation to cognitive impairment.

AHA’s Life’s Simple 7—A recent study examined the association between overall 

cardiovascular health defined by AHA’s Life’s Simple 7 in early life to midlife and 

cognition in midlife. The authors investigated 7 components of cardiovascular health (BMI, 

diet, smoking status, physical activity, total cholesterol, BP, and fasting glucose) and 

reported that having a greater number of cardiovascular health metrics at ideal levels in early 

life was associated with better cognition in midlife.112 Furthermore, in another study, 

cumulative exposure to cardiovascular risk factors from early to middle adulthood, 

especially above recommended guideline levels, has been associated with worse cognition in 

midlife.89 In REGARDS (Reasons for Geographic and Racial Differences in Stroke), a US 
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national study of 17 761 blacks and whites >45 years of age and followed up for an average 

of 4 years, those with intermediate or high cardiovascular health defined by AHA’s Life’s 

Simple 7 had a significantly lower incidence of cognitive impairment compared with those 

with low indexes of cardiovascular health.25

Other Factors—Education and literacy are well-established predictors of later-life 

cognitive function.113–115 This protective effect may be mediated by higher socioeconomic 

conditions that influence health behaviors and lifestyle choices, as well as improved access 

to health care and quality health care.116 Higher socioeconomic conditions also provide 

more opportunities for cognitive enrichment through more complex occupational exposure. 

Aside from education level, quality of education in early life, which is known to vary greatly 

by geographic region,117,118 also contributes to cognitive outcomes later in life. Regional 

disparities in cognitive decline have been shown to be similar to regional disparities in stroke 

mortality; residents of the Stroke Belt in the southeastern United States had greater adjusted 

odds of incident cognitive impairment than non–Stroke Belt residents,119 suggesting shared 

risk factors for these 2 outcomes. Less is known about other geographic and environmental 

factors that may contribute to vascular health. Air pollution is the factor that has been 

studied the most, but the results have not been consistent. Thus, air pollution was not 

included as a metric for optimal brain health in this AHA statement.120–122

Rationale for Incorporation of the Ability to Monitor, Measure, and Modify as a 
Consideration for Defining Metrics of Brain Health and the Distinction Between Metrics 
and Outcomes

To efficiently translate knowledge into action and to achieve the desired goal of optimal 

brain health, practitioners, individuals, and policy makers should be provided with metrics 

that are measurable, modifiable, and easily monitored. For instance, although age and 

genetic factors are among the substantial determinants of brain health, they are not 

modifiable and thus not well suited as metrics. To achieve the highest possible gain, metrics 

for optimal brain health should meet the following requirements: have a strong basis of 

evidence for affecting brain health; be measurable by simple methods that are broadly 

available and can be performed at reasonable cost; have a sufficient basis of evidence that 

modifying the metric will result in improved brain health; be applicable to all subsets of the 

population; and have face validity to ensure acceptance by relevant parties and can be acted 

on by individuals, practitioners, and policy makers. For instance, public health messages 

about a diet rich in fruits, vegetables, and fiber-rich whole grains is better suited for health 

communication, translation, and action by practitioners, policy makers, and individuals than 

details on specific nutrients, which may be difficult to communicate and monitor.

Criteria for metrics to achieve optimal brain health (eg, ability to monitor, measure, and 

modify) are to be distinguished from outcomes such as cognitive function, stroke, and 

dementia. The latter outcomes are strongly influenced by metrics that act as antecedents for 

optimal brain health and serve as ongoing indicators for brain health and the potential for 

maintenance of optimal brain health. Outcomes should meet the following criteria: be 

clearly attributable to brain health, have a documented impact on quality of life, and be 

measurable by simple methods. The primary outcome should be a robust measure consisting 
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of items that are easy to assess (eg absence of both stroke and dementia). However, 

additional metrics to define secondary outcomes, including both clinical (eg, cognitive 

decline) and neuroimaging (eg, brain infarcts) outcomes, are needed.

