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Objectives
• Mind-body medicine used for treatment and
prevention of mood and cognitive disorders
• The use of daily yogic meditation (Kirtan Kriya)
to reduce stress and prevent depression in
informal (family) dementia caregivers
• Yoga for MCI and prevention of cognitive
decline
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THE STATE OF GLOBAL UN-HEALTH
• 450 million people suffer from a mental or behavioral
disorder.
• Nearly 1 million people commit suicide every year.
• 4 of 6 leading causes of years lived with disability are
due to neuropsychiatric disorders (depression, alcoholuse disorders, schizophrenia and bipolar disorder).
• 1 in 4 families has at least one member with a mental
disorder.
• Global cost of mental illness at nearly $2.5T in 2010,
with a projected increase to over $6T by 2030.
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Population aging
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WHO DEFINITION OF MENTAL HEALTH
• “HEALTH is a state of complete physical, mental
and social well-being and not merely the absence
of disease or infirmity.”
• MENTAL HEALTH=a state of well-being, perceived
self-efficacy, autonomy, competence,
intergenerational dependence and recognition of
the ability to realize one’s intellectual and
emotional potential.
• INDIVIDUALS are able to cope with the normal
stresses of life, work productively and fruitfully,
and make a contribution to their communities.
Investing in Mental Health WHO 2009
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WHAT IS MASTERY?
While there is a genuine
inability of an individual
to control much of the
environment, You can
master your inner
reactions to the world
that can help manage
environmental stressors
and prevent mental and
physical disorders
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Resilience

• Resilience is a dynamic characteristic of the interaction
between individuals and their environments- Ability to
recover from adversity / trauma / stress / depression
• Does it require a major traumatic experience to manifest?What about surviving day-to-day?

• This construct can be fostered in both younger and
older individuals- leading to:
• Effective and positive coping
• Turning adversity into an opportunity for growth
• Develop interventions that enhance resilience using
integrative medicine approaches

• Consequentially leads to better outcomes for medical
and mental disorders of aging
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Model of Stress and Health:
Relevance to Mood Disorders
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Allostatic Load =price of adaptation to stress and aging
• ALLOSTASIS=maintaining stability through change (Sterling &
Eiler 1988)
• Systolic BP (> = 148 mm Hg)
• Diastolic BP (> = 83 mm Hg)
• Waist-hip ratio (> = 0.94)
• Ratio total cholesterol/HDL (> = 5.9)
• Glycosylated hemoglobin (> = 7.1%)
• Urinary CORTISOL (> = 25.7 ug/g creatinine)
• Urinary NOREPINEPHRINE (> = 48 ug/g creatinine)
• Urinary EPINEPHRINE (> = 5 ug/g creatinine)
• High Density Lipoprotein cholesterol (< = 37 mg/dl)
• Dihydroepiandrosterone sulfate (DHEA-S) (< = 350 ng/ml)
Seeman TE et al PNAS 2001 McEwen 2004 (McArthur Study of Successful Aging)
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Model of Brain-Immune Interactions
•

Bi-directional
interactions between the
brain, autonomic,
neuroendocrine, and
immune systems in stress
response

Tracey, KJ. “The inflam m atory reflex.” Nature. 2002;420:853-859.
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Theoretical model of resilience
Stressors
Adversity
Trauma

Biopsychosocial
Homeostasis
Individual Resources:
Self-esteem
Optimism
Coping
Social support
Personality and
appraisals
Spirituality
Genetic influences
(e.g., 5-HTTLPR)

Disruption
Psychological distress
Physiological responses

Biomarkers
Allostatic Load
BMI
Cortisol levels/HPA axis
Catecholamine levels
Pro/anti-inflammatory cytokines /
nfkappaB/ CRP
Chol/HDL levels
DHEAs levels
HbA1c levels
Telomerase/ telomere length
Brain regional volumes:
amygdala, anterior cingulate;
hippocampal volumes on MRI
Emotional processing on fMRI
(e.g., emotional reactivity to
human faces)
BDNF
Epigenetics-gene expression

