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Yoga is an ancient mind body practice. Although yoga has been used as a complementary health approach for enhancing wellness and addressing a variety of health issues, little is known about the impact of yoga on cognitive functioning in adults with mild
cognitive impairment (MCI) and dementia. We conducted a literature review to examine
the impact of yoga on persons with MCI and dementia. Eight studies were identified that
reported on yoga as either the primary intervention or one component of a multi-component intervention in samples of persons with MCI or dementia. Results suggest that yoga
may have beneficial effects on cognitive functioning, particularly on attention and verbal
memory. Further, yoga may affect cognitive functioning through improved sleep, mood,
and neural connectivity. There are a number of limitations of the existing studies, including a lack of intervention details, as well as variability in the frequency/duration and
components of the yoga interventions. A further complicating issue is the role of various
underlying etiologies of cognitive impairment. Despite these limitations, providers may
consider recommending yoga to persons with MCI or dementia as a safe and potentially
beneficial complementary health approach. (Am J Geriatr Psychiatry 2018; 00:1−10)
Key Words: Yoga, Mild cognitive impairment, Dementia, Mindfulness-based stress
reduction, Mind-body, Aging
Highlights
 We reviewed the literature to examine the impact of yoga on persons with MCI and
dementia.
 Results suggest that yoga may have beneficial effects on cognitive functioning, particularly on attention and verbal memory. Further, yoga may affect cognitive functioning through improved sleep, mood, and neural connectivity.
 Providers may consider recommending yoga to persons with MCI or dementia as a
safe and potentially beneficial complementary health approach.
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INTRODUCTION

Y

oga is a mind body practice that originated in
ancient India and is identiﬁed as a complementary health approach by the National Center for Complementary and Integrative Health.1 Hatha yoga, the
most common branch of yoga practiced in the US,
emphasizes physical postures, and usually incorporates breathing and meditation. It includes some of
the most well-known styles of yoga practiced in the
U.S. (e.g., Anusara, Ashtanga, Bikram, Integral, Iyengar, Kripalu).2 In the US, the popularity of yoga is
growing; the number of people practicing yoga doubled in a 10-year period.3 Almost 10% of the population practiced yoga within the last year.3
Yoga is used by many to promote general wellness
and disease prevention.4,5 It is also increasingly used
as an ancillary treatment for symptoms of various
medical conditions, including depression,6 anxiety,7
low back pain,8 asthma,9 hypertension,10 musculoskeletal conditions,11 chronic obstructive pulmonary
disease,12 cancer,13 and neurological disorders.14
Yoga has been demonstrated to reduce anxiety,15
depression,6 and pain;8 improve cardiovascular risk
factors;16 and improve sleep.17 Along with beneﬁts to
mental and physical health, yoga also impacts cognitive functioning. A recent meta-analysis showed that
yoga had a signiﬁcant effect on multiple domains of
cognitive functioning among healthy adults, including attention and processing speed, executive function, and memory.18 Hariprasad and colleagues19
conducted a randomized trial of yoga in 87 nondemented older adults living in senior housing. They
found that 6 months of yoga (physical postures,
breathing, and meditation) resulted in signiﬁcant
improvements in immediate and delayed verbal
memory, delayed visual memory, attention, and
processing speed.
Nonetheless, little is known about the impact of
yoga on cognitive functioning in adults with mild
cognitive impairment (MCI) and dementia. Further,
the burden of cognitive impairment in society is an
increasingly important issue. Current treatments
focus on reducing associated symptoms, including
cognitive impairment, behavioral disturbances, and
mood disturbances. No pharmacological treatments
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have demonstrated convincing effects in delaying disease progression or conversion of MCI to dementia.
Despite the demonstrated potential for yoga to have a
positive impact on these symptoms, few studies have
examined the impact of yoga on older adults with
MCI or dementia. In this paper, we review the literature on the impact of yoga on people with MCI and
dementia. We then discuss how yoga might impact
cognitive functioning and offer future directions.