Metrics for Defining Optimal Brain Health: AHA’s Life’s Simple 7

The health-related behaviors and health factors listed below have been chosen as metrics to 

define optimal brain health. These factors are derived from AHA’s Life’s Simple 7.9 

Available evidence from study of AHA’s Life’s Simple 7 indicates that these factors play a 

role in the preservation of cognition and can be measured, modified, and monitored.25,112 

These factors have been reviewed in the Risk Factors section above, and other study 

information on the factors is found elsewhere for nonsmoking status,4,123,124 physical 

activity,4,99,123–125 BMI <25 kg/m2,71,126–133 healthy diet consistent with current 

guidelines,4 untreated BP <120/<80 mmHg,4,5 untreated total cholesterol <200 mg/

dL,5,86,134–142 and fasting blood glucose <100 mg/dL.4,123,124

Health-Related Behaviors9

1 Nonsmoking status

2 Physical activity at goal levels

3 BMI <25 kg/m2

4 Healthy diet consistent with current guidelines

Health-Related Factors

5 Untreated BP <120/<80 mm Hg

6 Untreated total cholesterol <200 mg/dL

7 Fasting blood glucose <100 mg/dL

Of note, the thresholds for definition of ideal levels of BP, glucose, and cholesterol are 

consistent with current guidelines and expert recommendations.9

Other Factors

Besides AHA’s Life’s Simple 7, a number of additional factors have an established impact 

on brain health either by influencing stroke or dementia risk or by independent mechanisms. 

Examples include but are not limited to atrial fibrillation, which can be prevented or 

efficiently monitored and treated to prevent cardioembolism; low cardiac output, leading to 

hypoperfusion dementia; acute or chronic brain diseases distinct from stroke or 

neurodegeneration; and head injury, which can in part be influenced by behavior. Although 

the importance of these factors with respect to optimal brain health is acknowledged, AHA’s 

Life’s Simple 7 was chosen to be the backbone of the definition of the metrics because of 

their relevance on individual and population levels, life-course perspective, and fit with the 

ability to monitor, measure, and modify, and because they further affect other established 

risk factors for brain health, including atrial fibrillation.
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The relationship between education or social engagement across the life span and brain 

health is complex. For instance, education may affect brain health by enhancing the capacity 

to compensate for the effects of brain pathology on brain function (eg, cognitive reserve). A 

potential benefit of interventions to enhance social or cognitive lifestyle has thus far not 

convincingly been demonstrated. Nevertheless, this remains an important area for further 

investigation. A more detailed appraisal of other factors beyond AHA’s Life’s Simple 7 will 

be the focus of future brain health publications.

Primary and Secondary Outcomes for Brain Health and Monitoring

Outcomes for brain health can be broadly classified into 3 categories: clinical diagnoses 

coded in International Classification of Diseases, 10th Revision (eg, stroke or dementia); 

competencies across the domains of thinking, moving, or feeling; and metrics of brain 

structure or function as assessed by instrumental investigations (eg, brain imaging). The last 

category includes subclinical injury on brain imaging (eg, presence or volume of MRI-

defined white matter hyperintensities, covert infarcts, microbleeds, and microstructural 

change [quantifiable by diffusion tensor imaging]), molecular markers (eg, amyloid 

measured by positron emission tomography or cerebrospinal fluid analysis), and both 

structural and functional connectivity, as assessed by diffusion tensor imaging and functional 

MRI, respectively.143,144

On a population level, International Classification of Diseases, 10th Revision–coded clinical 

diagnoses are more practical to assess than competencies or metrics of brain structure. In 

addition, surveillance of certain outcomes such as stroke, dementia, and mortality from these 

causes is more reliable than the surveillance of milder clinical disease expressions such as 

transient ischemic attack (defined as a transient focal neurological deficit of vascular cause) 

or subjective cognitive impairment. Hence, defining stroke and dementia as the primary 

outcomes of interest and transient ischemic attack and subjective or mild cognitive 

impairment as secondary outcomes seems most logical given that the secondary outcomes 

correlate with less severe clinical expressions, competencies, and manifestations of brain 

dysfunction. Primary and secondary outcomes for brain health monitoring are listed in Table 

1.

Maintenance of Brain Health

Evidence for Maintenance of Brain Health

There is robust observational epidemiological evidence associating young adult and midlife 

vascular risk factors with later development of cognitive impairment. However, the 

randomized clinical trials (RCTs) investigating the effect of vascular risk factor modification 

on the prevention of cognitive decline have not shown consistent results (Table 2). 

