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According to the U.S. Census Bureau, by 2030 the 
elderly population in the United States will grow  
  such that one in every five residents will be of 

retirement age.1 Along with an aging population come 
age-related chronic diseases, including age-related cogni-
tive changes, which range from mild cognitive insuffi-
ciency to devastating dementias of various types. 

Since risk factors for age-related cognitive decline ap-
pear to be closely aligned with those of cardiovascular 
disease, it has been suggested that dietary and lifestyle 
patterns may play a role in preventing or delaying their 
onset. Blueberries (Vaccinium spp.), particularly dense in 
flavonoid antioxidants in the form of anthocyanins, the 

pigments that give berries (as well as other plants and 
flowers) their blue, red, and purple hues, have attracted 
attention for their potential in treating and preventing 
age-related cognitive decline. Native to North America, 
blueberries are particularly delicious in the summer, 
whether they are picked and eaten by the side of the trail 
or added to a mouth-watering blueberry pie or crumble.

In animal models, blueberries appear to slow age-related 
decline in hippocampal-mediated learning, and multiple 
studies suggest potential benefit in humans.2 This article 
summarizes the results from a literature search of more 
recent clinical studies in the elderly. The largest study in-
cluded in this review used data from 16,010 participants 
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in the Nurses’ Health Study, a longitudinal 
project started in 1976 when female regis-
tered nurses aged 30-55 years completed a 
mailed questionnaire on health and lifestyle. 
Additional questionnaires were given every 
two years thereafter and follow-up was > 
90%. A food frequency questionnaire was 
added in 1980 and was sent every four years 
thereafter. 

Devore et al contacted participants between 
1995 and 2001 who were ≥ 70 years of age 
and without a stroke history to participate 
in an additional telephone study assess-
ing cognitive function.3 (See Table 1.) This 
telephone assessment included a variety of 
tests that ultimately were compiled into a 
global composite score and a verbal memory 
composite score, as well as assessed intake of 
flavonoids (including blueberries). After the 
authors adjusted for multiple confounders 
(including age, education, depression, physi-
cal activity, cardiometabolic health markers, 
alcohol, and annual household income), 
women with greater intake of blueberries 
and strawberries demonstrated slower rates 
of cognitive decline when averaging all six 
cognitive tests (blueberries, P = 0.014; straw-
berries, P = 0.022). Based on the standard 
units used in interpreting cognitive testing 
scores, the authors posited that after adjust-
ment for confounding, women with higher 
berry intake “appeared to have delayed 
cognitive aging by up to 2.5 years.” 

Given the suggested relationship between 
cognitive decline and cardiometabolic risk 
factors, Nilsson et al conducted a random-
ized crossover study in 40 apparently healthy 
nonsmokers within 50-70 years of age. Over 
the course of five weeks, they examined the 
effects of a daily supplemental mixed berry 
beverage (containing 150 g blueberries, 
50 g blackcurrant, 50 g lingonberries, 50 
g strawberries, and 100 g tomatoes) vs. a 
control beverage on cognitive function and 
cardiometabolic risk markers.4 During four 
on-site experimental days before and after 
both the control and berry beverage inter-
vals, participants underwent fasting serum 
and biometric testing prior to consumption 
of a standardized breakfast. Next, they un-
derwent a series of repeated cognitive tests to 
assess verbal working memory and selective 
attention; results showed a statistically sig-
nificant improvement in performance on the 
verbal working memory test at 30 minutes 
for the berry beverage group (P = 0.039). 
An analysis of cardiometabolic risk factors 
showed significant reductions in total and 
low-density lipoprotein cholesterol (LDL-C) 
in the berry beverage group compared to 
baseline values (total cholesterol, P = 0.029; 
LDL-C, P = 0.011) as well as compared to 
the control group post-intervention values 
(total-C P = 0.004; LDL-C P = 0.006). The 
authors concluded that this study demon-
strated continued support for the health ben-
efits of berries in both cardiometabolic and 

Summary Points
• Healthy older adults, as well as those with subjective cognitive impairment or 

meeting criteria for mild cognitive impairment, could consider including blueberries 
as part of a Mediterranean-like diet to help reduce the risk of cognitive decline. 

• Although some smaller randomized clinical trials did not demonstrate significant 
findings of cognitive benefit from blueberry consumption, the authors of one large 
study found delayed cognitive aging in women with higher berry intake.

• A few smaller randomized clinical trials suggested small cognitive benefit, specifically 
in the realm of verbal function and verbal memory. 

Table 1: Cognitive Tests Administered via Telephone

Assessment Description
• Telephone Interview of Cognitive Status
• East Boston Memory Test
• Category fluency
• Delayed recall of the Telephone Interview of 

Cognitive Status 10-word list
• Digit span backward 

• Adaptation of Mini-Mental State Examination
• Immediate and delayed recalls 
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cognitive (specifically working memory, i.e., short-term 
memory involving immediate processing) domains. Since 
the studied berry beverage included a mixture of various 
berry types, it is difficult to draw conclusions about the 
role of blueberries specifically. 

The remaining studies included in this review primarily 
were randomized, controlled trials that involved adminis-
tering blueberry-based (rather than mixed berry) com-
pounds to older adults and assessing their effects. The 
authors of two randomized, double-blind studies exam-
ined brain activation with the use of functional magnetic 
resonance imaging (fMRI) after blueberry supplementa-
tion. Boespflug et al analyzed fMRI findings before and 
after giving 24 g/day (about 1 cup of whole blueberry 
fruit, containing 348 mg of anthocyanins) of blueberry 
or placebo powder to 21 older adults with mild cognitive 
impairment for 16 weeks.5 Flavonoid consumption signif-
icantly enhanced (P = 0.01) brain activity in three brain 
regions (left pre-central gyrus, left middle frontal gyrus, 
and left inferior parietal lobe) during a working memory 
task without significantly affecting task performance. 