METHODS
We performed a search of PubMed using the keywords “yoga AND mild cognitive impairment,”
“yoga AND dementia,” and “yoga AND Alzheimer's.” Further, because yoga is an important component of the commonly studied Mindfulness-Based
Stress Reduction (MBSR) program, we also searched
by “mindfulness-based stress reduction AND mild
cognitive impairment,” “mindfulness-based stress
reduction AND dementia,” and “mindfulness-based
stress reduction AND Alzheimer's.” A total of 87
articles were identiﬁed. Articles were published
between 2004 and 2018. Articles were included if they
described a yoga intervention and included either
cognitive or neuropsychiatric outcomes. Articles
were excluded if they were research protocols,
reviews, commentaries, included participants without cognitive impairment, or were not intervention
studies. We identiﬁed 12 publications representing
eight trials that described the results of a yoga intervention for individuals with self-reported cognitive
impairment, MCI, Alzheimer's disease (AD), or
dementia. Five are quasi-experimental trials (i.e., prepost studies and non-randomized controlled trials)
and three are randomized controlled trials (RCTs).
See Fig. 1 for the PRISMA ﬂow diagram.

RESULTS
Table 1 describes the study and intervention characteristics of three trials that used yoga as the primary
intervention. Table 2 provides this information for
ﬁve multi-component interventions that included
yoga. Table 3 provides a summary of intervention
outcomes.
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FIGURE 1. PRISMA 2009 Flow Diagram.

Quasi-Experimental Trials of Yoga
Fan and Chen20 found signiﬁcant differences
between the yoga and control groups at post-intervention on measures of neuropsychiatric symptoms,
cardiopulmonary functioning, ﬂexibility, muscle
strength and endurance, and balance. Although they
did not control for pre-intervention measurement of
these variables, they found no signiﬁcant differences
between the two groups on any of these measures at
pre-intervention. Litchke, Hodges, and Reardon21
conducted analyses of change scores from pre- to
post-intervention. A signiﬁcant increase in depressive
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symptoms was observed, while no signiﬁcant
changes were found on measures of balance, activities
of daily living (ADLs), anxiety, or memory.

Quasi-Experimental Trials of Multi-Component
Interventions
In the ﬁrst of two studies, Lenze and Wetherell22
found that participants demonstrated signiﬁcant
improvements on measures of immediate (Cohen's d =
0.83) and delayed verbal memory (Cohen's d = 0.75),
verbal ﬂuency (Cohen's d = 0.20), and executive
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TABLE 1. Study and Yoga Intervention Characteristics for Yoga as the Primary Intervention
Eyre et al. 26,46,53
Trial Type/comparison
Sample Size
Participants

Fan & Chen 20

RCT
81
MCI

Comparison Group
Yoga Program/Style
Length of Class (in minutes)
Frequency
Duration (in weeks)
Home practice
Adherence
Yoga Components
Postures
Breathing
Relaxation
Meditation / mental focus / visualization
Chanting

Quasi-experimental
68
Mild to moderate AD patients in longterm care facility
Memory enhancement training
N/A
Kundalini yoga
Silver yoga/Hatha
60
55
1x/week
3x/week
12
12
12 min daily (chanting only)
Not reported
76.9% adherence to yoga; completed 90.9% adherence to yoga; 95.5% average
M = 7.13 sessions out of 8
attendance rate
X
X
X
X
X

X
X
X
X

Litchke et al. 21
Quasi-experimental
19
Mild to severe AD
N/A
LVCY chair yoga
30-60
2x/week
10
Not reported
70.3%

X
X
X

AD = Alzheimer’s Disease. CDR = Clinical Dementia Rating. LVCY = Lakshmi Voelker Chair Yoga. MCI = Mild Cognitive Impairment. N/A = not
applicable.

functioning (Cohen's d = 0.39) upon completion of the
intervention. No differences in outcomes were found
based on program length. Barnes and colleagues found
that Preventing Loss of Independence through