Outcomes
1. Resilient
reintegration at a higher
level of adaptation
2. Reintegration back to
baseline homeostasis
3. Reintegration with
loss from baseline
4. Dysfunctional
reintegration
5. Illness
Disability
Mortality
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Biomarkers of Resilience
• Neuroimaging studies demonstrate neural
substrates including the prefrontal cortex,
hippocampus, amygdale, anterior cingulate as
forming a pathway for resilience.
• HPA axis and Inflammatory mediators may
constitute a link between lifestyle factors, infection,
and the physiological changes of aging on the one
hand and risk factors for age-associated diseases on
the other and could serve as targets or biomarkers
for resilience-building interventions.
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Targeting therapies for
the stress-disease
diathesis
Physiological basis for
modulating brainautonomic-endocrineimmune pathways
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Resilience-Building interventions
• Resilience= ability to “bounce back” from adversity
• Resilience enhancing interventions include wellbeing
therapy, learned optimism training, hardiness training, all
of which focus on positive aspects of difficult experiences
thereby promoting more positive perceptions of
challenges.
• Lifestyle factors such as diet, exercise, spirituality can
enhance resilience by creating physical and mental
wellbeing.
• Complementary, alternative and integrative medicine
(CAIM) is a holistic and integrative approach to wellness
which encompasses varied approaches to wellness and
stress reduction
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MINDFUL PRACTICES
• Effects of mindful practices that can help in
achieving mental and physical HEALTH :
• Stress reduction
• Treatment and prevention of depression in high risk
populations (e.g., stressed caregivers, older adults with
chronic medical illnesses, victims of psychological and
physical violence)
• Direct neuroplastic effects in the brain across lifespan
• Shifts in conscious awareness of reality
• CULTIVATION OF WELLBEING, GRATITUDE
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Mind-Body Medicine
• Yoga
• Guided imagery
• Meditation
• Hypnotherapy
• Spirituality
• Tai Chi
• Art, dance, music therapies
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Priority Setting
– A Challenge for CAIM Research

§ Enhance physical & mental
health
§ Manage pain, depressive and
anxiety symptoms, insomnia,
disabilities
§ Impact health
§ Prevent disease
19

Complementary and integrative therapies for mental health and aging
Mind-body

Dietary

Physical
activity

Body-based

Natural
products

• Novel treatments
• Novel diagnostic and prognostic systems
• Compression of morbidity
• Improved side effect profiles
• Benefits to cardio-metabolic, bone and vascular health
Mechanisms of aging

Genomic
instability

Epigenetic Telomere
alterations attrition

Loss of
proteostasis

Chronic
Cellular Mitochondrial
inflammation senescence dysfunction
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Methodological Difficulties in Research Studies
• Diagnostic approaches in the Eastern and Western
Medicine are principally different
• Categorical DSM diagnoses are not consistent with
the Eastern diagnoses (by pulse, tongue, miridians),
and therefore, recommended therapeutic
approaches should be different (=many depressions,
anxieties, insomnias)
• Differences in practices and the lack of
standardization among trained CAM professionals
• Difficult to translate into the accepted research
design, and Western outcomes
• Self-selected bias in the volunteers
• Placebo effect maybe inflated in CAM
Lavretsky, Aging Health, February 2009
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What is yoga?

- Systems of ancient philosophy, practices, lifestyle
- Breath control (pranayama), specific bodily postures (asanas
and mudras), and meditation
- World-wide use for health and stress-reduction
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Mindful Physical Exercise=Moving Meditation
• Mindful physical exercise (e.g., yoga, Qigong, and Tai Chi) is
increasingly utilized for improving psychological well-being,
hypertension, cardiovascular disease, insulin resistance,
depression, and anxiety
• Physical exercise executed with a profound inwardly directed
contemplative focus or awareness
•

Key elements:

• A non-competitive, non-judgmental meditative component,
• Mental focus on muscular movement and movement awareness
combined with a low to moderate level of muscular activity,
• Centered breathing (conscious breath)
• A focus on anatomic alignment (i.e., spine, trunk, and pelvis) and
proper physical form,
• Energy centric awareness of individual flow of intrinsic body energy
(prana, sekhem, life force, qi, or Kundalini).

