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Objectives
• Principles of Integrative and Holistic Medicine
• Why do research in CAIM ?
• Methodological challenges in conducting the
studies
• Complementary use of Tai Chi to improve
outcomes in geriatric depression (NCCAM)
• The use of daily yogic meditation to reduce
stress and improve cognition in informal
(family) dementia caregivers and older adults
with MCI

What Is CAIM?
… medical and health care
practices outside the realm of
conventional medicine, which
are yet to be validated using
scientific methods
Complementary: in additiona to
conventional practices
Alternative: in place of conventional
practices
Integrative: used together
for targeted interventions

Summary of CAIM
• CAIM therapies are defined by the National Center
for Complementary and Integrative Health (NCCIH)
as a group of diverse medical and health systems,
practices, and products that are not considered to be
part of conventional medicine
• An alternative approach to mental health care is one
that emphasizes the interrelationship between mind,
body, and spirit
• The use of CAIM in the US is increasing rapidly,
exceeding a prevalence of 60% with 47% increase in
visits to CAM practitioners, $21.2 billion spent, with
at least $12.2 billion of out‐of‐pocket expenditures,
by the 2002 National Center for Health Statistics
• Most commonly used CAM approaches include
prayer and megavitamin supplements
Lavretsky, Aging Health, February 2009

CAIM as a backlash against
Western Medicine
• Whole person versus biological reductionism
in assessment and treatment (particularly in
psychiatry)
• Environment, physical, emotional, mental
(cognitive); social; spiritual wellbeing
• System approach, ecology of a person,
relationship with environment (commonly
used in child and geriatric mental health)

Integrative and Holistic Medicine
•

•
•

•

•

Webster’s dictionary: Holism as “a theory that the determining factors
especially in living nature are an irreducible whole” Integrate as “to form a
whole”
Integrative medicine =the science combining multiple therapies with the
goal of enhancing the patient’s optimal health
Holistic medicine approaches patients as individuals, living in a life system
that impacts their health, with the awareness that you are part of that
system.
Integrative holistic medicine (IHM) then becomes the art and science of
healing that addresses care of the whole person—body, mind, and spirit.
The practice of integrative holistic medicine integrates conventional and
complementary therapies to promote optimal health and to prevent and
treat disease by addressing contributing factors
You can get certified in CAIM and enjoy your life and out‐of‐pocket
reimbursement

The CAM Domains &
Whole Medical Systems

Domain

Examples of the interventions

Comments

Biologically based therapies

Herbal (botanical) medicines, vitamins, Nonvitamin/nonmineral natural
nonvitamin/nonmineral natural

products are used by 18% of U.S.

products (e.g., omega‐3 fatty acids;

adults.

adaptogens)
Mind‐body medicine

Biofeedback, meditation techniques,

Focuses on interactions among brain,

yoga, tai chi, energy therapies (e.g.,

mind, body, and behavior to affect

light therapy, qi gong, healing touch),

physical function and promote health.

exercise
Manipulative and body‐based

Chiropractic spinal manipulation,

Focuses on structural and functional

practices

massage therapies, movement

systems of the body, including bones

therapies (e.g., Pilates)

and joints, soft tissues, circulatory, and
lymphatic systems.

Alternative medical systems

Acupuncture, Ayurveda,

Focuses on achieving optimal health

homeopathy/naturopathy, traditional

and well‐being.

healers (e.g., Native American healers)

Mind‐Body Medicine
•
•
•
•
•
•
•
•

Yoga
Guided imagery
Meditation
Hypnotherapy
Spirituality
Tai Chi
Acupuncture
Art, dance, music therapies

Mind‐Body Research
Identify the common and specific features of
widely used mind-body medicine practices
by studying …

•

their effects on brain mechanisms,
physiology and psychology, as well as on
clinical outcomes.

Priority Setting
– A Challenge for Aging Research
 Enhance physical & mental
health
 Manage pain, symptoms,
disabilities
 Impact health
 Prevent disease

Difficulties in Performing 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

Challenges in designing a study
• What is the appropriate ?:
• Control (attention, Usual care, placebo/ sham)
• Groups (power, ability to complete/recruit; modest effect
sizes)
• Duration (borrow from mainstream)
• Outcomes (aging, mental health, cognition, mindfulness,
stress, quality of life, spirituality, pain, etc)
• Biomarkers (stress and aging‐related, disease‐related)‐
careful selection and justification – 1 or 2 with pilot data
• Placebo response?????
• Ethics: How weird can it get?
• WHO IS GOING TO FUND? (NCCIH, NINR, NCI, private
foundations‐ the rest is up for grabs)
• READ RFAs and PAs

Model of Stress and Health:

Model of Brain‐Immune Interactions
•

•

Bi‐directional
interactions between
the brain, autonomic,
neuroendocrine, and
immune systems

Tracey, KJ. “The inflammatory reflex.” Nature. 2002;420:853‐859.

