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SLEEP MEDICINE 

All sleep is not equal



WE STAGE SLEEP
Refreshment comes with  

N3 - Stage 3 and 4 NREM – 
 Slow Wave Sleep  

and  
REM - Rapid Eye Movement Sleep



AWAKE
Are all levels of awake equal? 
Should we stage wakefulness?



Sympathetic/Stressed  
Parasympathetic/Peaceful

LEVELS of WAKEFULNESS



IMPACT OF STRESS ON HEALTH

New York’s American Institute of Stress in 
TIME Magazine 

• 90% American adults have high levels of 
stress every day 

• 25% have crushing levels of stress every day 
• 57% women felt distressed most of the time



THE STRESS RESPONSE 

“Primitive Response”- H. Benson  

When you got a office worker 
using the responses a cave man 
used to fight the elements, 
you’ve got a problem



BURST OF ADRENALINE

Sleep - apnea 

Wake – anger



STRESS HORMONES
• Catecholamines 

–Epinephrine  
–Norepinephrine 

• Corticosteriods 
–Cortisone

–Cortisol



AWAKE-STRESS REACTION OR 
SLEEP APNEA EVENT

• Surge in catacholamine release 
• Spike in BP 
• Tearing of endothelial lining of blood vessels 
• Increased breakdown of glycogen and release 

of glucose in the blood 
• Blood shifts form gut to muscles



• Liver increases production of cholesterol  
• Platelets thicken to prepare to clot 

potential injury 
• Brain shifts to amydala and right 

prefrontal cortex  
• shuts down higher cortical functions 
• Digestion shuts down 
• Immune function decreased



STRESS AND THE BRAIN
• Brain is the organ that turns on the stress 

response and finally turns it off. 
• “Glucocorticoids trigger a curious cascading 

death of the very brain cells they are meant to 
protect” - Robert Sapolsky, Stanford 

• Hippocampus -  supposed to shut off the flow 
of glucocorticoids after the stressful event is 
over becomes worn down by exposure to the 
hormones



Biological Pathways

STRESS

psychological response

endocrine  
responses

immune function

tumor growth



Chronic stress
excitatory input inhibitory input

Hypothalamus 

PVN

ME

CRH
Anterior  
pituitary 

ACTH

AC
Adrenal cortex

cortisol

-

-

-



Altered Circadian Cortisol Rhythms in Depression and PTSD

Yehuda, R., M. H. Teicher, et al. (1996). “Cortisol regulation in posttraumatic stress disorder and major depression: a  
   chronobiological analysis.” Biol Psychiatry 40(2): 79-88. 
Rosmond, R., M. Dallman, et al. (1998). “Stress-related cortisol secretion in men: Relationships with abdominal        obesity and 
endocrine, metabolic and hemodynamic abnormalities.” J Clin Endocrinol Metab 83(6): 1853-1859. 
Chrousos, G. and P. Gold (1998). “Editorial: A healthy body in a healthy mind--and vice versa--The damaging power    of  
uncontrollable stress.” J Clin Endocrinol Metab 83(6): 1842-1845.
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Allostatic Load

The cumulative effect of stressors on physiological 
response systems:  Repeated stress-response activation 
has been associated with HPA axis dysregulation and 
adverse health consequences.  

McEwen, B. S. (1998). “Protective and damaging 
effects of stress mediators: allostasis and allostatic 
load.” The New England Journal of Medicine 338(3): 
171-179.
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Mean (and bars show 2 x S.E.M.) diurnal salivary cortisol levels at four  
times of day for two equal groups of patients split by cortisol slope. 

Sephton et al., Journal of the National Cancer Institute 92:994-1000, 2000



Sephton et al., Journal of the National Cancer Institute 92:994-1000, 2000

Metastatic breast cancer patients with relatively flat cortisol slopes had 
shorter subsequent survival times (Cox Proportional Hazards p < .005). 
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Marital Disruption
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* Diurnal cortisol profile (   ) was “flatter” in subjects who  
had experienced marital disruption: F = 3.35, p < .04.

b

Single (n = 11,    = -.104)

Sep/Div/Wid (n = 37,    = -.066)*

Married (n = 60,    = -.093)

b

b

b



Filipski et al., JNCI 94:690-7, 2002

SCN Ablation Produces More Rapid 
Tumor Growth

O  SCN lesioned 
•  Sham operated 
Osteosarcoma 

Pancreatic 
adenocarcinoma



STRESS AND THE ENDOCRINE 
SYSTEM

• Epinephrine and Norepinephrine 
suppress the immune system  

• High cortisol cause shrinkage of 
spleen and thymus 

• Reduces virus-fighting interferon



STRESS AND THE GI SYSTEM

• Mouth – stops producing saliva in attempt to stop fluids 
from reaching the stomach. “China –lie detector test” 

• Esophagus – halts rhythmic contractions or irregular 
uncontrolled contractions 

• Stomach slows down leaving acids in contact with stomach 
lining for prolonged time 

• Stress causes increases HCl and stomach lining to become 
engorged with blood leading to fragility and ulcer 

• Small and large intestine disrupts peristaltic action leading 
to diarrhea or constipation – increased HCl can lead to 
duodenal ulcer



STRESS AND THE 
CARDIOVASCULAR SYSTEM

• BP spike – pummel and weakens 
delicate protective inner lining of the 
arteries 

• First attempt at repair - fats deposited in 
the arteries narrowing the arteries 

• Platelets are sent to the damaged arteries 



• Increased Heart Rate 
• High blood pressure  

– Hot reactors – people who BP seems normal 
at rest but shoots up to dangerously high 
levels during stress 
• “They burn a dollar’s worth of energy for a dime’s worth of 

trouble” – R.S.Eliot, MD



TYPE “A” BEHAVIOR

• Conflicting studies form 70’s and 
80’s  

• Thought more risk for under fifty – 
R. Williams 

• Good and bad cholesterol, could 
there be good and bad stress? 