“Abbott, Lavretsky; Psychiatric Clinics 2013”
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2017 National Health Interview Survey
(NHIS)
•
•

•
•

•
•

Yoga was the most commonly used complementary health approach
among U.S. adults in 2012 (9.5%) and 2017 (14.3%).
The use of meditation increased more than threefold from 4.1% in 2012 to
14.2% in 2017. In 2012, chiropractic care was as popular as yoga, followed
by meditation; however, the popularity of meditation surpassed that of
chiropractic care to become the second most used approach among those
surveyed in 2017.
The use of chiropractors increased from 9.1% in 2012 to 10.3% in 2017.
In 2017, women were more than twice as likely to use yoga compared
with men (19.8% versus 8.6%). Women were also more likely than men to
use meditation (16.3% versus 11.8%) and see a chiropractor (11.1%
versus 9.4%).
Non-Hispanic white adults were more likely to use yoga, meditation, and
chiropractors compared with Hispanic and non-Hispanic black adults.
The use of yoga was highest among adults aged 18 to 44 compared to
older adults, while the use of meditation and chiropractic care was higher
among adults aged 45 to 64 years compared with younger and older
age groups.
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Prevalence of Yoga
• About 31 million U.S. adults have ever used
yoga
• About 21 million practiced yoga in the past 12
months

Cramer et al, 2016, Am J Prev Med
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Most Frequently Reported Reasons for Practicing Yoga

Most Frequently Reported Outcomes of Practicing Yoga

Cramer et al, 2016, Am J Prev Med
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What are the key elements of YOGA?
-Musculoskeletal strength/ flexibility
-Breath control
-Concentration, attention, mindfulness, awareness
-Imagery, visualization
-Physical sensations, proprioception, body awareness
-Psychosocial interactions
-Spirituality, beliefs, norms
-Rituals
-Iconic Teachers/Gurus
-Shared environmental influences
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Biological mechanisms of yoga
•
•
•
•

•
•

Streeter and colleagues (2012): yoga alleviates stress by counteracting
imbalances of the autonomic nervous system (ANS)
Yoga-based practices increase activity of the PNS and GABA system increases GABA levels in the thalamus correlated with improved mood.
Hypothalamic–pituitary–adrenal (HPA) axis with reductions in plasma
cortisol.
A review of 81 studies found that yoga surpassed aerobic exercise
regimens in numerous outcome measures of health such as salivary
cortisol, blood glucose, fatigue, pain, and sleep in both healthy and clinical
samples
One study of yoga found an associated with increased dopamine release
in the ventral striatum, a major area of the brain’s reward system
Our study found direct neuroplastic effects on the brain with improvement
in cognition
Acevedo, Lavretsky 2016
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Mindfulness-based therapy vs.
Mindful physical exercise
• Contemplative practices influence BRAIN SYSTEMS involved in the
regulation of attention, awareness, memory, sensory integration,
and cognitive regulation of emotion.
• Unique recruitment for mindfulness practices, in brain regions that
regulate body awareness and higher cognitive functions
• Mindful physical exercise approaches showed unique effects in
areas affect social processes (such as speech, language, empathy,
and facial processing) and self-regulation
• Can be used for stress-reduction and brain-fitness throughout
lifespan as they provide enhancements of higher cognitive
functions and social cognition, attention, memory, movement,
emotional regulation that can help in preventing mood, physical,
and cognitive disorders throughout lifespan
Acevedo, Lavretsky 2016
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Neural mechanisms of mindfulness meditation

PCC
Striatum

PFC
ACC

Insula
Amygdala

•
•
•
•
•

Prefrontal cortex -cognitive processing and executive control, attention
Anterior and posterior cingulate- mood regulation, memory
Insula -sensory awareness
Striatum-reward, learning, and motivation
Amygdala -Emotional processing (fear, anxiety)

Acevedo, Lavretsky 2016
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Neural mechanism differences between
mindfulness and mindful exercise
•

Unique to mindfulness- four regions

•
•
•
•

Premotor area (PMA)
Mid-cingulate
Angular gyrus (AG)
Primary and secondary somatosensory
cortex (SSI and II)
=Areas of motor and emotional, and
somatosensory integration- greater
awareness of Self=Consciousness
Can be used for treatment of mood
disorders, anxiety, ADHD, impulsivity,
movement disorders, stress

•
•

•

Unique to yoga-based practices- seven regions

•
•
•
•
•
•
•

Dorsolateral prefrontal cortex (DLPFC)
Medial frontal cortex
Superior temporal area
Paracentral lobe
Precentral and postcentral gyrus
Superior parietal lobule (SPL)
=Areas of judgment- discernment; memory,
language; visual-spatial and somatosensory
integration =Social cognition/behavior
Useful for enhancing judgement and selfcontrol on deliberate actions
Can be used-criminal system, at risk youth,
substance abuse, mood disorders,
neurological illness, dementia, cognitive
decline, caregiver stress