Exercise (PLIE),23,24 an integrative movement intervention, produced moderate to large effect sizes on measures of cognitive functioning (pre-post dppc2 = 0.76),
physical performance (pre-post dppc2 = 0.34), quality of

TABLE 2. Study and Yoga Intervention Characteristics for Yoga one Component of a Multi-Component Intervention
Trial Type/
comparison

Barnes et al. 23,24

Lenze et al. 22,47

Paller et al. 25

Wells et al. 27,28

Wetherell et al. 29

Quasi-experimental

Quasi-experimental

Quasi-experimental

RCT

RCT

Sample size
Participants

12
Cognitive impairment/
dementia

34
Subjective cognitive
dysfunction

Comparison group
Intervention
Length of session
# times/week
# of weeks
Home practice

Usual care
Integrated movement
45m
3
18
4 individual home
sessions
72.2%

None
MBSR
2.5 h
1
8 or 12 + 1 retreat
Daily

17*
AD, MCI, memory loss
due to strokes,
frontotemporal
dementia,
subjective cognitive
dysfunction
None
Mindfulness training
1.5 h
1
8
30-60 min daily

Not reported

Not reported

Adherence

Intervention
Components

Mindfulness meditaWarm up to group,
body awareness,
tion, gentle yoga
chair-based exercises
adapted from tai chi,
yoga, and Feldenkrais

14
MCI

103
Subjective cognitive
dysfunction

Usual care
MBSR
2h
1
8 + one retreat
30 min daily

Health education
MBSR
Not reported
1
8 + retreat
Frequency not
reported
91.25%; M = 7.3
sessions

98.75%; M = 7.9 sessions; 26 min home
practice daily
Mindfulness, gentle
Sitting and walking
yoga, loving-kindness
meditation, body
practice, meditation
scan, yoga

Mindfulness meditation, gentle yoga

MCI = mild cognitive impairment. MBSR = Mindfulness-based Stress Reduction. RCT = randomized controlled trial.
*
Only patient data is presented.
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Not reported
0

§

NS

§

§

NS

-

Not reported
§

0
0
dizziness
5**

§

NS

§

§

0
Minor muscle strain

NS

Not reported

§
§

§

§
-

§

NS
§

§

§
§
§

ADLs = activities of daily living.
§
Demonstrated improvement. NS Demonstrated no change.
Demonstrated worsening of symptoms.
*
Only patient data is presented.
**
Adverse events were dizziness/nausea (2 occurrences), legs buckling later in the day, falling forward on hands and knees during class, and hip pain.

Outcomes

life (pre-post dppc2 = 0.83), caregiver distress (pre-post
dppc2 = .21), and caregiver burden (pre-post
dppc2 = 0.49). Using change scores from pre-to postintervention, Paller and colleagues25 found that participants in a mindfulness intervention demonstrated
improvements in depressive symptoms, quality of life,
executive functioning, and verbal memory.
RCTs of Yoga

Cognitive functioning
Neuropsychiatric symptoms/ mood
Caregiver distress/ burden
Quality of life
Physical health measures
ADLs
Neural connectivity
Biomarkers
Adverse events
Side effects***

Barnes et al. 23,24 Eyre et al. 26,46,53 Fan & Chen 20
(N = 12)
(N = 81)
(N = 68)

TABLE 3. Outcomes of Yoga Interventions

Lenze et al. 22,47
(N = 34)

Litchke et al. 21 Paller et al. 25,* Wells et al. 27,28 Wetherell et al. 29
(N = 19)
(N = 14)
(N = 103)
(N = 17)

Brenes et al.