In another fMRI study, Bowtell et al randomized 26 
participants > 65 years of age into two groups: one 
received blueberry concentrate providing 387 mg of 
anthocyanidins daily for 12 weeks and the other received 
a placebo (a synthetic blackcurrant and apple cordial 
with sugar added to match energy content).6 Participants 
completed a battery of cognitive tests at baseline while 
acquiring fMRI data, then had blood tests along with 
an MRI. They returned after 12 weeks to complete the 
same measurements. Performance on the cognitive testing 
showed no significant difference between the blueberry 
and placebo groups after 12 weeks. There was a trend 
toward improvement in the blueberry group compared 
to placebo, but it was not statistically significant. How-
ever, fMRI results showed a significant increase in brain 
activation responses found in several task-associated 
regions following blueberry supplementation compared 
to placebo (P = 0.001).

Miller et al used freeze-dried blueberry (24 g/day, 
equivalent to 1 cup of fresh blueberries) or a blueberry 
placebo (containing maltodextrin, fructose, artificial 
and natural blueberry flavor, artificial colors, and citric 
acid) in a randomized, double-blind study assessing 
cognitive function and mobility over the course of 90 
days in 13 men and 24 women between the ages of 60 
and 75 years.7 The usual diet for participants over the 
prior 12 months was assessed using the National Cancer 
Institute’s Diet History Questionnaire II as well as a 
supplemental questionnaire on berry consumption. A 
variety of questionnaires were used to collect information 
about physical activity, falls, and mood. Biometrics were 
measured, and cognitive, stance, and gait testing were 
administered at baseline, 45 days, and 90 days after blue-
berry product consumption. Results showed that during 

the task switching test (used to assess executive function), 
participants in the blueberry group made fewer errors 
than those in the control group (P = 0.033). Controlling 
for the fact that the blueberry group was more physically 
active and spent less time sitting or using a computer 
than the control group, they still demonstrated signifi-
cantly fewer errors (P = 0.044). On the California Verbal 
Learning test (2nd ed), performance improved for both 
groups on subsequent visits with fewer repetition errors. 
The blueberry group made significantly fewer repetition 
errors on visit 4 (at 90 days into the study) compared to 
visit 2 (baseline) (P = 0.031). This remained significant 
when controlled for physical activity level and computer 
time (P = 0.032). No significant differences in mobility 
testing or additional cognitive testing (assessing short-
term memory, psychomotor speed, spatial cognition, and 
attention) were observed between the groups. 

In another study of cognitive testing with a blueberry 
supplement, Whyte et al randomized 122 adults between 
65 and 80 years of age into four groups.8 One group  
(n = 30) received placebo and three groups received 
different doses of a wild blueberry powder: WBP500 
containing 500 mg of wild blueberry powder and  
1.35 mg anthocyanins (n = 30), WBP1000 containing 
1,000 mg of wild blueberry powder and 2.7 mg an-
thocyanins (n = 31), or WBE111 containing 111 mg of 
wild blueberry extract and 7 mg anthocyanins (n = 31). 
Participants were asked to continue their usual dietary 
and exercise practices, as well as complete dietary and 
physical activity questionnaires prior to and after the 
study. Biometrics and mood also were monitored. Cogni-
tion was assessed using a battery of tests, including mini-
mental state examination, National Adult Reading Test, 
and Consortium to establish a registry for Alzheimer’s 
Disease, at weeks 0, 12, and 24 of the study. Control vis-
its consisted of well-being checks with a focus on lifestyle 
habit changes like smoking, use of alcohol, medications, 
and adverse effects. After three months, the WBE111 
group improved on episodic memory performance (word 
recognition) compared to placebo (P = 0.05), but the 
improvement was not sustained at six months. 

The authors hypothesized the lack of benefit from the 
blueberry powder groups may be due to lower antho-
cyanin dose or possibly the interference of fiber in those 
supplements. They also wondered if waning of improve-
ment at six months might be due to degradation of active 
constituents in the capsules, increased tolerance to the 
supplements, or decreased adherence (three dropped out 
of placebo, two dropped out of WBP500, two dropped 
out of WBP1000, three dropped out of WBE111). 
Because an intention-to-treat analysis was not used, these 
findings are inconclusive.

As we consider clinical relevance, the final few studies 
included in this review involved participants with self-
reported symptoms of cognitive decline. 



76 Integrative Medicine Alert

McNamara et al conducted a randomized, double-blind 
study that included 94 men and women between the ages 
of 62 and 80 years with mild, self-perceived cognitive 
decline of aging.9 The intervention included exposure to 
fish oil, blueberry, and a combination of the two. This re-
view is about the blueberry portion. The blueberry group 
received a powder equivalent to 1 cup of whole blueberry 
fruit made from whole frozen freeze-dried blueberries 
(Vaccinium spp. including V. ashei, V. corymbosum L. 
cultivar, and V. angustifolium). At enrollment, 24 weeks, 
and 48 weeks, cognitive performance was assessed both 
subjectively (through questionnaire) and objectively 
(through measurement of psychomotor speed, working 
memory, lexical access, and long-term memory with a 
battery of cognitive and mood testing). At 24 weeks, the 
blueberry group reported fewer cognitive symptoms  
(P = 0.05) and demonstrated improvement in recogni- 
tion memory on the Hopkins Verbal Learning Test  
(P = 0.04); however, these changes were not maintained 
at 48 weeks. One limitation of this study was the lack of 
a run-in period with dietary restrictions limiting blue-
berry and fish oil intake.