•
•

Acevedo, Lavretsky 2016
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Randomized Controlled Trials of Yoga for the Disorders of Aging
Positive Findings
Hypertension 22 pooled showed decline in both systolic and
diastolic blood pressure (−4.17 and −3.26 mmHg,
respectively)

Uncertainty
The type of yoga but not duration- yoga with
postures, meditation, and breathing had
larger reductions of −8.17 (systolic) and
−6.14 (diastolic) mmHg

Osteoporosis In 2 studies, yoga practice increases muscular
Anecdotal reduction in osteopenia
strength of specific groups, and muscle endurance
for repetitive tasks, and delay bone loss and
prevent fractures.
Insomnia
One cluster randomized trial of Silver yoga
Unclear benefit for comorbid features like
pain
Stroke
Several studies for emotional lability, poststroke
Unclear benefit for prevention
hemiparesis improves
Dementia

1 study with Preventing Loss of Independence
through Exercise (PLIÉ) (Tai Chi, yoga,
Feldenkreis, and dance movement)- improved
memory

1) Functional changes included increasing
body awareness, movement memory and
functional skills. (2) Emotional changes
included greater acceptance of resting, and
a positive attitude towards exercise. (3)
Improved coherent social interactions
Diabetes
2 studies with significant positive effects. decrease very few studies
in glucose, HbA(1c), lipids, cortisol, ferritin, MDA
and a significant increase in catalase activity
Osteoarthritis Several smaller studies for OA
1. Sleep improved but not pain.
Healthy aging Prevention of depression, cognitive decline,
Yoga has a very important role to play in
this as it influences physical, intellectual,
osteoporosis in high risk groups
emotional and spiritual dimensions of life.

32

16

10/28/19

Yogic meditation to reduce stress and
improve functioning in family dementia
caregivers

• Sponsored by the Alzheimer’s Research
Prevention Foundation
• To compare psychological, cognitive, and
neurobiological effects of yogic meditation
versus relaxation in stressed and depressed
family dementia caregivers
• Practice for 12 minutes per day for 8 weeks.
Lavretsky et al 2012; Black et al 2013; Pomykala et al 2013
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•
•
•
•
•

Kirtan Kriya versus Relaxation for stressed
dementia caregivers
39 stressed caregivers with minor depression
randomized to 12 minutes per day meditation
versus listening to music tapes for 8 weeks
NEW CONCEPT: “ I have 20 minutes to myself”
Breathing and chanting versus relaxing
Distress, depressive symptoms, anxiety, burden
Cytokines, cortisol, catecholeamines, cognition,
PET scan, fMRI, NFkappaB, telomerase, gene
expression

34
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What is Kirtan Kriya?
• Kirtan Kriya is a 11-minute chanting exercise in the
Kundalini yoga tradition that people have been practicing
for thousands of years. This meditation involves repetitive
finger movements, or mudras, plus verbal chanting and
silent chanting of the mantra “Saa Taa Naa Maa.”
• What does Kirtan Kriya mean in English?
A kirtan is a song. These ancient primal sounds from
Sanskrit mean “birth, life, death, rebirth.” Kriya refers to a
specific set of movements or chants.
• In the yogic tradition, kriyas are used to help bring the
body, mind, and emotions into balance, thus creating
healing.
•
•Focus of attention
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Group comparison in 39 completers
Variables
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Relaxation
(N=16)
60.6 (12.5)

t; P

Age

Meditation
(N=23)
60.5 (8.2)

Education

16.1 (2.1)

15.1 (2.8)

-1.2; 0.2

Month of
depression
Yrs of
caregiving
Hours per
week
CIRS

45.1 (35.4)

39 (21.2)

-0.6; 0.5

4.7 (2.4)

4.2 (2.9)

-0.6; 0.6

47.8 (35.8)

63.3 (36.2)

-0.2; 0.2

3.0 (2.3)

4.6 (3.1)

1.8; 0.08

CVRF

5.2 (3.7)

7.4 (6.4)

1.4; 0.2

HAMD
baseline

11.8 (4.1)

11.4 (4.0)

-0.3; 0.7

0.03; 0.9
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HAMD scores over time
14
12
10
8

Meditation

6

Relaxation

4
2
0
HAMD0

HAMD2

HAMD4

HAMD6

37

Resilience
78
76
74
72

Meditaion

70

Relaxation

68
66
64
Baseline

Week 8

38
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Cognition-MMSE
30
29.8
29.6
29.4
29.2
29

Meditation

28.8

Relaxation

28.6
28.4
28.2
28
Baseline

Week 8

39

Cognition- Trail B seconds
120
100
80
Meditation

60

Relaxation
40
20
0
Baseline

Week 2

40
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41

Telomerase activity
4
3.5

3
2.5
2

Meditation

1.5

Relaxation

1
0.5
0

Base

Week 8

42
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Promoter-based bioinformatic analysis implicated reduced
NF-kappaB signaling and increased activity of Interferon
Response Factor 1 in structuring those effects (both p < .05).

