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Abstract

As minorities, African Americans (AAs) and Hispanic adults face
enormous discrepancies across many dimensions, including race/
ethnicity, socioeconomic status, legal status, gender, insurance sta-
tus, or severity of conditions. There is a lot of evidence in the litera-
ture about the relationship between lifestyle and cognitive function-
ing in older adults. However, due to the infancy of research in this
area, the relationship between diet, physical activity and cognitive
decline in ethnic minorities remains unclear. We discussed the neu-
rocognitive changes associated with physical activity and/or dietary
aspects in Hispanic and AA adults, and explored various factors that
affect physical activity and dietary changes in this population. Our
analysis confirmed the convincing link between certain dietary pat-
terns, physical inactivity and poor cognitive performance in AA and
Hispanic adults. This report allowed us to draw necessary conclu-
sions regarding the structure of Jacobi Frailty Initiative in the Bronx,
NY, USA.
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Introduction

Among the millions of Americans today, racial and ethnic
minorities have the highest rates of chronic diseases, suf-
fer from reduced access to treatment, and are mistrustful of
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medical care due to the historical inequality within the health
care system. In New York City, the African American (AA)
and Hispanic populations have higher rates and an earlier on-
set of chronic conditions as well as poorer health outcomes
than other ethnic groups. The predicted global recession in
2020 will have a detrimental impact on healthcare disparities
among these groups.

Higher rates of neurocognitive decline, comorbidities, and
impaired mobility are found in frail and prefrail people, es-
pecially in underserved communities. The goal of the Jacobi
Frailty Initiative is to develop and implement a lifestyle in-
tervention program for low-income patients with prefrailty in
the Bronx, New York, USA. Research linking physical fitness
with positive outcomes in various aspects of biopsychosocial
functioning has suggested that initiatives exploring pathways
for decreasing the risk of neurocognitive decline in individuals
with predisposing physical conditions are crucial.

The objective of this literature review is to explore the im-
pact of physical activity and dietary interventions on cognitive
function to identify the major aspects to consider when creat-
ing a structured program for AA and Hispanic adults at high
risk of frailty in an urban community.

The primary research questions are as follows: 1) What
are the neurocognitive changes associated with physical
activity and/or dietary aspects in Hispanic and AA adults?
2) What are the factors that facilitate physical activity and
dictary changes in Hispanic and AA adults? 3) What is the
present state of knowledge on the ability to change behaviors
in relation to diet and physical activity in Hispanic and AA
adults?

This report serves as a knowledge base on the topic and
will inform the development of goals and expectations of the
proposed lifestyle intervention program. Culturally competent
recommendations may improve health outcomes and the quali-
ty of life among underserved patients of Jacobi Medical Center
and elsewhere, as well as contribute to the elimination of racial
and ethnic health disparities.

Methodology

Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines were partially followed in this literature
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Table 1. Study Selection Criteria

Inclusion criteria

Description

Types of studies

Types of participants

Types of outcome
measures

Publication date: January 1, 2000 and February 28, 2020

Studies from any geographical location, USA preferred but not required

English

1) Studies using qualitative, quantitative, and mixed methods of analysis that seek to understand the patient experience
through direct contact with patients or direct observation and that describe the processes of lifestyle program
implementation and management; 2) Studies should include data about weight management and related comorbidities, a
specific description of diet planning or changes, and a description of the patients’ level of physical activity. These include
original studies like lifestyle interventions and observational studies involving an assessment of physical activity, diet,
and cognitive function; and 3) Systematic reviews and meta-analyses with the highest quality evidence on a research topic

Adults (> 40 years old) of African American or Hispanic origin
Overweight or obese (body mass index of 25.0 or higher) and diagnosed with at least one comorbidity

1) Being treated in any “usual care” setting: primary, secondary, or tertiary care (e.g. hospital, hospice, community,
home, or rehabilitation facility); and 2) Tested (e.g. physical measurements, blood work, and neuropsychological
assessment if present)

Other characteristics: 1) Receiving care typical for that geographical location (e.g. diet counseling conducted by
PCP); and 2) Participants of experimental or pilot studies (e.g. lifestyle intervention programs and diet studies)

1) Weight changes and their pattern; 2) Diet profile changes and their pattern; 3) Physical activity changes; 4) HbAlc
or similar values; glycemic control; 5) Neuropsychological performance linked to changes described above; and 6)
Technical burdens (e.g. enacting lifestyle changes, performing exercises, modifying environments, taking medications,

and using assistive technologies)

PCP: primary care physician; HbA1C: hemoglobin A1C.

review. We extracted information from five electronic data-
bases: Education Resources Information Center (ERIC), Psy-
cINFO, MEDLINE, PubMed Central, and Google Scholar.

This review was conducted in six major steps.

First, the research questions and objectives were formulated.

Second, the literature search was performed. All the arti-
cles were exported to EndNote X7 to exclude copies and then
moved to a Microsoft Access data collection form. The fol-
lowing aspects were included for consideration: article title,
writer, journal, ISSN DOI, volume number, issue number, year
of publication, page numbers, information on randomization,
techniques, research participants, follow-up data collection,
nature of interventions, and outcomes.