In another preliminary human study, Krikorian et al 
enrolled five men and four women with a mean age of 
76.2 years (± 5.2) who reported age-related memory 
decline (forgetfulness, prospective memory lapses) and 
qualified for Mild Cognitive Impairment using the Clini-
cal Dementia Rating.10 The degree of impairment was 
assigned as no impairment, mild decline, or dementia of 
mild, moderate, or severe degree. Those determined to be 
in mild cognitive impairment (MCI) were included in this 
12-week study. Wild blueberry juice (V. angustifolium 
Aiton) commercially prepared from ripe, frozen wild 
(lowbush) blueberries was used. Participants consumed 
between 6 mL/kg and 9 mL/kg daily. They were blinded 
to the intervention and told they might be receiving 
grape, blueberry, or a berry-flavored placebo drink (de-
signed to mimic grape for another concurrent study). 

Adherence was monitored by weekly phone contact 
and interviews at evaluation visits. Assessments were 
performed at baseline and during the final week of the 
12-week trial. Primary outcomes included memory 
function using the Verbal Paired Associate Learning Test 
(V-PAL) and California Verbal Learning Test (CVLT). 
The blueberry group improved on V-PAL (P = 0.009) 
and CVLT recall (P = 0.04) at 12 weeks compared to 
baseline. Compared to the placebo group, the blueberry 
group improved on the V-PAL (P = 0.03), but not on 
CVLT. The authors concluded that wild blueberry juice 
improved memory function in older adults with MCI 
over 12 weeks; however, because this was a small pre-
liminary study with an inadequate placebo (since it was 
grape-flavored and had a higher glycemic load), no firm 
conclusions can be drawn.

DISCUSSION 
As our population ages, healthcare providers continue to 
be faced with many questions about recommendations to 
maintain or enhance cognitive function over time. Cur-
rent recommendations from the U.S. Preventive Services 
Task Force for preventing cognitive impairment include 
regular physical activity, tobacco cessation, fall preven-
tion, healthful diet, and screening for elevated choles-
terol, hypertension, and depression.11 The World Health 
Organization recently released updated guidelines for risk 
reduction of cognitive decline and dementia, with a focus 
on lifestyle factors and a nutritional recommendation for 
following a Mediterranean-like diet to help reduce the 
risk of cognitive decline and/or dementia.12 

In addition to addressing cardiometabolic risk fac-
tors and general lifestyle risk factors, studies are being 
conducted to identify specific nutritional approaches — 
including looking at known “superfoods” — to optimize 
cognitive function in aging populations with a variety of 
cognitive function statuses (ranging from asymptomatic 
to mild cognitive impairment to dementia). 

We reviewed human adult studies published since 2009 
that involved consumption of blueberries (primarily 
V. angustifolium) or blueberry-based products and the 
potential effects on cognitive function. It is worth noting 
that some of the studies included in this review received 
materials or funding from manufacturing groups or the 
Wild Blueberry Association of North America. For ex-
ample, Krikorian et al used material and funding support 
provided by the Wild Blueberry Association of North 
America; the Whyte et al study was funded by Naturex 
Inc.; and in the McNamara et al study, the U.S. Highbush 
Blueberry Council and Wild Blueberry Association of 
North America provided blueberry and placebo powders.

Overall, most of these studies suggest small improve-
ments in cognitive testing with blueberry supplementa-
tion, specifically in the realm of verbal function and 
verbal memory. A few studies involving brain imaging 
suggested significant brain activation responses. How-
ever, those studies did not find significant alterations in 
cognitive testing. The largest reviewed study from the 
Nurses’ Health Study, while not randomized or placebo-
controlled, suggested delayed cognitive aging (of 2.5 
years) after tracking women for many years. Smaller, 
randomized studies potentially could have shown a larger 
effect if continued for a longer period. 

In terms of clinical application, these studies included 
both healthy older adults as well as those with subjective 
cognitive impairment or meeting criteria for mild cogni-
tive impairment. Some authors did not specify this in 
their inclusion or exclusion criteria, but no one examined 
a patient population carrying a diagnosis of dementia. 
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For people interested in using nutritional approaches to 
reduce the risk of cognitive decline or address existing 
symptoms, blueberries are a tasty addition to a colorful, 
healthy diet rich in whole, minimally processed foods. 
Based on the reviewed studies, including 1 cup per day 
(generally equivalent to 24 g of blueberries) seems to be 
reasonable. Blueberries neither make it onto the Clean 15 
or Dirty Dozen list released by the Environmental Work-
ing Group. However, at this point, definitive conclusions 
regarding duration and efficacy cannot be drawn based 
on existing studies, and more research is needed.  n
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ABSTRACT & COMMENTARY

Yoga for Memory
By David Kiefer, MD, Editor
SYNOPSIS: The authors of this small pilot study showed that a six-week yoga class led to benefits in working memory and mindfulness.

SOURCE: Brunner D, et al. A yoga program for cognitive enhancement. PLoS One 2017;12(8):e0182366.

These days, it seems like in most communities there 
are a plethora of yoga studios catering to many 

demographics and helping people to connect their minds, 
bodies, and breath to promote relaxation and well-being, 
if not address specific health concerns. Lagging a bit is 
the application of this modality as a proven therapeutic 
tool in clinical practice. Most research has focused on the 
use of yoga for physical ailments, such as back pain, but 
Brunner et al stepped into a unique niche of looking at 
the cognitive effects of a yoga practice.