Targeting therapies for
the stress‐disease
diathesis
Physiological basis for
modulating brain‐
autonomic‐immune
pathways

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 that come with aging

Modifyable Risk factors: Health behaviors
•
•
•
•
•
•

Sleep
Exercise
Limited alcohol and drug use
Stress management (meditation, yoga, Tai Chi)
Preventive health care
Diet and nutrition

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
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. Disease
Disability
Mortality

Biomarkers of Resilience
• Neuroimaging studies demonstrate neural
substrates including the prefrontal cortex,
hippocampus, amygdalae, 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.

Allostatic Load =the 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)

Complementary, alternative and integrative medicine therapies
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

Epigenetic
alterations
History
modifications; DNA
methylation;
chromatin
remodelling and
transcriptional
alterations.

Genomic
instability
Genetic damage (e.g.
point mutations,
translocations,
chromosomal gains
and losses); effects on
nuclear and
mitochondrial DNA.

Biomarkers for
the mechanisms
of aging

Telomere
attrition
Telomere length;
telomerase activity.

Mitochondrial
dysfunction
ROS formation;
respiratory chain
dysfunction; defective
mitophagy; mutations
and deletions in
mtDNA.

Cellular
senescence
Reduced stem cell
genesis, growth,
proliferation ; markers
of neuroplasticity (e.g.
neuronal growth
factors).

Loss of proteostasis

Chronic inflammation

Protein misfolding; protein accumulation;
heat shock protein dysfunction;
chaperone dysfunction; proteolysis
malfunction.

Cytokines (e.g. TNF, IL‐6, IL‐1);
inflammatory molecules (e.g. CRP);
molecular neuroimaging of glial
cells; serum and CSF measures.

Resilience‐Building interventions
• 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 and alternative medicine (CAM) is a
holistic and integrative approach to wellness which
encompasses varied approaches to wellness and stress
reduction, including yoga, humor therapy, aromatherapy
and massage

Therapeutic approaches to building resilience
Personal resilience as target

Therapeutic approach

Positive emotions
Optimism, hope, humor, flexibility
Sense of control
Locus of control, self-esteem, commitment,
challenges, spiritual beliefs

Decrease stress-related illness, mood, and arousal; increase
well-being and health, hope, adaptation
Increased sense of internal locus of control can improve
hardiness and decrease risk for post-traumatic stress
disorder

Active coping
Task-focused versus emotion-focused versus
avoidant coping, passive coping, facing fear,
adaptation
Cognitive flexibility
Cognitive reframing, shift in perception and
explanations, acceptance

Task-oriented coping versus denial, victimhood; courage,
emotional coping, mastery, self-efficacy

Improved tolerance of stress, redefining stresses as
challenges, “lessons,” rebuilding assumptive world,
acceptance of hardship and illness; life is an ongoing
lesson
Discovering purpose in life at life transitions

Finding meaning and purpose
Post-traumatic growth, learning from crises and
adversity
Altruism
Successful adaptation, activism based on tragedy, guiding
Survivor mission, empathy and compassion
principles
Spirituality
Moral compass, religious coping

Physical and emotional survival, health, less depression,
core beliefs

Community Interventions=
Revival of the Role of the Elder in the Society
-Goal is to enhance health, functioning, and well-being, but it also will
require multifaceted management.
-To address sustainability of quality of life and interconnectedness
between environmental and individual resilience (e.g. affordable
housing; home internet access; access to healthcare, public parks, and
senior centers; air quality; and social programs addressing acculturation
and adaptation of immigrant groups-growing segment of the population)
-Recognition and revival of the role of Society Elders will be required to
sustain older adults' resilience and provide them with opportunities to
flourish.
-Such initiatives will involve wellness interventions, increased socialization
and opportunities for learning, vocational retraining, and
opportunities for volunteering, intergenerational learning, and contributing
to society.