Third, the eligibility of the studies for inclusion was evalu-
ated. The search for studies was extensive: multiple resources
(both online and preprinted) were searched with specific lan-
guage restrictions. The study selection criteria are outlined in
Table 1.

The exclusion criteria were as follows: 1) Articles were
restricted to adult studies, certain age groups, and studies tar-
geting the same population groups of interest that share similar
demographic and socioeconomic factors; 2) Studies on life-
style interventions without specific information; 3) Articles
that do not address interventions and their limitations; 4) Arti-
cles based on opinions and not on empirical evidence; 5) Re-
views and editorials; and 6) Non-peer-reviewed literature.

The research team identified over 200 studies. After exclu-
sions, 110 articles published since 2000 were available for full
evaluation.

Fourth, the quality of the studies was assessed. To ensure
the transparency of the literature review results, each article
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underwent the study quality assessment procedure. The study
selection criteria described the minimum acceptable level of
design. Selected studies were subjected to a more detailed
quality assessment using general critical appraisal guides
and design-based quality checklists provided by the National
Institutes of Health Quality Assessment Tools (https://www.
nhlbi.nih.gov/health-topics/study-quality-assessment-tools).
This methodology ensured that these studies were suitable for
inclusion in the review. Additional tables and questionnaires
that are necessary to understand the underlying analysis are
provided in the Supplementary Material 1 ( www.neurores.
org).

Fifth, data were extracted from the studies. Data extrac-
tion and evaluation consisted of the tabulation of the study
characteristics, quality, and effects. This was done to explore
the differences between the studies and combine their results.
Due to methodological differences, data from many studies
reporting on lifestyle interventions in the target population
were not combined, but their results were reported in a narra-
tive format.

Finally, the data were interpreted. Our team analyzed the
studies in a narrative way, comparing and summarizing pre-
viously published information to present a broad perspective
on the topic in a readable format. The studies included in this
report have significantly different methodological strengths
and weaknesses; they were not evaluated as though they are
equivalent. We described each of the included studies and
summarized findings on the same topics for each article. We
categorized the studies by population groups, interventions,
and outcomes, and we attempted to compare the relationships
found across studies.
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Results

Physical activity in relation to overall and cognitive per-
formance

Any non-sedentary activity falls under the category of physi-
cal activities. It must be noted that the self-analysis of physical
activity has several limitations such as the multiple definitions
of physical activities, which affect social desirability bias and
recall bias. Such physical activities are related to gross motor
skills, categorized as fundamental movement skills (FMSs)
found in middle-aged and elderly adults. As a result, studies that
involve FMS-related activities were included in our analysis.

Physical activity and cognitive functioning

The prevalence of cognitive impairment is significantly higher
among AAs than non-Hispanic whites [1]. Studies have sug-
gested that cognitive functioning and physical performance
are higher among men than women, non-Hispanic whites than
AAs, community residents than facility residents, and people
with more than 12 years of education [2].

Few studies with repeated and reliable measurements of
physical activity in AA and Hispanic populations are available.
Some recent articles indicated that regular physical activity is
associated with a reduced risk of chronic diseases, increased
healthy life expectancy, and improved cognitive functioning in
older Americans. However, the effect of constant physical activ-
ity on the prevention of risk remains uncertain. In addition, only
a small fraction of people meet the standardized physical activity
guidelines [3].

Using data from the Exercise and Nutritional Interventions
for Neurocognitive Health Enhancement (ENLIGHTEN) trial
on a sample of 160 sedentary older individuals with cognitive
impairment and cardiovascular disease risk factors but no de-
mentia, Blumenthal et al observed significantly lower cardio-
vascular risk after the Dietary Approaches to Stopping Hyper-
tension (DASH) diet intervention (P = 0.03); this risk did not
differ significantly between exercise and non-exercise groups
(P=0.71). With regard to physical activity, the exercise groups
revealed greater improvement in a 6-min walk distance test than
the non-exercise groups did [4]. Similarly, Larson et al found
that regular physical activity led to significant improvement
across cognitive domains for older adults at risk of Alzheimer’s
disease (AD) involved in the Adult Changes in Thought study.
Regular physical activity was determined by asking the partici-
pants about the activities they did for at least 15 min three times
a week, which included various forms of aerobic exercises. The
results demonstrated that the incidence of dementia was signifi-
cantly lower in patients who exercised three or more times per
week. Declining participation in regular physical activity was
highest in AAs, individuals above 85 years old, and minorities.
The risk reduction related to physical activity was greater in
participants with lower performance profiles [5].

Similar studies have indicated that as the Hispanic popula-
tion grows in the USA, health promotion programs should be
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adaptable both culturally and linguistically to improve physi-
cal activity adherence and prevent cognitive impairment in
elderly Hispanics. Recent data showed that Hispanic adults re-
ported low levels of daily physical activity. Data from various
studies of non-Latino whites suggest that physical activity may
decrease the risk of cognitive decline. A recent 5-year study of
older Latinos revealed that individuals who maintained physi-
cal activity as they aged were less likely to experience a de-
cline in their cognitive performance [6].