The authors hypothesized that the mindfulness com-
ponent of yoga, including meditative techniques and 
body awareness, might benefit what they call “working 
memory.” As detailed by the authors, working memory 
is a short-term collection and processing of information 
that has both a maintenance component and a manipula-
tion component. The characteristics of these two parts, 
and the survey instruments used for testing them, are 
described in Table 1. Specifically, the researchers used 
three aspects of the Wechsler Adult Intelligence Scale 
(WAIS), including the WAIS Digit Span Forward (listen-
ing to and then remembering numbers in the same order, 
score 0-14), WAIS Digit Span Backward (listening to and 

remembering numbers in a reverse order, score 0-14), and 
WAIS Digit Span Sequencing (listening to and remem-
bering numbers in an ascending order), which is less 
supported by results in the medical literature. In addition, 
they used the WAIS Letter-number Sequencing (listening 
to and remembering numbers and letters in numerical 
and alphabetical order, respectively), and 15-item (each 
with a six-item Likert scale) self-report mindfulness scale 
to assess self-awareness and well-being.

Summary Points
• Forty-three people attended a six-week yoga 

class. Five surveys explored working memory, 
and one 15-item questionnaire detailed 
mindfulness.

• Four of five memory tests showed a statistically 
significant, but possible clinically negligible, 
improvement; mindfulness scores also 
improved.

http://www.census.gov
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The researchers recruited adults through Texas State 
University who did not have any physical condition that 
would prohibit their involvement in a yoga class. A total 
of 43 people enrolled in the study. The mean age was 
25 years, and half had no prior yoga experience. The 
participants completed all of the surveys and answered 
basic demographic questions prior to the start of the yoga 
classes. They were then given the option of six weekly 
one-hour yoga classes (n = 41) or six twice weekly one-
hour yoga classes (n = 2). The researchers chose to use a 
hatha-type yoga, which included poses (asanas), breath-
ing (pranayama), and a 10-minute guided meditation 
while supine. 

Over the course of the study period, some improvements 
in the primary outcomes were seen. (See Table 2.) There 
was a statistically significant improvement in four of five 
variables, although in all cases the absolute improvement 
in survey score was minimal, of marginal clinical signifi-
cance. Interestingly, the mindfulness scores improved, but 
was not correlated with changes in cognition as deter-
mined by statistical analyses (see below for relevance).

Study participants who had done yoga in the past 
showed greater improvements in scores during the study 
period (P = 0.008). This overall difference was found 
to be due to the WAIS Letter Number Sequencing test, 
considered to be a cognitively more difficult test; in fact, 
the statistics revealed that the Letter Number Sequencing 
test change was only found in those who had done yoga 
before. There was no limitation on yoga activities outside 
the official classes, and 25 participants chose to do so. 
This could have affected the post-class survey scores, but 
statistical analyses (using the Pearson’s correlation test) 

showed that there was no connection between the time 
spent doing home yoga with the results in any of the five 
surveys.

n COMMENTARY
Clearly, this is a pilot study. The numbers are low, and 
there was no control group. That said, a lot of data 
about memory were collected. It appears that yoga may 
improve working memory from both cognitive and non-
cognitive effects, and the former may not be mediated 
through mindful awareness. The researchers argued that 
this illustrates that yoga is operating on several levels and 
by several mechanisms to achieve improvements in work-
ing memory. Are the results clinically significant? Difficult 
to say, but the researchers did not detail the percentage 
improvements nor the denominator for absolute changes. 
Some basic math shows that the approximate 1-point 
improvement in mindfulness scores on a 15-item survey, 
each with a six-point Likert scale (90 total points pos-
sible), means about a 1% improvement. Is a yoga class 
worth that amount of improvement in mindfulness and/
or an undetermined amount of improvement in working 
memory? It probably depends on the person, but given 
the lack of a downside to yoga, and a dearth of other 
proven therapies to improve working memory, many 
people would say “yes!”

As we wait for other studies to detail the health effects of 
yoga, some groups are forging ahead with yoga pro-
grams. Large health systems are recognizing the thera-
peutic value of yoga as a healing modality. For example, 
the Veterans Health Administration (VHA) system of 
hospitals and clinics include yoga as one of the comple-
mentary and integrative health approaches to be included 

Table 2: Change in Scores for the Primary Outcomes Pre- and Post-Yoga Class

Baseline  
(pre-yoga class) Post-yoga class

P value  
(difference from baseline)

WAIS Digit Span Forward 9.2 10.0 P < 0.01

WAIS Digit Span Backward 8.0 9.0 P < 0.001

WAIS Letter-Number Sequencing 8.4 9.6 P < 0.001

WAIS Digit Span Sequencing 9.1 9.6 not significant

Self-report mindfulness scale 3.6 4.1 P < 0.001

Table 1: Maintenance and Manipulation Aspects of Working Memory

Maintenance Sub-Domain  
of Working Memory Manipulation Sub-Domain of Working Memory

General characteristics Temporary information storage Temporary storage, as well as using the information 
associated with various tasks

Surveys used to assess
Wechsler Adult Intelligence Scale 
(WAIS) Digit Span Forward

WAIS Digit Span Backward; WAIS Letter-Number 
Sequencing; WAIS Digit Span Sequencing (used but not 
well corroborated in the literature yet)
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in expansion throughout the VHA system.1 Their official 
description of yoga, called therapeutic yoga, mentions the 
various health conditions that might benefit from yoga.2