Observational epidemiological study shows that individuals with hypertension treated to a 

BP <120/<80 mm Hg have less risk of stroke and cardiovascular events, but that risk is not 

as low as those the risk for those who have maintained untreated BP <120/<80 mmHg.159 

Thus, primordial prevention may be a powerful means to prevent key primary and secondary 

cardiovascular outcomes because once risk factors are present, one may not be able to 

optimally reduce stroke and cardiovascular disease risk.
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There is some suggestion for clinical benefit from BP control or multidomain interventions, 

including vascular risk modification combined with lifestyle and behavioral interventions156 

(Table 2). For example, in the placebo-controlled Syst-Eur study (Systolic Hypertension in 

Europe), a BP reduction of 8.3/3.8 mm Hg was associated with a marginally significant drop 

in the risk of dementia of 50% at 2 years (P<0.05).145 However, several additional 

randomized trials failed to show a beneficial effect of BP reduction on 

cognition. 146–149,151–154 Thus, while BP lowering has been shown to substantially reduce 

the risk of stroke, in individuals with elevation of BP, BP lowering in a clinical trial setting 

has not been shown conclusively to preserve cognitive function.

Data from longitudinal observational studies indicate that different cardiovascular and 

lifestyle-related factors such as diabetes mellitus, dyslipidemia, anthropometric measures, 

and smoking, among others, may influence the trajectory of cognitive health. Encouraging 

results have been observed in some, but not all,99 RCTs targeting some of these conditions. 

In the PREDIMED study (Prevención con Dieta Mediterránea), for example, participants 

randomized to a Mediterranean diet had modestly better cognition at 4 years.158 In the 

FINGER study (Finnish Geriatric Intervention Study to Prevent Cognitive Impairment and 

Disability), participants randomized to a multidomain intervention, including coaching for 

vascular risk reduction, exercise, cognitive training, and adherence to a Mediterranean diet, 

had modestly better cognitive performance at 2 years, with improvements in executive 

functions and processing speed but not episodic memory.156

On the other hand, several trials have had neutral results for maintenance of cognition155,157 

(Table 2). The neutral results or modest beneficial effect on cognition in these studies might 

be explained by administration of the intervention too late in the disease time course, limited 

follow-up and thus inadequate statistical power, poor sustainability of healthy lifestyle 

changes, and relatively small differences in the baseline and longitudinal management of 

vascular risk factors in the placebo or control groups compared with active or intensive 

treatment because the control participants were already adhering well to standard care. In 

addition, none of the trials showed that dementia was prevented; even the positive trials 

showed only modest improvements in cognitive performance on neuropsychological tests of 

unclear significance for daily functioning and quality of life. Although the clinical trials 

showed that implementing a long-term multi-domain lifestyle intervention was feasible and 

in some cases improved cognition, the applicability and cost-effectiveness of such labor-

intensive interventions (ie, often requiring a lifestyle coach, nutritionist, and supervised 

exercise sessions) in the general population are unclear. Thus, additional studies are needed, 

especially in younger age groups, with the inclusion of sensitive indicators of trajectories of 

cognitive function and vascular function.

Summary of Previous Guidance for Maintenance of Cognitive Vitality From the AHA/ASA 
and Other Organizations

Although the RCT evidence to prevent cognitive decline and dementia is still incomplete and 

evolving, the observational epidemiological evidence for modifiable risk factors is 

substantial. This evidence has been previously reviewed by several national organizations, 
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along with guidance on how to translate this information into strategies to improve brain 

health.

In 2011, the AHA/ASA released a scientific statement on vascular contributions to cognitive 

impairment and dementia, reviewing clinical considerations for diagnosis and management 

of symptomatic patients and prospects for the prevention of vascular cognitive impairment 

and AD.4 The statement did not recommend changes to the current management of 

cardiovascular risk factors to prevent dementia; however, it should be noted that the 

statement was released before the publication of the FINGER, LIFE (Life Interventions and 

Independence for Elders), and PREDIMED trials. The only Class I recommendation was, 

“In people at risk for vascular cognitive impairment, treatment of hypertension is 

recommended.”4 A more contemporary scientific statement found inconclusive evidence that 

BP control preserves cognition in the population at-large.5 Another scientific statement 

found insufficient evidence on how to prevent or treat silent cerebrovascular disease 

(including silent strokes) detected on neuroimaging, which has been associated with 

increased risk of future dementia.143

The Alzheimer’s Association has summarized previous systematic reviews and meta-

analyses, consensus statements, and selected articles on modifiable risk factors for cognitive 

decline and dementia.160 The writing committee concluded that the evidence was 

sufficiently strong to support promotion of physical activity, management of vascular risk 

factors, healthy eating, and lifelong learning and cognitive training. The Alzheimer’s 