Am J Geriatr Psychiatry &&:&&, && 2018

Eyre et al26 found that participants in both the
yoga and memory enhancement training (MET)
groups showed improvements in immediate (Yoga:
Cohen's d = 0.95; MET: Cohen's d = 1.06) and delayed
recall verbal memory (Yoga: Cohen's d = 0.96; MET:
Cohen's d = 0.59), and immediate (Yoga: Cohen's
d = 0.54; MET: Cohen's d = 0.72) and delayed visual
memory (Yoga: Cohen's d = 0.48; MET: Cohen's
d = 0.64) upon completion of the intervention.
Improvements in immediate recall verbal memory
(Yoga: Cohen's d = 0.98; MET: Cohen's d = 1.18),
delayed recall verbal memory (Yoga: Cohen's
d = 0.65; MET: Cohen's d = 0.34-trend), immediate
recall visual memory (Yoga: Cohen's d = 0.39; MET:
Cohen's d = 0.82), and delayed recall visual memory
(Yoga: Cohen's d = 0.75; MET: Cohen's d = 0.76) were
maintained at the 12-week follow-up assessment.
However, only yoga participants continued to report
improvements in delayed recall verbal memory. Further, only the yoga participants demonstrated signiﬁcantly greater improvement in executive functioning
at both post-intervention (Cohen's d ranged from 0.41
to 0.71) and 12-week follow-up assessments (Cohen's
d ranged from -0.46 to -0.75 and 0.41-0.71). With
respect to mood, both groups demonstrated improvements in apathy (Yoga: Cohen's d = 0.52; MET:
Cohen's d = 0.89) but only the yoga group demonstrated improvements in depression (Cohen's d =0.62) and resilience (Cohen's d = 0.40).
RCTs of Multi-Component Interventions
Wells and colleagues27,28 found that MBSR participants scored worse than the control participants on
one measure of attention and executive function (Trail
Making Test). The authors hypothesized that this
ﬁnding was due to order of the testing and fatigue.
Trends for improvement were seen in a global measure of cognition for the MBSR group and worsening
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for the control group. Non-signiﬁcant trends for
improvement with MBSR were also seen in measures
of resilience, perceived stress, quality of life, hope and
optimism.28 In their second study, Wetherell and
Lenze29 reported that MBSR participants experienced
improvements in both memory (Cohen's d = 0.28)
and mood (Cohen's d = -0.46 to -0.48). They also
found an interaction with cortisol, with MBSR participants with high levels of baseline cortisol experiencing a signiﬁcant decline in cortisol relative to
participants in the health education intervention.

education and baseline scores, yoga participants showed
signiﬁcant improvements in immediate and delayed
recall of verbal memory, delayed recall of verbal memory, attention, and processing speed. Lin and colleagues30
compared yoga with aerobic exercise in a sample of
women with a diagnosis of a psychotic disorder within 5
years of onset. While participants in both conditions
experienced improvements in working memory, participants who received yoga also experienced moderate to
large improvements in verbal acquisition and attention.
Thus, research suggests that yoga may improve attention, processing speed, and verbal memory.

Safety
Five of the eight reviewed studies report on the
negative effects of yoga. Two studies reported that
participants experienced no adverse events.20,28 Two
studies reported no adverse events, but stated that
there were reports of minor muscle strains22 and one
report of dizziness.26 One study reported dizziness/
nausea (two occurrences), legs buckling later in day,
falling forward on hands and knees during class, and
hip pain; none of these were considered serious and
they all resolved.23 One study did not explicitly discuss adverse events but there were no participant
withdrawals from the intervention due to adverse
events.29