There are many types of yoga, and these researchers 
chose a hatha-type class. It is difficult to say whether 
other yoga approaches would also lead to the benefits 
seen in this study. Clearly, this is an area for future 
exploration. In addition, participants mostly were young 
people generally in good health. The authors did not 
comment on the application of yoga to people with medi-
cal diagnoses including more severe memory impairment. 
Perhaps the greatest contribution of this work is that a 
common mind-body activity, such as yoga, has benefits 

on several different aspects or mechanisms associated 
with memory. Memory is a complex phenomenon as-
sociated with numerous mechanisms. In the middle of 
the tough yoga pose, now we can know that some or all 
of those neuronal pathways are perhaps being nudged 
toward better functioning.  n
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ABSTRACT & COMMENTARY

Mind-Body Techniques May Enhance 
Cognitive Fitness in Older Adults
By Ellen Feldman, MD
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SYNOPSIS: A meta-analysis regarding mind-body techniques and cognitive fitness in older adults points to enhanced cognitive performance 
associated with mind-body interventions in older persons — especially those without preexisting cognitive decline.

SOURCE: Zhang Y, et al. The effects of mind-body exercise on cognitive performance in elderly: A systematic review and meta-analysis. 
Int J Environ Res Public Health 2018;15:2791.

Medical advances are eradicating disease systemati-
cally, death rates are falling globally, and life expec-

tation is on the rise. In the United States, by 2050, about 
88 million persons are likely to be older than 65 years 
of age — more than double the 2010 record of 40.2 
million.1 With these advances, public health focus must 
shift to a relatively new area involving the challenge of 
understanding, preventing, and treating diseases linked 
with aging (e.g., Alzheimer’s disease, hypertension, and 
arthritis). On the same page, understanding, preventing 
and addressing what appears to be normal deterioration 
associated with aging is equally important in caring for 
the aging population.

Cognitive aging may be defined as the decline in cognitive 
processing that occurs as people get older. Age-related 
impairments in reasoning, memory, and processing speed 
develop naturally with age, or so we think.2 Recogniz-
ing that mind-body exercises have shown some efficacy 
in treating a variety of disorders, such as chronic pain, 
joint problems, and some mood disorders,3,4 Zhang et al 
conducted a comprehensive review on studies investigat-
ing a relationship between (specific) mind-body exercises 
and cognitive performance. This comprehensive review 

Summary Points
• This sweeping systematic review of English 

and Chinese literature regarding mind-body 
interventions and cognitive performance in 
older adults identified 19 fair-good quality 
studies for inclusion.

• Mind-body interventions include Tai chi, yoga, 
Pilates, and Qigong.

• Relative to control, mind-body interventions 
were associated with benefits in: 
- Global cognition (Hedges g = 0.23: small 
effect size);  
- Executive function (Hedges g = 0.25-0.65: 
moderate effect size); 
- Learning and memory (Hedges g = 0.37-
0.49: small-moderate effect size); 
- Language (Hedges g = 0.35: small effect size).

http://www.va.gov/PATIENTCENTEREDCARE/Veteran-Handouts/An_Introduction_to_Yoga_for_Whole_Health.asp
http://www.va.gov/PATIENTCENTEREDCARE/Veteran-Handouts/An_Introduction_to_Yoga_for_Whole_Health.asp
http://www.va.gov/PATIENTCENTEREDCARE/Veteran-Handouts/An_Introduction_to_Yoga_for_Whole_Health.asp
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covered both English and Chinese language literature. 
The authors searched for randomized trials of at least fair 
quality in this field involving persons older than 60 years 
with or without known cognitive disorders or deteriora-
tion. Additional criteria for inclusion in the meta-analysis 
were the use of one or more of the following mind-body 
interventions: Tai chi, Qigong, yoga, Pilates, and at least 
one standardized measure of cognitive outcome.

Using these inclusion criteria, Zhang et al identified 19 
eligible studies: 15 studies included one control group 
and the remainder included two or more such groups. 
Sample sizes ranged from 28 to 456, with 2,539 partici-
pants in total across the groups. Other areas of diversity 
across the studies included type and duration of interven-
tion, time devoted to the intervention, and type of inter-
vention assigned to control group. For example, 15 of the 
studies involved Tai chi, four involved yoga, two involved 
Qigong, and one involved Pilates. Outcome measures 
involved aspects of cognitive functioning, but the specific 

outcome measured and tool used varied between the 
studies. Zhang et al simplified the measures by grouping 
them into five main categories: global cognition, execu-
tive functioning, learning and memory, visual spatial 
ability, and language.

Tables 1-5 display results for each of the five general cat-
egories reflecting a measure of cognitive fitness. Hedges’ 
g is a measure of effect size. In general, a Hedges’ g of 
0.2-0.49 indicates a small difference between intervention 
and control, while 0.5-0.79 indicates a medium effect, 
and ≥ 0.8 indicates a large effect.5

In addition to organizing data according to outcome 
measures, the authors analyzed two subgroups. The first 
looked at respondents with known minimal brain impair-
ment (MCI) vs. non- MCI, and the second looked at total 
training time. Cognitive improvement was associated 
with mind-body exercise in all categories of outcome 
measures with the exception of language. Results of the 
naming test showed a significantly larger effect for  

Table 2: Mind-Body Exercise and Global  
Cognitive Functioning: Small Effect Size

Number of studies 10

Outcome measurement tool Mini mental status exam 
(MMSE)

Pooled Hedges’ g 0.23 (small)