Association website lists “10 Ways to Love Your Brain,” consisting of advice to increase 

physical activity, pursue lifelong learning, cease smoking, manage cardiovascular risk, 

protect against brain injury, eat a healthy diet, get adequate sleep, take care of mental health, 

stay socially engaged, and partake in challenging mental activities.161

In 2015, the Institute of Medicine commissioned a report on cognitive aging.162 For 

individuals and families, the report recommended being physically active, managing 

cardiovascular risk factors, discussing health conditions and medications that might 

influence cognition with a healthcare professional, being socially and intellectually engaged, 

getting adequate sleep, taking steps to avoid delirium if hospitalized, and carefully 

evaluating products advertised to improve cognition. For society, key recommendations 

included increasing research on preserving cognitive function, ensuring appropriate policies 

and guidelines for products that affect cognitive function, developing core competencies and 

curricula in cognitive aging distinct from dementia for health professionals, and expanding 

community services to meet the needs of older adults and their families with respect to 

cognitive health.

Recommendations for Maintenance of Optimal Brain Health

Considering the emerging evidence that now justifies a definition of optimal brain health, 

prudent actions are warranted to maintain optimal brain health throughout the life span. 

Thus, this statement endorses the recommendations from the Institute of Medicine and 

Alzheimer’s Association as means to maintain brain health.160–162 In addition, for 

primordial, primary, and recurrent stroke prevention and its relationship to brain health, we 

recommend following AHA/ASA guidance4,5,124,142,143,163–167 (see also Table 3).
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Decades of efforts to reduce stroke and cardiovascular risks by the AHA/ASA and other 

health organizations and, more recently, to promote cardiovascular health are likely to have 

already contributed to the declining incidence of dementia.172 These efforts should be 

additionally leveraged for the promotion of optimal brain health. This should include not 

only prevention of stroke but also treatment of stroke to improve outcomes, including 

poststroke cognitive impairment.

Addressing cardiovascular and stroke risk is a large part of maintaining optimal brain health, 

but not the only part. Addressing the many factors that may promote cognitive reserve, 

including such factors as access to education, meaningful interpersonal and community 

social engagement, and access to mental health care, is also likely to be a useful strategy. 

Active engagement by not only healthcare practitioners but also policymakers at all levels of 

government is needed.

Maintaining optimal brain health requires actions by individuals, healthcare practitioners, 

public health organizations, policy makers, and the private sector. An overview of 

approaches to promoting optimal brain health is provided in Table 3 and categorized by 

target stakeholder.

Discussion

The main aim of this AHA/ASA advisory is to provide an initial definition of optimal brain 

health and guidance on how to maintain brain health. Our definition of optimal brain health 

emphasizes the importance of a favorable or ideal cardiovascular risk profile. Such a risk 

profile earlier in life is associated with compression of morbidity and mortality. This has 

been shown in a recent publication from the CHA (Chicago Heart Association Detection 

Project in Industry). CHA included a cohort of men and women employed in 1967 to 1973 

who were 90% white, 44 years of age on average at baseline, and followed up for 40 years. 

Overall, those CHA cohort members who had a favorable health profile in midlife had 

prolonged survival by ≈4 years and postponed onset of all-cause and cardiovascular 

mortality of 7 years.173 In addition, all morbidities were reduced, compression of morbidity 

was observed both absolutely and relatively, and there were lower cumulative and annual 

healthcare costs during the Medicare-eligibility life span in older ages for those with 

favorable cardiovascular health profiles in midlife.173 Although cognition was not the 

primary focus of this publication, several other study results support the belief that favorable 

cardiovascular health earlier in life leads to maintenance of cognitive vitality.89,174

Although healthy lifestyle, advances in overall medical care, and favorable socioeconomic 

profile might compress major morbidities of later life, they may be influenced by the age at 

which the subjects are studied and the time in life when preventives are administered, as 

suggested by the results of a Chinese longevity study of the oldest old.175 In this study, there 

was compression of activities of daily living disability, but life-span extension was 

associated with expansion of disability of physical and cognitive functioning because there 

were more frail elderly who survived health problems.175
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Modifiable cardiovascular risks are prevalent worldwide, may occur across the age 

continuum, and are associated with adverse consequences later in life.128,176 Furthermore, 

cardiovascular mortality, including ischemic heart disease and stroke, may vary substantially 

on the basis of geographic variation.177 Atherosclerosis, a manifestation of nonfavorable 

cardiovascular health, however, may not be inevitable. Recently, it has been shown that a 

forager-horticulturalist population, the South American Tsimane of Bolivia, who have few 

coronary artery disease risk factors, have the lowest reported levels of coronary artery 

disease of any population,178 suggesting the value of primordial prevention.