Capacity‐building interventions
-Maintaining the well-being of the society at large and for

reducing the costs of retirement and chronic diseases.
-Public policy will need to change to provide frameworks that
promote the active aging of their citizens.
-Lifelong and intergenerational learning for an aging
workforce to remain engaged longer and to take an active
part in supporting young people as we work together to
develop a successful, sustainable economy.
-As education grows more important for individual economic
success and younger people grow more concerned over the
failures of existing educational systems, older people can gain
a developing role

as mentors.

Needs for future resilience‐ building interventions
-Identify subjects at greatest risk (e.g., caregivers, bereaved);
chronic or end-stage disease; mass trauma)
-Develop targeted programs that combine aspects of a
number of interventional strategies
-Future research should test culturally-appropriate
interventions, tailored to the needs of different populations that
combine methods demonstrated to be effective in reducing
stress and improving well-being and quality of life
-Such methods include integrated use of cognitivebehavioral therapies that enhance individual resilience; CAIM
approaches to stress-reduction; pharmacological treatment;
diet and exercise; and lifestyle changes; community
interventions to improve social connectedness and reduce
loneliness

Name of
Intervention
Well‐Being
Therapy

Authors and Population
year
targeted
Brief Description
Fava and
Patients
This is a structured, directive,
Tomba (2009) with mood individualized short‐term therapy
and anxiety that extends over 8‐12 sessions.
disorders

Strengths‐
Based
Cognitive
Behavioral
Therapy

Padesky and
Mooney
(2012)

Stress
Management
and Resiliency
Training
(SMART)

Loprinzi,
Prasad,
Schroeder,
and Sood
(2011)

Can be
applied to a
wide range
of
populations
including
patients
with
depression
and anxiety
disorders,
chronic
pain, and
sleep
disorders
Women
diagnosed
with breast
cancer

Highly collaborative and empirical
therapy. The therapist engages the
patient so that each step of therapy
is a mutual construction and
exploration. The patient relies on
their own observations of their
experience and tests their personal
resilience model by setting up real‐
world behavioral experiments.

Adapted from Attention and
Interpretation Therapy. Program
consists of two 90‐minute group
training sessions, an optional brief
individual session, and 3 follow‐up
telephone calls.

Sessions
Initial sessions: Focus on identifying positive
experiences through the use of a diary.
Intermediate sessions: Encourages the patient to
identify thoughts and beliefs leading to premature
interruption of well‐being.
Final sessions: Patient is expected to be able to
identify moments of well‐being, be aware of
interruptions to well‐being feelings, and to pursue
optimal experiences.
Four steps to resilience:
1) Search for hidden strengths within everyday
experiences
2) Use
existing strengths to construct a personal model of
resilience which includes metaphors and images
3) Apply the personal model of resilience to areas of
life difficulty
4)
Practice by designing behavioral experiments and
making resilience predictions

Group sessions: Patients learn structured relaxation
(diaphragmatic breathing) and how to delay
judgment and direct their attention away from fixed
prejudices towards more flexible thinking. In
addition, patients cultivate skills such as gratitude,
compassion, acceptance, forgiveness, and higher
meaning and purpose.
Individual sessions: Optional one‐on‐one 30‐60
minute follow‐up session with a physician to review
learned information.
Telephone Calls: Follow‐up calls from the
investigator at 4 week intervals to remind the
patients to practice and to answer any questions the
patients had regarding the intervention.

Goal of Intervention
The promotion of
resilience and
psychological well‐
being

Designed to help
patients build
positive qualities and
strengthen personal
resilience

Designed to improve
resilience, perceived
stress, anxiety, and
quality of life

Mode of
intervention

Postulated
mechanism of action

Main adverse effects
and rug interactions

Scientific Evidence

Depression

Dementia,
cognition

St John’s wort

MAOI and reduced
monoamine reuptake,
and
Decreased amyloid
production in rodent
models of AD

Close to 40 RCTs

Positive animal
studies

Mania; serotonergic
syndrome;
photosensitivity;
multiple drug
interactions with HIV
protease inhibitors ,
warfarin, digoxin,
oral contraceptives,
anticonsvulsants

Omega-3 fatty
acids (fish oil)

Mood stabilization,
Memory
enhancement,
neuroprotection,
reduction in amyloid
production

Several RCTs are
mixed or negative in
the effect on mood
and wellbeing

Several RCTs are
mixed or negative in
the effect on
cognition

Fishy aftertaste;
gastrointestinal
distress; increased
effect of warfarin and
NSAIDs