95% confidence interval 0.08-0.39

P value 0.003

Table 1: Mind-Body Exercise and Executive Functioning: Small to Moderate Effect

Number of studies 8 8 8 7

Outcome measurement tool Trial Making test A Trial making test B Digit span Stroop test

Pooled Hedges’ g 0.65, moderate 
effect

0.46, small to 
moderate effect

0.25, small effect 0.32, small effect

95% confidence interval 0.20–1.10 0.26–0.27 0.09–0.42 0.015–0.49

P value < 0.001 < 0.001 0.003 < 0.001

Table 3: Mind-Body Exercise and Learning  
and Memory: Small to Moderate Effect

Number of studies 7 8

Outcome 
measurement tool

Immediate recall Delayed recall

Pooled Hedges’ g
0.37
small effect

0.49
Small to 
moderate effect

95% confidence 
interval

0.20-0.54 0.29-0.69

P value < 0.001 < 0.001

Table 4: Mind-Body Exercise and Visuospatial 
Ability: Small Effect

Number of studies 8

Outcome measurement 
tool

Clock–drawing;  
Ray’s complex figure test

Pooled Hedges’ g 0.18
small effect

95% confidence interval 0.02–0.35

P value 0.03

Table 5: Mind-Body Exercise and Visuospatial 
Ability: Small Effect

Number of studies 8

Outcome measurement tool Boston Naming Test

Pooled Hedges’ g 0.35, small effect

95% confidence interval 0.14 – 0.56

P value 0.001
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participants without MCI, as shown in Table 6. The  
P value of the difference was 0.02. Significant improve-
ment in cognitive functioning was associated with 
increase in total training time per day in multiple spheres. 
Specific training times were not noted.

n COMMENTARY
At first glance, this meta-analysis of 19 studies regard-
ing mind-body exercise and cognitive fitness in adults 
60 years of age and older appears straightforward. A 
deeper look reveals the complexity inherent in such a 
study. Zhang et al needed to account for several different 
mind-body techniques, widely different sample sizes, and 
a variety of outcome measures. The heterogeneity led 
the group to temper conclusions regarding the efficacy 
of mind-body exercise in improving cognitive measures 
in the elderly and to recommend further investigation. 
In addition, there was a large gap in that meditation was 
not included as a mind-body technique.

Keeping this in mind, several aspects of this work bear 
scrutiny and discussion and should generate excitement. 
Given the myriad of consequences associated with decline 
in cognitive functioning and the prospect of growth in the 
elderly population, any reasonable intervention with an 
indication for improving cognitive fitness with age is well 
worth pursuing. 

Zhang et al did not attempt to compare the specified 
mind-body interventions head to head nor was there an 
attempt to compare or contrast the impact of these mind-
body interventions with other forms of exercise. Age-
related vulnerability to the effect of the exercises was not 
explored. A variety of mind-body interventions, including 
meditation, were not investigated. Studies regarding these 
points and other exercise-based interventions deserve 
ongoing and future investigation. In addition, follow-up 
and longer-term studies are necessary to determine the 
longevity of response.

By including Chinese studies with the meta-analysis, 
Zhang et al added important depth to the study and set a 
bar for further investigations and reviews. The availabil-
ity of certified providers able to teach and train specific 
mind-body exercises will vary according to location. 
Thus, casting a broad net for inclusion helps to account 
for geographic limitations. 

Financial barriers may prevent some in the elderly popu-
lation from participating in mind-body exercises. If future 
robust studies continue to find significant benefit from 
such interventions, perhaps insurers will take notice and 
consider coverage.

It is interesting to think about mechanism of action. 
What do we know about the brain and exercise that can 
help explain how mind-body exercise may contribute to 
cognitive improvement? Perhaps one way to approach 

this question is to consider the elements that the mind-
body exercises included in this study had in common. 
Among other factors, each incorporated breathing, at-
tention, stretching of skeletal muscles (and relaxation of 
these muscles) and a connection between internal focus 
and body movement. We know these types of exercises 
are associated with increased hippocampal volume and 
possibly with frontal lobe stimulation — two brain re-
gions involved in learning and memory and possible key 
areas for cognitive health.6,7

The finding that participants with a preexisting diagnosis 
of MCI had significantly less improvement in a measure 
of language than those without such a diagnosis is in-
teresting. Further investigation may increase our under-
standing of an underlying mechanism of action. Equally 
intriguing and needing further scrutiny is the absence of 
difference in other areas of cognitive fitness.

Our patients come in all shapes, sizes, and carry with 
them a true diversity of limitations and strengths. Offer-
ing mind-body exercise may be an answer to those who 
feel intimidated by the prospect of more conventional 
types of physical activity. With medical evidence in 
hand, a provider is on safe ground recommending these 
techniques as part of a comprehensive wellness plan as 
patients’ age. Work remains in this field before definitive 
answers emerge. However, this study clearly provides 
evidence of the importance of exercise in maintaining and 
improving health, and specifically the role of mind-body 
exercise such as Tai chi, yoga, Qigong, and Pilates in ad-
dressing cognitive fitness.  n

REFERENCES
1. IHME. Life expectancy increases globally as death toll falls from major 

diseases. Available at: https://bit.ly/1Ce9NUZ. Accessed June 19, 
2019.

2. Harada CN, et al. Normal cognitive aging. Clin Geriatr Med 
2013;29:737-752. 

3. NIH Fact Sheets. Mind-body medicine practices in complementary 
and alternative medicine. Available at: https://bit.ly/2Kr4L5u. Accessed 
June 18, 2019.