Furthermore, the development of vascular arterial stiffness, a measure of vascular aging, 

may not be inevitable.179 In the Framingham study, lower age, female sex, lower BMI, use 

of lipid-lowering drugs, and absence of diabetes mellitus in a cross-sectional study were 

associated with healthy vascular aging. In addition, for every 1-unit higher AHA’s Life’s 

Simple 7 score (ie, 1 more factor or behavior at ideal levels), there was a 1.55-fold age- and 

sex-adjusted odds of healthy vascular aging. This observational study provides support for 

prevention strategies focused on modifiable health factors and behaviors to prevent or delay 

vascular aging and risk of cardiovascular disease and possibly other health consequences 

associated with aging such as cognitive impairment.179 This approach may apply to elderly 

populations.

Prevention of cognitive impairment and dementia may be viewed as a lifelong process 

predicated on a number of antecedent factors, with cardiovascular risks playing an important 

role.112 The promotion of healthy living across the life span may allow one to avoid adverse 

health outcomes such as multimorbidity, including cognitive impairment and other health-

related adverse outcomes or events.9,180,181 In addition, favorable cardiovascular health may 

be associated with lower healthcare expenditures and resource use.182

In this advisory, AHA’s Life’s Simple 7 was chosen as the metric to define optimal brain 

health. AHA’s Life’s Simple 7 consists of 4 ideal health behaviors (physical activity at goal 

levels, healthy diet consistent with current guideline recommendations, nonsmoking, and 

BMI <25 kg/m2) and 3 ideal health factors (untreated total cholesterol <200 mg/dL, fasting 

blood glucose <100 mg/dL, and untreated BP <120/<80 mm Hg).9 These factors have been 

shown to improve the health trajectory.9,181 In addition, AHA’s Life’s Simple 7 has been 

linked to successful cognitive health25,94,95,112 and is an ideal starting point for defining 

optimal brain health because it is easy to measure, monitor, and modify. Additional study to 

test the influence of AHA’s Life’s Simple 7 on brain health among different racial and 

ethnic groups, men and women, and people from different age groups across the life 

continuum is needed.

Beyond the metrics to initially define optimal brain health, primary and secondary outcomes 

for brain health have been identified in this advisory. On the basis of practical 

considerations, 2 main primary outcomes, stroke and dementia, and 2 main secondary 

outcomes, transient ischemic attack and subjective or mild cognitive impairment, have been 

designated. Metrics of brain structure and function such as subclinical injury detected on 

brain imaging (eg, presence or volume of MRI-defined white matter hyperintensities, covert 

infarcts, microbleeds, and microscopic injury [quantifiable by diffusion tensor imaging]), 
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molecular markers (eg, amyloid measured by positron emission tomography or 

cerebrospinal fluid analysis), and those of structural and functional connectivity, as assessed 

by diffusion tensor imaging and functional MRI, are important factors for future 

consideration as the definition of optimal brain health evolves.

Finally, the available RCT and observational epidemiological data were reviewed to provide 

guidance on the maintenance of cognitive health. Although the RCT evidence to prevent 

cognitive decline and dementia is incomplete but evolving, the observational 

epidemiological evidence for modifiable risk factors was judged to be substantially in favor 

of modifying key cardiovascular risks. Thus, application of the Institute of Medicine and 

Alzheimer’s Association guidance for the maintenance of cognitive vitality, which includes 

both cardiovascular risk factor modification and other strategies,160–162 and primordial, 

primary, and secondary stroke prevention recommendations from the AHA/ASA as they 

relate to brain health has been recommended.4,5,124,142,143,163–167

The definition of optimal brain health and its maintenance chosen for this advisory has 

limitations. We acknowledge the complexity of defining optimal brain health for adults and 

that a broader definition of optimal brain health is possible when taking into account the 

various stages of the life continuum spanning from conception to old age and consequent 

environmental, lifestyle, and genetic exposures. For example, there is a limited but 

increasing body of knowledge on the importance of childhood exposures affecting cognition 

in later life.183 Furthermore, intrauterine and early-life exposures may play important roles 

in neurocognitive development, as may stress in early life. Therefore, we anticipate that 

future publications from the AHA/ASA brain health writing group will expand the definition 

of optimal brain health and incorporate factors of interest from, for example, earlier in life. 