Psychological and sociocultural aspects

Self-regulation, a psychosocial aspect of physical activity, falls
under the loosely defined umbrella of executive functions,
which are a group of advanced cognitive processes that are
necessary to regulate physical activities and inhibit the hedon-
ic response to food. Both cognitive testing and neuroimaging
studies have shown that regular physical activity enhances ex-
ecutive functions; these cognitive processes are also involved
in the regulation of impulsive eating behavior [7].

Perceived but unconfirmed cognitive decline also affects
older AAs’ psychosocial well-being and mobility. Older AAs
with self-reported cognitive decline noted its negative impact
on their socio-occupational functioning and had a greater risk
of health and mental health problems [8]. Older AAs’ ability to
perform various physical activities is predictive of disability on-
set and associated with poor cognitive performance. Data have
shown that executive functioning has a stronger link to physical
performance in older urban AA adults than cognitive functioning
does [9]. Moreover, overall executive functioning, age, and body
mass index (BMI) are directly associated with physical perfor-
mance and altered self-esteem among older AA women [9].

Another study found that lifespace might be a valuable
identifier of older adults in danger of cognitive decline. Limited
lifespace, as a measure of physical activity through one’s envi-
ronment, can be considered an aspect of physical performance
in older adults. Specifically, the study participants (49% AAs)
in the highest quartile of lifespace had a 53% lower chance
of clinically significant cognitive impairment than those in the
lowest quartile. However, the cause-and-effect relationships of
this finding are unclear, and it is uncertain whether the avail-
ability of extra space would be associated with greater physical
activity, improved mood, and greater cognition. In addition,
under these circumstances, individuals would be more likely
to meet physical activity guidelines [10].

Appropriate management of cognitive decline and psychi-
atric disorders like depression may improve glycemic control,
medication compliance, and other measures of chronic condi-
tions and cardiovascular risk, thereby prolonging life in AAs
[11]. The beneficial effects of aerobic exercise on mood are
also supported by the results of several studies on the aging
population. Measurable decreases in attention, executive func-
tioning, and poor physical performance have been observed
in patients with mood disorders [12]. For example, Poclke et
al examined the impact of physical and leisure activities on
cognitive functioning in patients with mood disorders. Their
results showed that although the reported symptoms did not
change significantly, participants’ engagement and participa-
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tion improved significantly in both physical and leisure ac-
tivities. Furthermore, these exercises can help patients stay
engaged, which also helps with behavioral remodeling and
improves overall physical performance [13].

Physical performance issues

Statistically significant positive correlations were identified
among physical activity, perceived health competence, dura-
tion of diabetes, and social well-being, indicating the poten-
tial of physical activity to decrease the risks associated with
chronic illnesses, particularly in AA women [14]. Another
study found that 6-month physical activity programs were ef-
fective in managing numerous physical and neurocognitive
complaints in middle-aged and elderly patients [15].

The results of a culturally and linguistically tailored
6-month program to improve health and physical activity out-
comes in inactive Hispanic women were both clinically and
statistically significant, with higher moderate-to-vigorous
physical activity (mean difference = 41.36, standard error (SE)
=7.93, P <0.01) noted in the intervention group when a 7-day
physical activity recall was performed and confirmed with ac-
celerometer readings (r, = 0.44, P <0.01) [16]. This study also
showed the potential for low-cost activity monitors to provide
objective measurements of activity in free-living conditions.
Additionally, physically inactive older Hispanics who received
attribution retraining in combination with supervised physical
activities had better results with regard to increasing walking
and maintaining exercise behavior at 12 months [17].

Lopez et al found that an individualized, multicomponent
exercise training initiative improved cognitive abilities (i.e. ex-
ecutive functioning and various cognitive domains) in very frail
patients during and after hospitalization. Their findings support
the importance of maintaining appropriate levels of physical ac-
tivity and cognitive functioning in older adults. Physical exer-
cise had a positive effect on cognition (particularly visual space,
memory, naming, attention, calculation, abstraction, orientation,
and language function) in older patients [18, 19]. Rejeski et al
reported that participants who completed a 6-month walking ex-
ercise program showed improvements in the 6-min walk test and
self-efficacy, suggesting that physical fitness may be directly re-
lated to positive improvements in psychosocial functioning [20].

Several other studies evaluated the effect of BMI and phys-
ical activity on balance, mobility, and activities of daily living.
Higher BMI affects postural control in older women and is as-
sociated with a higher risk of falling [21]. Moreover, reviews
conducted by the Steinberg Group have shown that patients’
weight is a major factor in the impairment of balance and gait
pattern, increased pressure on their feet, and decreased muscu-
loskeletal strength [22]. Those who have been diagnosed with
obesity are more likely to have had a previous fall, impaired
gait, imbalance, and a tendency to withdraw from weight loss
programs that include physical exercise. Osteoarthritis-related
pain is associated with the weakening and instability of the
knee-ankle ligamentous apparatus and puts older participants
at risk of losing balance [23]. Studies have shown that over-
weight adults’ self-selected speed of walking is usually slower
than that of their normal-weight counterparts; they spend more

Articles © The authors | Journal compilation © | Neurol Res and Elmer Press Inc™

time with their feet touching the ground [24] and have a shorter
stride length and shorter swing period [25].