DISCUSSION
Evidence thus far suggests that yoga may have small
to large beneﬁcial effects on cognitive functioning in persons with self-reported memory problems, MCI, and
dementia. This ﬁnding is consistent with research including persons without dementia. Gothe and colleagues18
recently conducted a meta-analysis of yoga studies that
reported cognitive outcomes. They found signiﬁcant
improvements in cognition after a single yoga session.
Studies that examined the impact of longer term yoga
found moderate effects on cognition. Effects were strongest for measures of attention, processing speed, and
executive function, followed by memory. While this
meta-analysis included participants of all ages, an RCT of
yoga for older adults also reported consistent ﬁndings.
Hariprasad et al.19 compared yoga with a waitlist control
in a sample of 87 adults living in senior housing. None
had a diagnosis of dementia, but almost two thirds had
subjective memory complaints. After controlling for
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HOW MIGHT YOGA IMPACT COGNITIVE
FUNCTIONING?
Sleep
Sleep disturbance is common in adults with AD,
with up to 45% of patients reporting sleep problems.31,32 Problems include insomnia, sleep fragmentation, excessive daytime sleepiness, and phase shifts.
Sleep disturbances may also affect cognitive functioning, as memory consolidation processes that occur
during sleep are disrupted.33,34 Although none of the
studies reviewed here included sleep as an outcome,
other studies have found that yoga reduces sleep
latency, increases hours spent sleeping, increases feelings of restfulness in the morning, and improves subjective sleep quality.35−37
Further, there is some evidence that yoga-induced
improvements in sleep may mediate the effects of
yoga on cognition. Janelsins and colleagues38 conducted secondary analyses on data from an RCT of
yoga for cancer survivors who were 2-24 months post
cancer treatment and had signiﬁcant sleep disturbance. Results indicated that yoga participants experienced signiﬁcant improvements in memory
complaints with improvements in sleep partially
mediating this relationship. Although sleep and
memory were both self-reported, ﬁndings from this
study suggest that the relationships among yoga,
sleep, and cognition should be further examined.
Mood
Neuropsychiatric symptoms, including symptoms
of anxiety and depression, are very prevalent in MCI
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and dementia, with rates ranging from 15-30%.39 It is
uncertain if mood disturbances are precursors to the
development of dementia, are associated with the
diagnosis (i.e., given the high rate of progression
from MCI to dementia-50%, the diagnosis of MCI can
be anxiety-inducing), are highly comorbid, or a combination of these. This issue is particularly important,
as neuropsychiatric symptoms are associated with
greater caregiver burnout.40,41 Thus, an intervention
that can reduce these symptoms may result in better
care and a longer period of remaining in the home.
Seven of the studies reviewed assessed mood and
related symptoms, and ﬁve found that the interventions
produced
improvements
in
symptoms.20,22,23,25,26,29 Overall these studies suggest that
yoga can improve mood and neuropsychiatric symptoms in cognitively impaired adults. This is an important issue because these symptoms can severely
inﬂuence patients’ ADLs and cognitive performance.
Yoga may impact mood through downregulation of
the hypothalamic axis and sympathetic nervous system as evidenced by decreased cortisol, blood pressure, and inﬂammatory cytokines.42−44 One of the
reviewed studies assessed cortisol before and after an
MBSR intervention. They found that individuals with
high baseline levels of cortisol experienced a decrease
in peak cortisol after completing an MBSR program,
while participants who received health education did
not experience a signiﬁcant change in cortisol.29
Increased Default Mode Network (DMN) Neural
Connectivity
The DMN is a network of brain regions that is active
“at rest” when not actively engaged in a task. The
DMN is important in memory processing and
decreased DMN connectivity may be associated with
AD.45 Two studies speciﬁcally analyzed fMRI data
obtained before and after the intervention. Eyre found
that after both the yoga and MET interventions, participants had increased functional connectivity between
the anterior and posterior DMN that correlated with
improvements in verbal memory and visuo-spatial
memory.46 Thus, the neuroimaging ﬁndings seen after
yoga were comparable to what was seen in MET. Similarly, Wells also found that after MBSR, participants
had increased functional connectivity in the DMN,
speciﬁcally between the posterior cingulate cortex
(PCC) and the bilateral medial prefrontal cortex, and
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between the PCC and the left hippocampus compared
with the control group.27
Hippocampal Size and Function
The hippocampus shrinks in MCI and AD, and
animal studies demonstrate that excessive levels of
cortisol damage the hippocampus. Thus, lowering
stress and cortisol through yoga may impact hippocampal function/structure. Only one study evaluated
the impact of yoga on hippocampal size, and found
trends for less hippocampal atrophy in the MBSR