Fold-difference in TFBM distribution
(Log2 Meditation / Control)

-2

IRF1
NF-kB

-1.5

-1

-0.5

0

0.5

1

1.5

p-value
.0401
.0279
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FIGURE 1. Cross sectional view shown above displays
the crosshair intersection within the right inferior frontal area.
This region was the most significant and largest cluster
demonstrating a decrease in the meditation group compared to the
control group over time (t=4.74 with p=0.001,160 conti voxels at p<0.01)

44
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FIGURE 2. Cross sectional view shown above displays the crosshair
intersection at (-44,-74,-16), within the left associative visual cortex.
This region also decreased in the meditation group compared to
the control group over time (t=4.15, p=0.002)
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fMRI in meditators showed higher activity in a functional network
including the anterior cingulate, fronto-orbital cortex and insula
(Light blue areas show the ACC-orbito-insular network, pink for group difference, z=1.7, p<.05)
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Neural mechanisms of Kirtan Kriya
• The elements of Kirtan Kriya activated regions known to
be associated with each task
• The difference between meditators and non-meditators
showed higher activity in the anterior cingulate, frontoorbital cortex and insula
• DMN activity was largely suppressed throughout the
course of Kirtan Kriya meditation, meaning that
Meditation =Rest;
• Meditation has “brain fitness effect”
• SHIFT IN CONSCIOUSNESS=“I need to change my life”
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Yoga for mild cognitive impairment

48
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Yoga and Cognition: Meta-Analysis
•

Studies in field: 15 RCTs and 7 acute exposure studies examined the
effects of yoga on cognition.

•

Result: Yoga practice seems to be associated with moderate
improvements in cognitive function.

•

Effect sizes: 0.33 for RCTs; 0.56 for acute studies.

•

Limitations of field: sample size, heterogeneous population
characteristics, varied doses of yoga interventions, and a myriad of
cognitive tests, these findings warrant rigorous systematic RCTs

Gothe and McAuley, 2015, Psychosomatic Med
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Methods
Procedures:
• UCLA Outpatient Clinic; 2013 – 2015.
• NCT01983930
Key inclusion:
• ≥ 55; subjective memory complaint; MCI (CDR 0.5).
Key exclusion:
• Axis 1 disorder; MMSE ≤ 24; significant disabilities
Randomization: computer-generated
Blinding: investigator, statistician, data managers blinded.
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Outcome Measures
Cognitive:
• Verbal memory: HVLT; WMS-IV
• Visual-spatial: Rey-O
• Executive function: TMT-B, Stroop Word-Color,
Animal Naming.
Mood and Other:
• GDS, AES, CD-RISC
Time:
• Baseline, 12 weeks, 24 weeks
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Yoga
Kundalini Yoga (KY):
• 60 mins per week, 8 – 10 group.

– Tuning In; Warm Up; Breath Techniques; Kirtan Kriya;
Meditation; Rest.

PLUS
Kirtan Kriya:
• Daily homework, 12 mins.

– Finger movements, mantras, deep breathing.

52
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Memory Enhancement Training (MET)
• ‘Gold standard’.
• Developed by UCLA Longevity Center.
• Verbal and visual association strategies and
practical strategies for memory.
• Weekly group session of 60 mins and daily
homework (memory exercise for about 15 min
a day).
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Demographics at Baseline
Variable

KY Group

MET Group

(N=38)

(N=41)

Female

25 (65.8%)

27 (65.9%)

Male

13 (34.2%)

14 (34.1%)

Caucasian

24 (63.2%)

30 (73.2%)

Non-Caucasian

14 (36.8%)

11 (26.8%)

Age (years)

68.1 (8.7)

67.6 (8.0)

Education (years)

17.4 (3.4)

16.7 (3.3)

BMI

26.7 (4.9)

25.1 (4.7)

Sex

Race

54
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VERBAL MEMORY
HVLT total recall
29.50