Muscle mass and strength in relation to function

Sarcopenia, the age-related loss of muscle mass and strength, has
been linked to cognitive impairment in older patients in various
ethnic groups [26]. To date, only a few studies have addressed
the effects of muscle mass on cognitive functioning in AA and
Hispanic adults. Yoon et al suggested that improving strength in
older people could help preserve their muscle mass and improve
their neurocognitive performance [27]. Reduced muscle mass in
lower extremities has been associated with neurocognitive de-
cline in multiple cognitive domains, including immediate and
delayed recall [28]. Additionally, muscle strength was associ-
ated with a significantly lower risk of mild cognitive impairment
(MCI) [29], and participants with stronger lower extremities and
higher muscle mass had 34% reduced odds of poor cognitive
performance (odds ratio (OR) = 0.66, 95% confidence interval
(C)=0.46 - 0.93, P=0.02) [30]. By contrast, grip strength, as a
representative measure of muscle weakness in the upper extremi-
ties, was associated with a significant decline in global cognitive
functioning [31, 32] and a higher risk of MCI and AD [29, 33].

Despite the evidence that increasing muscle mass prevents
frailty, loss of function, and cognitive impairment, no studies
have found a significant correlation between these factors in
AA and Hispanic adults. Some evidence has suggested that the
loss of muscle mass is strongly associated with frailty-related
decline in physical functioning and that the decline may begin
not from the age of 60 as previously thought but from as early
as age 50. Moreover, the age of onset and the rate of functional
decline may also be similar among other cultural groups and
ethnic minorities [34].

Losing muscle mass can lead to multiple health problems,
but evidence has shown that it is possible to delay and even
reverse this process by incorporating resistance and balance
training into lifestyle intervention programs [34]. Results have
shown that muscle mass is more likely to be preserved in men
and younger individuals with higher baseline percentages of
lean muscle. Active participation in physical activities also
leads to significant improvement in physical functioning, even
among older participants [27].

Most successful exercise programs involve several compo-
nents of physical fitness, including aerobic exercises, strength,
balance, and flexibility training; this approach has been proven
more effective than aerobic activities alone [35, 36].

Table 2 provides additional information about the compo-
nents of physical activity that are beneficial for cognitive func-
tion [37-42].

Dietary changes in relation to overall and cognitive per-
formance

Diet quality

Researchers agree that primary prevention is essential to creat-
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Table 2. Components of Physical Activity That Provide Cognitive Function Benefits

Component Description

Examples References

Aerobic exercises are associated
with significant improvements in the
majority of cognitive domains

Regular sustained
aerobic exercise

Regular strength, weight,
or resistance training

Resistance training appears to have
positive effects on cognition

Flexibility and
balance training movements necessary for safe mobility;

their effect on cognition is unclear

These exercises may help patients perform

Antunes et al, 2015 [37];
Erickson et al, 2011 [38];
Colcombe et al, 2006 [39]

Landrigan et al, 2019 [40];
Suijo et al, 2013 [41]

Brisk walking, dancing, jogging,
cycling, and swimming

Squeezing rubber balls,
using elastic resistance
bands, and lifting weights

Bending and stretching, tai
chi, yoga, and pilates

Teri et al, 2008 [42]

ing healthy eating behaviors that delay, prevent, or improve
cognitive function. Of great importance are the beliefs and
behaviors of individuals when it comes to eating a “healthy
diet”. Some researchers have suggested that aspects of a diet
can worsen cognitive function, while others have reviewed the
positive effects of lifestyle interventions on executive func-
tion, which in turn help prevent people from indulging in bad
eating behaviors. A higher-quality diet was associated with
better cognitive performance 5 years and even 25 years later
in healthy middle-aged adults without a past medical history
[43]. In another study, obese older men showed significant
decreases in cognitive functioning when completing standard-
ized neuropsychological tests assessing learning and visual
memory [44]. A healthier diet was also associated with bet-
ter performance on tests of several cognitive domains among
those below the poverty line [45].

The sociocultural context of eating and food selection

Friedman et al compared the perceptions of primary care pro-
viders and their patients regarding communication practices
and beliefs about lifestyle and healthy eating behaviors that
benefit individuals’ overall well-being and maintenance of
good cognitive performance. Although providers were con-
stantly involved in patient education, participants reported re-
ceiving this information from other sources [45, 46].

Consistent with previous research, a study conducted in
New York City reported that affordability, access to healthy
food, health knowledge, and personal factors are important in
determining healthy behaviors in AAs [47]. Participants often
mentioned resilience, reliance on spirituality, dance, music,
and social support as important health-enhancing factors en-
dorsed in their AA community [47]. Among Hispanic adults,
the absence of reliable access to a sufficient quantity of nutri-
tious food was associated with more rapid cognitive decline
[48].