group compared with the control group.27 The sample size was small and larger studies are needed to
replicate this ﬁnding. Yang's study using 1H_MRS
showed that MET but not yoga was associated with
decreased choline levels in the bilateral hippocampus.
Increases in choline in the hippocampus are seen with
normal aging and dementia, so these results demonstrate that a behavioral intervention could reduce
such age-related changes. Although the changes were
not also seen in the yoga group, the authors argue
that additional research is needed to see if this effect
exists for yoga given the small sample size and
exploratory nature of their study.46
Plasma Repressor Element 1-Silencing
Transcription (REST) Biomarker
Ashton et al.47 showed that MBSR increased levels
of REST compared with placebo, and that increases in
REST were associated with reductions in depression
and anxiety, which are often associated with stress
and AD risk. These results suggest that a behavioral
intervention like MBSR may alter plasma levels of a
key regulator in the aging brain's response to stress,
with clinically signiﬁcant effects.
These neuroimaging and biological data support the
neuropsychological ﬁndings that yoga may improve
cognitive functioning. Further, yoga may impact the
brain regions most sensitive to MCI and AD.
What Modifications Might be Needed for Persons
with Dementia?
Declining cognitive abilities will impact yoga
instruction. Patients with MCI and dementia may
have difﬁculty with attention and carrying out multistep commands. Thus, individual yoga classes or
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those with a smaller number of participants are recommended. Having multiple instructors, one to demonstrate the pose and one or more to work directly
with individuals, may help dementia patients participate.20 Providing more verbal explanation in addition
to the physical demonstration of the pose may be useful.23 Depending upon dementia severity, patients
may not remember poses from previous classes.
Therefore, the class should be taught as if each pose is
new to the participant. If home practice is a goal, having the caregiver present to learn the pose can be useful for increasing practice.23 Similarly, starting with
easier poses and gradually building to more complex
poses may be helpful.
Baseline level of activity needs to be assessed.
Patients who are regularly inactive may need to start
with a shorter class length and gradually increase
time to build endurance and stamina.21 Further, some
individuals will be at greater risk of falls. In these
cases, chair yoga is recommended.21,48 Poses can be
modiﬁed to be performed while seated in order to
minimize risk of falls and injury. With these modiﬁcations, yoga for cognitively impaired older adults is
safe, with only minor safety events reported in the
reviewed studies.
What is Needed to Advance the Field?
There are a number of limitations of the existing
studies. Yoga interventions are varied and not well
described. The style of yoga, components of the intervention, dose (frequency and duration of practice),
selection of instructors, and monitoring of intervention ﬁdelity should be consistently included in the
description of the intervention.49 Randomized studies
with appropriate attention control groups and larger
sample sizes are needed. Only three of the studies
reviewed were RCTs, and half the studies had fewer
than 20 participants. The frequency and length of
classes vary greatly from 1 to 3 times a week, from 30
to 150 minutes, and from 8 to 18 weeks. This variability makes it difﬁcult to determine the dose of yoga
needed to effect change. Further, the dose may vary
depending upon the outcome of interest. For example, a meta-analysis of meditative movement interventions found that the frequency needed to be at
least 3 times a week to effect change on sleep.50
A complicating issue for research on yoga in this
population is the role of various underlying etiologies
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of cognitive impairment. Some studies contend that
mixed pathologies, including the degenerative components caused by AD and vascular factors, are the
most common explanation for cognitive impairment
in aging.51 Further work is needed to determine if
yoga has a differential effect on cognition based on
the underlying pathophysiology of the cognitive
impairment. In addition, future research could assess
sleep, mood, and neural connectivity to further our
understanding of how yoga may affect cognitive
functioning.

SUMMARY
Overall, the literature on the effects of yoga in cognitively impaired older adults is limited. Studies suggest that yoga is safe and feasible in adults with MCI
and dementia, and may have beneﬁcial effects on cognitive functioning, sleep, neuropsychiatric symptoms
and mood, and the brain regions and functions most
important to dementia. Further study is warranted. It
should be noted that satisfaction with yoga is
high22,26 and older adults view it as a credible treatment for improving mood symptoms.52 Given these
considerations and the increasing availability of yoga
in community settings, clinicians may consider recommending yoga to persons with MCI or dementia.
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