In addition, there were inherent limitations of availability of variables of interest such as 

those based on demographic and race-ethnic composition of the available RCTs and 

observational epidemiological studies that were reviewed. Such limitations suggest the need 

for study of individuals representing groups disproportionately affected by cardiovascular 

health disparities and those from early stages of life such as childhood.

Future Directions and the AHA Strategic Impact Goal

The AHA/ASA has set a Strategic Impact Goal by the year 2020 to improve the 

cardiovascular health of Americans by 20% while reducing deaths from cardiovascular 

diseases and stroke by 20%.9 The AHA/ASA is promoting cardiovascular health through 

application of Life’s Simple 7. As part of the effort to promote cardiovascular health, the 

AHA/ASA is adding brain health to its overall strategic initiatives. Brain health is an 

important component of successful aging and one in which cardiovascular risks seem to play 

a key role. The main purpose of this document is to serve as the first step in defining optimal 

brain health and how to maintain it. Future work will serve to refine the definition, metrics, 

and strategies to maintain cognitive vitality.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Major determinants of optimal brain health. Genetic, environmental, and behavioral factors 

can either promote or hinder optimal brain health. Vascular risk factors negatively influence 

optimal brain health through cardiovascular and cerebrovascular alterations that produce 

brain dysfunction and damage, leading to cognitive dysfunction.
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Figure 2. 
The neurovascular unit (NVU): the guardian of the homeostasis of the brain 

microenvironment. Schematic representation of the NVU at the level of the cerebral 

microvasculature (arterioles, capillaries). The NVU is constituted by endothelial cells, 

smooth muscle cells (replaced by pericytes in capillaries), astrocytes, neurons, perivascular 

cells, and the extracellular matrix, a complex meshwork of proteins and carbohydrates that 

provides support to the different cellular constituents. The NVU is responsible for 

maintaining the homeostasis of the cerebral microenvironment, ensuring an optimal milieu 

for the function of neurons and other brain cells. The NVU regulates the delivery of blood 

flow to the brain, ensuring that it is well matched to its energetic needs; is the site of the 

blood-brain barrier (BBB), which controls the bidirectional trafficking of molecules into and 

out of the brain; is involved in the trafficking of immune cells, promoting 

immunosurveillance in the normal state and innate and adaptive immune responses after 

brain injury; produces neuronal, glial, and vascular growth factors that support the reciprocal 

survival of its cellular constituents and the adjacent brain parenchyma; and is a major 

conduit for the clearance of potentially deleterious byproducts of brain activity such as β-

amyloid and tau through transvascular, perivascular, and paravascular (glymphatic) 

pathways. CBF indicates cerebral blood flow.
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Table 1

Primary and Secondary Outcomes for Brain Health Monitoring

Primary outcomes

 Stroke

 Dementia

Secondary outcomes

 Transient ischemic attack

 Subjective or mild cognitive impairment
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Table 3

Recommendations for Promotion and Maintenance of Optimal Brain Health

Individual168

 Check health status with AHA’s Life’s Simple 7 (http://www.heart.org)

 Remain physically active

 Eat a healthy diet; evidence suggests that a Mediterranean-style diet preserves cognitive function better than a low-fat diet

 Address vascular risk factors, if present, with a primary care practitioner

Pursue cognitively stimulating and rewarding activities

 Address mental health concerns with a primary care practitioner or specialist as needed

Healthcare practitioners

 Apply primordial and primary preventive care for cardiovascular disease and stroke according to AHA/ASA guidelines9,124,142,163,164

 Diagnose and treat symptomatic stroke according to AHA/ASA guidelines165–167

 Administer brief screens to monitor cognitive status

Health systems

 Support patients by providing access to preventive care and lifestyle modification

 Support good-quality care for stroke169 and for primary prevention of cardiovascular disease170

Public health, health policy, private sector9,168

 Disseminate knowledge of potentially modifiable risk factors for cognitive decline and dementia

 Provide tools and resources to maintain healthy lifestyles such as the AHA Healthy for Good program171

 Provide opportunities for stimulating cognitive, physical, and social activities

 Maintain a healthy environment, including neighborhoods that promote cognitive and physical activity

 Fund research on risk factors for cognitive decline and dementia and how to intervene to reduce risk

AHA indicates American Heart Association; and ASA, American Stroke Association.
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