Previous studies have shown that people with lower levels
of education may eat larger amounts of unhealthy food than
those with higher education levels, possibly because of their
poor literacy. For example, in a survey of 269 Latinos on the
use and comprehension of nutrition fact labels in East Los An-
geles, 60% reported using the label while only 13% showed
adequate comprehension of the information provided. This
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type of survey can adequately identify patients with limited
literacy skills [49]. Data from the Coronary Artery Risk De-
velopment in Young Adults study showed that women, whites,
and those who received higher education tended to have higher
diet scores, although this sociodemographic discrepancy de-
creased over the years. The level of education did not modify
the relationship between diet patterns and neurocognitive per-
formance [43].

There is a need for simple labels and indicators that allow
easy selection of healthy eating choices while taking into ac-
count grocery shopping time limitations and the understanding
of food portion sizes. Front-of-pack labels with an institutional
endorsement are better understood and support better consum-
er choices of products that are low in salt, low in fat, or high in
fiber in an easy and simple way [50].

Dietary intake and cognitive function

Certain foods are known to support brain health and cogni-
tive functioning. Following these dietary patterns regularly
can improve the metabolism of the central nervous system,
which could translate into better cognitive and executive func-
tioning. An excessive intake of total sugars, added sugars, and
sugar-sweetened beverages was significantly associated with
lower neurocognitive performance after adjusting for several
covariates [51]. Conversely, a higher quantity and quality of
fruit and vegetable consumption was associated with better
neuropsychological performance, executive function, and sev-
eral individual assessments [52]. A higher intake of fruits and
vegetables rich in antioxidants such as vitamin E may alleviate
the harmful effects of oxidative stress on cognitive function.
For example, results of the National Health and Nutrition Ex-
amination Survey (n = 2,702) showed that Mexican-American
patients who had five or more servings of fruits and vegetables
per day had significantly decreased odds of cognitive decline
and 84% decreased odds of being at risk of dementia compared
with those who did not follow these guidelines [53].

A cross-sectional study conducted by Nutaitis et al showed
that AAs were more likely to develop diminished functional
performance when they were exposed to a diet rich in pies,
mashed potatoes, sugary drinks, and oil-rich foods or to south-
ern diets in general. Although Caucasians were equally affect-
ed, AAs showed a greater decline, and other factors such as
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Table 3. Summary of Dietary Factors and Their Effect on Cognitive Function

Dietary factor Description

References

Lower intake of saturated
and trans unsaturated fats

Higher intake of monounsaturated
and polyunsaturated fats

Intake levels of both saturated and transfat are positively and
significantly associated with Alzheimer’s disease risk

Increased intake of monounsaturated and polyunsaturated
fats may decrease the risk of cardiovascular accidents

Morris et al, 2003 [61];
Laitinen et al, 2006 [62]

Ruan et al, 2018 [63];
Briggs et al, 2017 [64]

but has limited impact on cognitive decline

Higher consumption of
omega-3 fatty acids

Intake of some antioxidants
and vitamins

Limited alcohol consumption

Higher percentage of fruits
and vegetables in diet

Regular intake of omega-3 fatty acids may provide some benefits
for patients with dementia, but these effects are limited

Vitamin and/or antioxidant consumption has
no clear effect on cognitive decline

The risk of cognitive decline is higher in people who
abstained from alcohol or consumed > 14 units/week

A diet with a higher consumption of fruits and vegetables is
associated with a reduced risk of cognitive impairment

Burckhardt et al, 2016
[65]; Lim et al, 2006 [66]

Luchsinger et al, 2003 [67];
Polidori et al, 2014 [68]

Koch et al, 2019 [69];
Severine et al, 2018 [70]

Jiang et al, 2017 [71]

poor socioeconomic status had a significant impact on func-
tional performance [54]. Higher circulating levels of homo-
cysteine were associated with neurocognitive decline in some
population-based studies [55].

D-galactose, a metabolic derivative of lactose, has been
extensively used to induce neurodegeneration in animal mod-
els. Findings from a study of 13,751 individuals showed that
milk consumption (> 1 glass/day) was linked to a significantly
faster decline in the global z-score over a 20-year period. While
the estimated prevalence of lactase non-persistent (LNP) geno-
type among AAs has been reported at 80%, the negative ef-
fect of milk consumption on cognitive functioning was greater
among patients classified as LNP with a milk intake less than
one glass a day in comparison with nonconsumers. However,
this data is problematic due to the small sample size of patients
labeled as LNP. Moreover, lactase persistent (LP) or LNP-
stratified analysis has not revealed any association with milk
intake, especially in the LP population [56].

Phytoestrogens are among the most controversial topics in
the realm of nutrition today. Some authors have reported that
dietary supplements consisting of phytoestrogens have neuro-
protective and anti-inflammatory properties. A higher intake of
isoflavones and lignans was associated with better neurocogni-
tive performance in middle-aged and older Asian women but
had no significant effects in AA and Hispanic patients [57]. A
low intake of omega-3 (n-3) fatty acids in the 60 - 75 age group
was associated with a higher risk of cognitive decline and met-
abolic syndrome in Hispanics and Puerto Ricans, while dietary
consumption of n-3 very long chain fatty acid may have a posi-
tive impact on their executive function [58].