4. Science Direct. Mind-Body Interventions. Available at: https://bit.
ly/2WRvN7N. Accessed June 19, 2019.

5. Statistics How To. Hedges' g: Definition, Formula. Available at: https://
bit.ly/2IqGMks. Accessed June 19, 2019. 

6. Gothe NP, et al. Differences in brain structure and function among 
yoga practitioners and controls. Front Integr Neurosci 2018;12:26. 

7. Wei GX, et al. Editorial: Brain-mind-body practice and health. Front 
Psychol 2017;8:1886. 

Table 6: Subgroup Results

Subgroup
Number  
of studies Hedges’ g

Minimal cognitive 
impairment (MCI)

4 0.14: no effect

Non-MCI 5 0.49: small to moderate 
effect
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SPIRITUALITY

ABSTRACT & COMMENTARY

Community-Based Lifestyle Intervention  
in the Black Church: The FAITH Trial 
By Jessica Orner, MD

Family Medicine Physician, Lebanon, PA

Dr. Orner reports no financial relationships relevant to this field of study.

SYNOPSIS: A therapeutic lifestyle change intervention delivered in churches led to a significantly greater reduction in systolic blood 
pressure in hypertensive blacks than health education alone. 

SOURCE: Schoenthaler AM, et al. Cluster randomized clinical trial of FAITH (Faith-Based Approaches in the Treatment of Hypertension) in 
blacks. Circ Cardiovasc Qual Outcomes 2018;11:e004691. 

It is estimated that up to 46% of the U.S. adult popula-
tion has hypertension. For non-Hispanic blacks, this 

prevalence increases to greater than 50%.1 According 
to the 2017 Guideline for the Prevention, Detection, 
Evaluation and Management of High Blood Pressure in 
Adults, hypertension-related morbidity and mortality are 
more common in blacks and Hispanic-Americans than in 
whites. Blacks have a 1.5-times greater risk of heart fail-
ure, 1.8-times greater risk of fatal strokes, and 4.2-times 
greater risk of end-stage renal disease than whites.1 

Nonpharmacologic therapy, including lifestyle changes 
such as weight loss, sodium reduction, and increased 
physical activity, are known to be effective in lower-
ing blood pressure. The 2017 guidelines recommend 
nonpharmacologic therapy first for Stage 1 hypertension 
(systolic blood pressure [SBP] 130-139 mmHg or dia-
stolic blood pressure [DBP] 80-89 mmHg) without clini-
cal atherosclerotic cardiovascular disease (ASCVD) and 
low 10-year CVD risk. It is recommended that patients 
with Stage 1 high CVD risk of clinical ASCVD and Stage 
2 hypertension (SBP ≥ 140 mmHg or DBP ≥ 90 mmHg) 
use blood pressure-lowering medication in combination 
with nonpharmacologic therapy.1 

Schoenthaler et al sought to determine the effectiveness 
a therapeutic lifestyle change (TLC) with motivational 
interviewing delivered in an influential institution in 
black communities, the church, compared to health 
education (HE). They cited several reasons for pursuing 
this research, including problems with previous studies 
in this area and the vital nature of translating evidence-
based practice to community settings for the successful 
reduction in racial disparities. There is evidence that faith 
organizations have become important partners in the 
endeavor to reduce health disparities.2 

Data for this trial were collected from 373 participants 
from 32 New York City churches from 2010 through 

2014. Uncontrolled blood pressure was defined as  
≥ 140/90 mmHg or ≥ 130/80 mmHg for persons with 
diabetes mellitus or chronic kidney disease. The blood 
pressure was measured using an automatic blood pres-
sure monitor. Eligibility criteria included the following: 
self-identified as black, age ≥ 18 years, self-reported diag-
nosis of hypertension, and uncontrolled blood pressure.

Participants were randomized by church, with churches 
randomized 1:1 to either treatment or control group 
per four-church cohort. A total of eight cohorts were 
recruited (32 churches). Randomization occurred after 
the baseline assessment. Data were collected at base-
line, three months, six months, and nine months. The 
primary endpoint was a reduction in blood pressure at 
six months. Secondary endpoints were blood pressure 
control and reduction at nine months. For the interven-
tion, the HE group was used as an attention control and 
compared to TLC with motivational interviewing. The 
HE control group received one group session on hyper-
tension-related TLC, in contrast to 11 sessions in the 
treatment group and 10 sessions on health topics other 
than hypertension. 

Summary Points
• A church community-based therapeutic lifestyle 

change intervention led to a greater reduction 
in systolic blood pressure than health education 
alone at six months.

• The systolic blood pressure reduction persisted 
at nine months from baseline but was less 
significant. There was no statistically significant 
difference in diastolic blood pressure between 
the trial arms at six months. 
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The motivational interviewing with TLC (MINT-TLC) 
arm included 11 group weekly sessions on TLC, fol-
lowed by three monthly individual sessions of motiva-
tional interviewing. The HE group did not have indi-
vidual monthly motivational interviewing sessions. In the 
weekly sessions, participants focused on implementing 
health behaviors, meal planning, stress management, 
medication adherence, tasting healthy foods, and goal 
setting. Elements of prayer, scripture, and faith-based dis-
cussion were used to tailor the program to church mem-
bers. The group sessions were adapted from PREMIER 
and the Healthy Eating and Lifestyle Program trials. 