SAMe

Cofactor in
neurotransmitter
synthesis,
methylation
homocysteine to
methionine

Several RCTs,
Parenteral SAMe
is superior to
placebo

Animal studies
are suggestive of
potential use
No human studies
available

Mania;
gastrointestinal
distress; headache
interaction with
SSRIs

Folate
and B12

Cofactor in
neurotransmitter
synthesis,
methylation
homocysteine to
methionine,
precursor to SAMe

Folic acid is an
effective adjunct

RCTs are suggestive
of usefulness in
prevention of
cognitive decline
and improved
memory
performance

Mania
induction,
interaction with
SSRIs

Gingko Biloba Scavenging free
radical; lowering
oxidative stress;
reducing neural
damages; increased
blood flow to the
brain;

Several RCTs in
postmenopausal
women, and for
sexual side
effects of
antidepressantsMixed results

Mixed results in
RCTs of dementia
and other cognitive
disorders

Increased
bleeding time,
allergic
reactions

Ayurveda

Indian treatment
system with the use
of herbs, diet and
lifestyle to achive
balance in cognition
and well-being

Few studies
suggestive of
positive effect

Few RCTs
Suggestive of
positive effect

Consistent with
above sideeffect of herbals

Acupuncture

Balancing energy
flow through the
meridians in the
body

Small RCTs with
poor controls,
randomization
and blinding and
Inconclusive
results

In a few trials
improved memory
and other cognitive
tests in AD and
VAD

Needle phobia,
bleeding

Yoga

Postures, breath,
meditationrebalancing the
mind-body
connections

Reduces
depression and
enhances
wellbeing in a few
studies

A few uncontrolled
studies showed
improved attention
and memory in
nondemented adults

None

Biofeedback

Retraining of the
autonomic nervous
system or alphabrain waves

No data available

Alpha peak in brain
waves is associated
with enhanced
cognitive performance

None

Spirituality

Lowers stress and
enhances cognition
via church
attendance and
prayor

Improves
depression in
practitioners

Enhances cognitive
performance in those
who attend church

None

Exercise

Improved
cardiovascular
function, release of
endorphins,
increased energy,
mental stimulation

Improved mood
and wellbeing,
especially in
minor depression

Modest improvement
in cognition in
dementia

None

Mind‐Body Exercise
• 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, sekhmet, life force, qi, or Kundalini).
“Abbott, Lavretsky; Psychiatric Clinics 2013”

Yogic meditation to reduce stress and
improve functioning in family dementia
caregivers
• Sponsored by the Alzheimer’s Research
Prevention Foundation

Lavretsky et al 2012; Black et al 2012; Pomykala et al 2012

Objectives
• 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.

Gene-Environment Interaction and
Stress-Vulnerability Model
STRESSORS
Patient characteristics- stage of
dementia, problem behaviors
Caregiver characteristics
Time in caregiving, losses
Innate
characteristics
Age, sex, race,
Genetic (5-HTTLPR;
IL-6 genes)
Personality/ affective
style; Resilience

Intermediate phenotypes
Emotional processing
Amygdala, Subgenual
Cingulate
Il6, cytokines, cortisol,
DHEA

Phenotypes
1. Depression /
No Depression
2. Resilience

•

•
•
•
•

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

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

Group comparison in 39 completers
Variables

Meditation
(N=23)

Relaxation
(N=16)

t; P

Age

60.5 (8.2)

60.6 (12.5)

0.03; 0.9

Education

16.1 (2.1)

15.1 (2.8)

‐1.2; 0.2

Month of
depression

45.1 (35.4)

39 (21.2)

‐0.6; 0.5

Yrs of caregiving

4.7 (2.4)

4.2 (2.9)

‐0.6; 0.6

Hours per week

47.8 (35.8)

63.3 (36.2)

‐0.2; 0.2

CIRS

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

HAMD scores over time
14
12
10
8

Meditation

6

Relaxation

4
2
0
HAMD0

HAMD2

HAMD4

HAMD6

Resilience
78
76
74
72
Meditaion
70

Relaxation

68
66
64
Baseline

Week 8

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

Cognition‐ Trail B seconds
120
100
80
Meditation

60

Relaxation
40
20
0
Baseline

Week 2

NFkB expression
• Nuclear Factor kappa Beta (NFkB) has been linked to
chronic stress; the body’s immune responses such as
inflammation‐induced carcinogenesis and anti‐tumor
immunity.
• NFkB expression as a measurement of stress reduction.
• NFkB expression in the monocytes was examined using
intranuclear staining and flow cytometry.
• The preliminary data has shown significant increases in
NFkB expression in meditation subjects, and decreases in
samples stimulated to induce inflammatory effects.