The DASH diet is part of the current national recommen-
dations for the prevention and treatment of hypertension. This
eating plan includes vegetables, fruits and lots of whole grains,
and moderate amounts of low-fat dairy products. The DASH
diet is effective in reducing blood pressure in all segments of
the population and particularly effective in AAs, a group that
is disproportionately affected by cardiovascular disease and
in whom neurocognitive decline is twice as likely to develop
compared with non-Hispanic whites [4]. In one study, com-
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bining regular exercise with this diet and caloric restriction
improved neurocognitive performance among inactive adults
with elevated blood pressure and obesity [35].

Several studies have found that following a Mediterrane-
an-style diet in later life is associated with slower cognitive
decline and a reduced risk of dementia in middle-aged and
older Puerto Rican and Hispanic adults [52, 59, 60]. Finally,
evidence has shown that a diet rich in fruits, vegetables, and
cereals and low in red meat and sugar might reduce the risk
of dementia. While conducting this review, we identified the
most well-known dietary factors that might decrease the risk
of mental decline and dementia. It is also worth mentioning
that the dietary intake, population characteristics, and cogni-
tive function measurements varied significantly across studies,
which affected our findings and further suggestions. It is also
important to emphasize that the presence of a statistical asso-
ciation does not guarantee a change in outcome in response to
a change in behavior.

Table 3 summarizes these dietary factors and provides ad-
ditional information that might not be directly related to the
article’s primary aim but is important to consider when dis-
cussing the impact of diet on cognition [61-71].

Role of other aspects in neurocognitive decline among AA
and Hispanic adults

Metabolic factors

A number of dietary and environmental factors have been as-
sociated with an increased risk of developing dementia in mid-
dle-aged and older Americans. However, their interconnection
with a specific race remains questionable. Staying socially
active and engaging in other recreational activities has been
noted as an important factor of healthy aging within many eth-
nic groups, including AAs [72].

Previous research such as the Whitehall II study has
shown that obesity and a sedentary lifestyle are strongly asso-
ciated with an increased risk of major neurocognitive disorder,
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although the relationship in older adults is still unclear [73].
A higher BMI is a significant risk factor for dementia because
it not only triggers vascular dementia but also increases the
production of adipocyte-secreted proteins and inflammatory
cytokines [74]. In addition, it results in the enormous distur-
bance of the blood-brain barrier and regulatory variations in
lipid, protein, and carbohydrate metabolism. Obesity is also
associated with endothelial dysfunction and causes cerebral
hypoperfusion along with hyperproduction of B-amyloid,
which tends to exacerbate endothelial function, further leading
to pathogenic changes of AD [75]. Using a multivariate model
considering income, history of transient ischemic attack, and
cardiovascular diseases, the authors were able to establish a
link between various cardiovascular risk factors and incident
cognitive impairment among participants from the Reasons
for Geographic and Racial Differences in Stroke (REGARDS)
study, which had a national sample of 30,239 AAs and white
Americans [76].

Diabetes and prediabetic states have consistently been
listed as significant risk factors for cognitive impairment and
dementia, especially in AAs and Hispanics [14, 77]. Craft con-
cluded that excessive insulin causes a drastic increase in levels
of A-beta and inflammatory agents [78]. These consequences
may cause a dramatic increase in the prevalence of neurocog-
nitive decline in AA and Hispanic adults. Physical activity
can reduce the risk of cognitive decline by enhancing insulin
sensitivity. One study found that adults with a BMI > 35 per-
formed executive function tasks far worse than normal-weight
subjects did [79]. Another group of researchers reported that
obese older men showed a significant decrease in cognitive
functioning when completing standardized neuropsychologi-
cal tests assessing learning and visual memory [44].

On the other hand, some studies do not support the link be-
tween obesity and dementia. A meta-analysis carried out in the
USA and China demonstrated that individuals with increased
BMI in late life have a lower risk of dementia. Nevertheless,
the study also found that increased midlife BMI is associated
with a high risk of dementia later in life [80]. A 12-year study
involving AAs above 65 years old revealed that a decrease in
BMI appears to be an early marker for dementia. Thus, there
is a need for precise monitoring of weight changes in older
AAs [81].

Role of health education

Most researchers agree that appropriate patient education and
understanding of health behavior are paramount in chronic dis-
ease management [82]. However, for elderly patients to realize
the benefits of health changes, they must have a high level of
engagement and some degree of health literacy, which might
be affected by cultural factors or preexisting cognitive impair-
ment.

In several longitudinal studies, a positive connection was
noted between elderly participants’ physical activity and di-
etary changes on the one hand and their brain health on the oth-
er; this, in turn, was linked to sustained independence [83, 84].
Walking was the most frequently mentioned physical activity.
Participants lacked information regarding the recommended
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duration, frequency, and intensity of exercise. Moreover, their
understanding of the subject was limited due to several socio-
economic and cultural factors [83].