The MINT-TLC group sessions were led by trained lay 
health advisors (LHA) from the churches, and the HE 
groups were provided by local experts. The researchers 
recruited three to four members at the church to serve 
as the LHAs and provided two-day trainings in both 
the trial curriculum and motivational interviewing prior 
to group sessions, as well as weekly debrief calls and 
monthly booster sessions to the LHAs. Local experts for 
the HE attention control group were recruited from non-
profit health organizations, the Department of Health, 
and academic institutions. Aside from one session on 
hypertension and the National Institutes of Health’s 
manual “Your Guide to Lowering Blood Pressure,”3 the 
HE groups session topics were unrelated to hyperten-
sion, and included fire safety, environmental health, and 
Alzheimer's disease. 

A total of 373 participants were enrolled in the trial; 172 
were assigned to the MINT-TLC group and 201 were 
assigned to the HE control group. Average attendance 
was 58% and 56% for the MINT-TLC and HE groups, 
respectively. At the end of six months, 29% (29.7% 
in the MINT-TLC group, 27.4% in the HE group) of 
the 373 participants did not have complete data. Both 
groups had a significant reduction in SBP from baseline 
to six months. There was a greater SBP reduction in the 
MINT-TLC group (-16.53 mmHg; 95% CI, -25.24 to 
-7.83) than in the HE group (-10.74 mmHg; 95% CI, 

-14.25 to -7.24) and a significant between-group dif-
ference of -5.79 mmHg (P = 0.029; 95% CI, -10.99 to 
-0.59).2 Both groups demonstrated a significant reduction 
in DBP from baseline to six months. The between-group 
difference in the treatment was not significant for DBP 
(-0.41 mm Hg; 95% CI, -3.22 to 2.40). (See Table 1.)

At nine months, both groups continued to have a signifi-
cant reduction in SBP from baseline: MINT-TLC  
(-18.2 mmHg; 95% CI, -27.6 to -8.8) and HE group 
(-13.0 mmHg; 95% CI, -16.8 to -9.2 mmHg), although 
the difference between groups was smaller (-5.21 mmHg, 
P = 0.068; 95% CI, -10.80 to 0.39). Also, both groups 
achieved significant improvement in blood pressure con-
trol (57.0% in the MINT-TLC group vs. 48.8% in the 
HE group). However, there was no significant difference 
between the two arms regarding blood pressure control 
(odds ratio, 1.43; 95% CI, 0.90-2.28). 

n COMMENTARY
Clinically, if a patient was interested in participating in 
a community-based therapeutic lifestyle intervention, 
from this research, it appears that it would be prudent 
to encourage them to do so. Although the researchers 
did not evaluate the specific characteristics of TLC that 
contributed to blood pressure reduction, one theory is 
that LHAs communicate health messages in culturally 
relevant ways. 

Because a considerable portion of the trial participants 
still had uncontrolled hypertension despite a large 
number taking medication, other interventions, including 
further medication adjustment with their primary care 
provider, should be considered. However, even without 
control, a 10 mmHg reduction in blood pressure signifi-
cantly reduces the risk of major cardiovascular events, 
coronary heart disease, and heart failure.4 

The authors did not track if participants underwent any 
medication changes while involved in the study or if 
there was better adherence to medication regimens. This 

Table 1: Majority Baseline Participant Characteristics 

Characteristics Total (n = 373) MINT-TLC (n = 172) HE (n = 201) P Value
Age, years (SD) 63.7 (12.0) 63.2 (11.8) 64.1 (12.1) 0.964

Female sex, number (%) 280 (75.5) 130 (75.6) 159 (75.4) 0.771

High school education or greater (%) 288 (80.6) 137 (81.6) 151 (79.9)

Unemployed/retired (%) 217 (56.2) 62 (55.7) 119 (56.6) 0.994

Insured (%) 319 (85.5) 146 (84.9) 173 (86.1) 0.835

Mean SBP, mmHg (SD) 152.5 (18.6) 153 (18.0) 151.2 (18.2) 0.143

Mean DBP, mmHg (SD) 86.5 (18.0) 87.2 (17.5) 85.8 (18.5) 0.468

1+ antihypertensive medication (%) 267 (92.8) 128 (92.7) 139 (97.2)

SD indicates standard deviation; SBP, systolic blood pressure; DBP, diastolic blood pressure; MINT-TLC, motivational interviewing with 
therapeutic lifestyle change; and HE, health education.
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CME QUESTIONS

1. Flavonoids are compounds found in plants 
thought to be beneficial due to their effects as 
which of the following?
a. Adaptogens
b. Antioxidants
c. Stimulants
d. Carminatives

2. According to WHO guidelines published in 
2019, which diet may be recommended to 
adults with normal cognition and mild cognitive 
impairment to reduce the risk of cognitive 
decline and/or dementia?
a. Ketogenic 
b. Low fat
c. Mediterranean-like
d. Low calorie 

3. Which of the following is true regarding the 
cognitive effects of a six-week hatha yoga class?
a. There was no significant effect on working 
memory.
b. The only statistically-significant improvement 
was on the WAIS Digit Span Sequencing test.
c. Participants who had done yoga before had 
better overall improvements during the study 
period. 
d. There were no changes in mindfulness scores 
as a result of doing yoga.

would have been useful information, since 
medication nonadherence is a major compo-
nent in the health disparity between blacks 
and whites.5 As of 2017, no single strategy to 
combat medication nonadherence had proven 
effective across all patient populations. 

It does appear that this could be reproduced 
with other religious groups. It also could be 
modified for nonreligious community groups 
by substituting the prayer, scripture, and 
faith-based discussion to items important to 
the community group. It would be helpful 
to see more research on sustainability and a 
cost breakdown of the training program and 
compensation for the lay health advisors. It 
also would be helpful to see if the beneficial 
effect of the intervention persisted beyond nine 
months, since the intervention’s effectiveness 
appeared to wane over time.  n
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