Telomerase activity
• Telomere (protective DNA sequence at the
ends of chromosomes) length is a marker of
biological age linking stress and disease
• Greater stress and negative affect and vascular
risk factors are associated with lower
telomerase activity
• Predictor of long‐term cellular viability, which
decreases with chronic psychological stress

Telomerase activity
4
3.5
3
2.5
2

Meditation

1.5

Relaxation

1
0.5
0
Base

Week 8

Microarray analyses
Controlling for age, sex, race, years of education, BMI, duration
of distress and depression, and history of depression,
19 gene transcripts showed systematic up‐regulation over time
(Group x Time interaction ≥ 20% difference across groups) ‐
immunoglobulin‐related transcripts (e.g., IGJ, IGLL3) and
multiple un‐named genes of unknown function (LOC genes)
45 genes showed systematic down‐regulation‐ transcripts
included pro‐inflammatory cytokines (IL8) and activation‐
related immediate‐early genes (JUN, FOSB)
Transcript origin analyses identified plasmacytoid dendritic cells
and B lymphocytes as the primary cellular context of these
transcriptional alterations (both p < .001)
Promoter‐based bioinformatic analysis implicated reduced NF‐
kappa B signaling and increased activity of Interferon
Response Factor 1 in structuring those effects (both p < .05).

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

-1.5

-1

-0.5

0

0.5

1

1.5

p-value
.0401

NF-kB

.0279

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)

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)

Study Design
• 9 subjects
• Practiced Kirtan Kriya for 3
months
• Experimental Paradigm:
Block Design
REST

MEDITATION

REST

TAP

REST

CHANT

REST

VISUAL

(a) Block Design; (b) Kirtan Kriya meditation consists of four finger positions and corresponding
chants, which are to be completed while simultaneously visualizing light
(c) Group level contrasts for each of the Kirtan Kriya elements > Relaxation (red/yellow), and
Relaxation > Elements (blue) (provided by Pamela Douglas).

Activation pattern
• Tapping and chanting activated pre‐ and
postcentral gyrus.
• Visualization activated superior lateral occipital
cortex compared to resting state.
• Kirtan Kriya show activity in medial frontal
cortex, medial occipital cortex, and prominent
activation in bilateral temporal poles.
• A default mode network (DMN) map that
demonstrated a large attenuation of the low
frequency oscillation following the initiation of
mediation.

Independent Component Analysis
MEDITATION
RELAXATION

Group ICA (gICA)
‐ High variance ICs for relaxation condition resemble DMN.

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)

Neural mechanisms of Kirtan Kriya
• The elements of Kirtan Kriya activated regions
known to be associated with each task
• Mediation strongly activated bilateral temporal
pole, known to be involved in empathy.
• The difference between meditators and non‐
meditators showed higher activity in the anterior
cingulate, fronto‐orbital cortex and insula
• DMN activity was largely suppressed throughout
the course of Kirtan Kriya meditation, meaning
that Meditation =Rest;
• Meditation has “brain fitness effect.”

Cognition and neuroplasticity in response to yoga versus
memory training in older adults with MCI
Sponsored by the ARPF

• 14 YOGA and 11 MET participants (55 y.o. and older) were
compared after 12 weeks of Kundalini yoga (with Kirtan
Kriya), or memory training in older adults (>54 y.o.) with
MCI using resting‐state fMRI
• 1 hour per week class and 20 minute homework‐
meditation or memory exercise
• Groups did not differ by age, sex, education, handedness

Z

A

Connectivity changes over
12 weeks (p < 0.05,
corrected).
YELLOW region-networks
in both groups.

Z=-4

Z

Z

Z=-4

X=0

Z=-2

X=3

B

C

Z=60

Red regions YOG>MET:
X=0A. DMN-medial prefrontal
cortex, subgenual, and
pregenual ACC
B. SALIENCE- right
insula, inferior frontal
cortex, and striatum
Blue regions: YOG<MET:
C. SENSORY-MOTORright pre-, postcentral
gyrus, superior parietal
lobe, and precuneus
cortex
X=16

Conclusion
• Very promising results for future studies of
meditation vs. drugs vs. behavioral
approaches for prevention of cognitive decline
and depression in high‐risk group of caregivers
• Cognitive and neuroplastic effects can be of
interest for those at risk for cognitive decline
• Acceptability is improved with the use of non‐
pharmacological and spiritual interventions,
especially in ethnic minorities
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