Based on the results of the Chicago Health and Aging
Project, which attempted to address the shortcomings of other
studies on the association of education with physical and neu-
rocognitive performance in older adults, Barnes et al concluded
that postsecondary education may benefit AAs’ physical health
[85]. Patients with lower levels of education (< 12 years) per-
formed significantly worse on functional health measurements
(estimate = 0.134, P =0.009), which increased by 0.134 points
with each year of education. Similar data were obtained from
other samples [86].

Some authors have noted the positive effects of a healthy
physical lifestyle (not specific to physical activity) on brain
health in middle-aged and elderly adults. Educational inter-
ventions have also been viewed as a way to help older adults
with certain comorbidities improve their well-being and cogni-
tive functions [84].

Other factors

ApoE &4 is one of the most well-known risk factors for AD in
AAs [87]. Zhao et al reported that most common lifestyle fac-
tors in AAs are associated with the activation of multiple DNA
methylation (DNAm) clocks, which are biomarkers of cellular
aging [88].

Many studies have demonstrated protein energy malnu-
trition in patients with advanced chronic lung disease [89].
Impaired lung function in AA men has been associated with
cognitive decline. Two studies on AA aging found a statisti-
cally significant relationship between the average peak expira-
tory flow rate and cognitive performance measurements [89].
Some authors have also suggested that bronchial asthma is
more prevalent among AAs and Hispanics [89, 90]. Poor asth-
ma control was also associated with cognitive decline in older
AA and Hispanic adults. Younger patients (49% of those aged
60 - 64 vs. 28% of those aged 70 and above, P = 0.0005), black
or Hispanic patients (43% and 48%, respectively, vs. 28% of
white patients, P = 0.004), and those with poor asthma control
had lower scores on several cognitive measures (€.g. process-
ing speed, executive function, attention, and memory tests).
But these measurements lost their statistical significance upon
adjustment for age, sex, ethnicity, and other variables [91].

Regardless of the use of medications that suppress viral
loads in human immunodeficiency virus (HIV)-positive pa-
tients, the growing middle-aged AA and Hispanic populations
are at high risk of cognitive impairments due to concomitant
substance abuse. Moreover, significant impairment of neu-
ropsychological performance has been demonstrated in alco-
hol users, while recovery of cognitive functioning has been
reported in a minority of cases [92, 93]. Although AAs start
drinking at an older age and have lower levels of use in the ma-
jority of age groups [94], they are more likely to make errors
in a shorter period and express greater episodic, spatial, and
working memory deficits in combination with slightly deterio-
rated executive functioning [95, 96]. Exposure to HIV, com-
bined with alcohol or substance use, may have a significant
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negative impact on cognition in this target population. Heinz
et al showed that excessive alcohol use was directly associated
with lower total memory functioning, poorer retrieval abilities,
and greater HIV symptom severity due to noncompliance with
antiretroviral therapy (ART) [97]. However, patients in their
50s and older were more likely to adhere to ART when drink-
ing [98]. Additionally, post-HIV and ART-related cognitive
changes may still be present and even exaggerated with the use
of cocaine and amphetamines, causing general cognitive im-
pairment across functions [99, 100]. Cocaine dependence was
also associated with poorer verbal memory and visuospatial
construction, indirectly affecting medication adherence [101].

Social motives such as peer pressure are often the cause of
problematic drinking patterns in AA and Hispanic adults [102].
HIV, a deeply stigmatizing illness, frequently leads to greater
health disparities in AA patients. Yet their ability to cope with
the illness leads to positive cognitive and emotional changes
following the HIV diagnosis [103].

Practical implications

Limited data exist on whether diet can affect the progress of
neurocognitive changes in AA and Hispanic adults. The major-
ity of observational studies support the impact of a healthy diet
on cognition, while some interventional studies and lifestyle
management programs have highlighted the lack of clinically
significant changes. Several diets and nutritional patterns have
demonstrated benefits for overall well-being and cognitive
functioning. Studies have found that AAs and Hispanics who
adhere to DASH or Mediterranean-style diets have a lower risk
of developing cognitive dysfunction. Both diets include a vari-
ety of vegetables, fruits, grains, some fish, and small amounts
of meat. It would be beneficial to avoid products with more
than 5 g of saturated fat, 15 g of various sugars, or 600 mg of
salt per 100 g of food.

According to the World Health Organization guidelines,
patients aged 65 and above are supposed to engage in 150 min
of moderate-intensity aerobic exercise or 75 min of vigorous-
intensity aerobic exercise every week. Experts have noted
that both moderate- and vigorous-intensity activities, comple-
mented with muscle-strengthening activities, are effective in
preventing neurocognitive decline [104]. They also suggested
that middle-aged adults with normal cognitive functioning
who engage in 3 - 4 sessions of moderate-to-vigorous-intensity
exercise at least 30 min every week would have a lower risk of
cognitive impairment in the next 10 - 15 years. Unfortunately,
most patients will not adhere to these regimens, especially ini-
tially, and many modifications to these guidelines have been
presented.