P<0.05
28.90

29.00

28.81
28.50
28.00

27.96

27.50
27.14

27.00
26.50

26.02

26.00
25.76
25.50
25.00
24.50

P<0.05

24.00
Base line

We ek 12

We ek 24

55

Executive function
Stroop task for word-color stimuli
46.00
44.30
44.00
43.12
43.22

42.90

42.00

42.92

40.00
ME T
Yoga

38.00
37.41

P<0.05

36.00

P<0.05

34.00

32.00
Base line

We ek 12

We ek 24

56
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Depressive Symptoms

P<0.05
P<0.05

57

Resilience
CDRISC
80.0

76.0

P<0.05

ME T
Yoga

72.0

68.0
Base line

We ek 12

We ek 24

58
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Example locations of bilateral hippocampus and dorsal ACC regions used in Freesurfer
volume analyses. The right hippocampus (A), left hippocampus (B), and dorsal ACC (C) are
displayed in red on a representative subject’s brain image.
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MFG

pgACC

LOC

30

60
40
20
0
-20
-40
-60

10

-10

-30
-3
0
3
6
HVLT delayed recall change scores

60
40

YOG

20

MET

0
-20
-40

-3
0
3
6
HVLT delayed recall change scores

-3

2

7

HVLT delayed recall change scores

30

70
50
30
10
-10
-30
-50

PCC

80
FMC connectivity changes

FMC

80
PCC connectivity changes

pgACC

LOC connectivty changes

B.
PCC

MFG connectivity changes

A.

Pregenual ACC connectivity changes

Changes in functional connectivity within the default mode network correlated with
improved verbal memory performance.

10

-10

-30
-3

0

3

6

HVLT delayed recall change scores

-3

0

3

6

HVLT delayed recall change scores

A. The default mode network (DMN) is displayed in yellow on a template brain in neurological convention. Regions that
exhibited significant correlations between changes in DMN connectivity and changes in HVLT delayed recall are shown in
red (z > 2.3, p < 0.05, corrected). All correlations were positive, and significant clusters included the pregenual anterior
cingulate cortex (ACC), frontal medial cortex (FMC), posterior cingulate cortex (PCC), middle frontal gyrus (MFG), and
lateral occipital cortex (LOC). B. Scatter plots indicate positive correlations in the clusters displayed in A in yoga (YOG,
blue) and memory enhancement training (MET, red) groups. Trend lines are plotted for each group; dashed lines indicate
trendlines without the outlier (marked with a black circle) for the yoga group.
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MRI structural analysis
Dorsal ACC and bilateral hippocampus structure changes for yoga and MET groups

Dorsal ACC
Bilateral hippocampus

Bilateral hippocampus volume
3650
3600
3550
3500
3450
3400
3350
3300
3250

Dorsal ACC volume
2500
2000
1500
1000
500

YO G basel ine

YO G followup

ME M base line ME M foll owup

0
YO G basel ine

YO G followup

ME M base line ME M foll owup

Interaction between time*Group (hippo), F=4.53, P=0.0443,
Main group effect (dACC), F= 7.56, P=0.0114,
No other significant result was found.
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MRS chemical analysis for dorsal ACC and bilateral hippocampus

Bilateral hippocampal Choline changes for yoga and MET groups
2.15
2.1
2.05
2
1.95
1.9
1.85
1.8
1.75
1.7
YO G basel ine

YO G followup

ME M base line

ME M foll owup

Interaction between time*Group, F=4.62, P=0.0434
Choline = phosphocholine + glycerophosphocholine
No other significant result was found for Creatine, NAA and Glx.
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Conclusion

First study to examine changes in cognition with a yoga and MET in MCI.
Cognitive outcomes:
• Comparable changes for both yoga and MET in memory performance.
• Yoga>MET improved in executive function test performance.
• Yoga>MET continued to improve at 6 month
Mood outcomes:
• Yoga>MET had a broader impact on mood and resilience.
Brain outcomes:
• Both YOGA and MET group showed resting-state brain activity changes
reflecting improvement in memory.
• MET increased hippocampal volume, associated with baseline language
scores
• Yoga increased and MET decreased hippocampal Choline concentration
Acceptability is improved with the use of non-pharmacological and spiritual
interventions
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New projectsYoga and meditation for women 50+ with cardiovascular risk factors and subjective memory
complains
Tai Chi for geriatric depression
Center grant- on translational models of breathing control to emotion regulation
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