The amount of activity is more important than the type of
exercise. There is no evidence that having one specific exer-
cise regimen benefits cognitive function, especially in AA and
Hispanic adults. A supervised multimodal program based on
aerobic and resistance exercises of moderate or high intensity
has the highest chance of being successful in this population.

The initial exercise regimen can gradually be increased as
the patient’s fitness improves, but at least 30 min of walking
is required. This physical activity initiated in and incorporated
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into a patient’s routine, especially in the early stages of life-
style intervention, is more likely to be continued later in life.

In addition to identifying the potential benefits of specific
diet or lifestyle interventions, a parallel goal is to promote ad-
herence by the patient. Motivational interviewing may be used
to predict a patient’s readiness to change and to create and sup-
port the intrinsic motivation that is vital to making the neces-
sary behavioral changes in relation to diet and exercise. Other
strategies might also be useful. However, no data support the
hypothesis that these theory-driven interventions are effective
in this situation. Some researchers have provided a theoreti-
cal basis for creating physical activity programs, but their ef-
fectiveness is questionable [105]. The effectiveness of these
strategies might be enhanced by considering personal charac-
teristics such as age, health and personality features, cognitive
abilities, and socioeconomic status [106].

When developing lifestyle intervention programs for AAs,
we need to consider specific factors that are not very common
among women of other ethnic origins: prioritizing family
needs over their own, caretaking responsibilities, and other
potential limitations [107, 108]. Middle-aged and older AA
women have also reported that a lack of physically active AA
role models negatively affects their self-perception and their
desire to be physically active. Having a “motivator” (e.g. certi-
fied personal trainer or coach) with the same background may
lead to significant changes in this subgroup [109, 110].

Limitations of collected evidence

There are many limitations to consider in this literature review.
The strength of evidence provided by the studies was lower
than expected due to the unclear risk of bias, lower level of
critical appraisal, and lack of precision in some studies. We
could not assess the risk of bias due to our inability to per-
form a meta-analysis, which prevented us from using funnel
plots. We attempted to record all the measured outcomes to
fully report them, but some results were ambiguous or pub-
lished in an incomplete format, which may lead to reporting
bias. Moreover, we did not identify any unpublished studies
and non-English articles and did not use other sources; this
may increase the risk of publication bias.

The randomized controlled trials (RCTs) used in this re-
view have been associated with an unclear blinding of subjects
involved in lifestyle intervention programs. Changes in be-
havior due to participation awareness may have affected how
the subjects reported the outcomes of the intervention. While
we realize that it might not always be possible in this type of
research, exaggerated intervention effects could be reported,
as they are a threat to the internal validity of the studies. In
some articles, researchers were aware of the subjects’ alloca-
tion, which could have led to observer bias. In addition, some
prospective studies tried to achieve high rates of follow-up, but
the potential for attrition bias was unclear. A lack of precision
(e.g. small sample sizes and differences in study populations)
and significant methodological variability within lifestyle in-
terventions may have also affected our findings.

Despite these limitations, this narrative review was able
to present results that support its primary aim. The evidence

Www.neurores.org 63



Neurocognition in AA and Hispanic Adults

J Neurol Res. 2020;10(3):56-68

shows the significant role of physical activity, diet, and health
behavior in preventing diminished cognition in AA and His-
panic adults. This finding requires further assessment through
studies with larger sample sizes.

Conclusions

The literature review shows that AA and Hispanic patients who
have lower levels of physical activity and do not adhere to a
certain diet are more likely to develop neurocognitive deficits
and diminished levels of executive function. These outcomes
are closely correlated with the middle-aged and elderly popu-
lation (40 years or older), participants with a lower socioeco-
nomic status and lower level of education (12 years or less),
and patients with chronic medical conditions. Our study is rel-
evant to the Bronx population, where the rate of Alzheimer’s
deaths has risen gradually since 2008.

This study was designed to provide a framework for ad-
dressing obstacles and incorporating effective strategies into
the daily routine of this underserved population.

Using the outlined principles within this literature review,
we will be able to draft guidelines for a lifestyle intervention
that will help improve well-being through a culturally sensi-
tive and patient-centered approach.

We realize the complexities of the behavior change pro-
cess and how we can best support our participants when they
hold erroneous, negative, and self-defeating views about their
ability to change. It will be even more challenging to achieve
long-term effects among participants who have been under-
treated for many years. Furthermore, the implementation of
the outlined ideas would require taking into account the neigh-
borhoods in which the participants live and the environments
in which they work, as these vary in terms of walkability, age
friendliness, local policies, and safety concerns. Health behav-
ior interventions incorporating knowledge of AA and Hispanic
cultures would be sufficient to motivate our participants.

We also emphasize the importance of staff training in nu-
trition and behavior change strategies, which would maximize
the impact of our efforts. While further research is needed, our
initial findings suggest that the Jacobi Frailty Initiative might
be both feasible and beneficial for the economically disadvan-
taged population of the Bronx, NY, USA.

Supplementary Material

Suppl 1. Results of Quality Assessment of Included Observa-
tional Cohort and Cross-Sectional Studies.
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