• Find the  “toxic core”



CORONARY PRONE PERSONALTIY

• Free floating hostility 
• Insecurity of status  
• Hyperaggressiveness 
• Sense of time urgency 
• Drive for self destruction – unconscious 

desire to be free from the suffering



TOXIC CORE of TYPE “A” 
BEHAVIOR

• Hostility – the most health harming trait 
• Anger 
• Cynicism 
• Suspiciousness 
• Excessive self-involvement



HOSTILITY
• Hostility alone damages the heart 
• Hostility whether directed inward or 

outward key to risk.  
• Psychologically short fuse and 

frequently trigger the cascade of 
potentially damaging hormones. 

“Trusting hearts may live longer because for them the biologic 
cost of situations that anger or irritate is lower”- Williams



SOCIAL CONNECTION

• Social support, networking and 
integration repeatedly proven to be 
strong protectors of health.  

• Swedish study found Type A’s socially 
isolated had three times the death rate 
from heart disease as did Type A’s who 
were socially integrated



FORMULA FOR HEART DESEASE

• Cynical mistrust of other people’s 
motives 

• Frequent feelings of anger 
• Aggressive expression of hostility 

toward others without regard for 
their feelings



WORKAHOLICS vs. TYPE “A”

• Type “A” tend to be head-driving competitive 
because they crave the recognition and approval 
of others 

• Seek power, prestige and impact

VS. 
• Workaholics characterized by intense and 

energetic activity, prefer work over play



• Difference between workaholic and 
Type “A” is the hostility  

• Workaholic seldom hostile –they are 
happy 

• Motivation determines the health 
risk 

• Type “A” almost always hostile



EFFECTS OF CORONARY-PRONE 
BEHAVIOR ON THE BODY

• Increased cholesterol and fat levels 
– Higher levels of hostility and the resultant release 

of stress hormones are linked to higher levels of 
total blood cholesterol as well as increased levels of 
low-density lipoproteins 

– This link gets stronger with age 
– Hormones of stress make it take three to four times 

longer to rid the blood of serum cholesterol





BLOOD PLATLET ADHESIVENESS

• Neurotransmitter hormones released on 
response to hostile behavior cause 
platelets to stick to each other, attach to 
the plaque already narrowing the 
coronary artery walls. Clots in narrowed 
arteries cut off the blood supply to heart 
muscle



OVERWORKING THE HEART AND 
ARTERIES

• Adrenaline cause heart to work 
harder, causing spasm if the blood 
vessels that feed the heart



WOMEN

• Hostility does increase risk for 
coronary death in women, however, 
divorce and disempowerment, 
feeling socially isolated and being 
depressed. 



WHAT IS THE REAL QUESTION?

IS the real toxic factor for men and 
women social isolation fostered by 
anger, hostility and cynicism?





STANFORD MINDFULNESS 
BASED STRESS REDUCTION 

PROGRAM

• Stanford Center for Integrative 
Medicine 

• Stanford Medical School, Health 
Improvement Program 

• Stanford Medical School, Psychiatry 
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LOVE YOURSELF – FOR 
EVERYONE ELSE’S SAKE

• Stanford Center for Integrative Medicine 
• Stanford School Of Medicine,  

and Health Improvement Program



Meditation 

Falling Awake



Mindfulness
Moment by moment non-
judgmental, non-reactive 

awareness 
“PEACEFUL 

AWARENESS”



Adrenalized  
vs. 

Peaceful

















The Nobel Prize in Physiology or Medicine 2009
Photo: U. Montan
Elizabeth H. Blackburn
Prize share: 1/3

Photo: U. Montan
Carol W. Greider
Prize share: 1/3

Photo: U. Montan
Jack W. Szostak
Prize share: 1/3

The Nobel Prize in Physiology or Medicine 2009 was awarded jointly to Elizabeth H. Blackburn, Carol W. Greider and Jack W. Szostak 
"for the discovery of how chromosomes are protected by telomeres and the enzyme telomerase".

Telemeres





Oxidative stress shortens telomeres 
Thomas von Zglinicki 
Dept Gerontology, University of Newcastle, Wolfson Research Centre, General Hospital, Westgate Road, Newcastle upon Tyne, UK NE4 6BE 

Abstract 
Telomeres in most human cells shorten with each round of DNA 
replication, because they lack the enzyme telomerase. This is not, 
however, the only determinant of the rate of loss of telomeric DNA. 
Oxidative damage is repaired less well in telomeric DNA than 
elsewhere in the chromosome, and oxidative stress accelerates 
telomere loss, whereas antioxidants decelerate it. I suggest here 
that oxidative stress is an important modulator of telomere loss and 
that telomere-driven replicative senescence is primarily a stress 
response. This might have evolved to block the growth of cells that 
have been exposed to a high risk of mutation.

javascript:void(0);


Accelerated telomere shortening in 
response to life stress

  Elissa S. Epel * , †, Elizabeth H. Blackburn ‡, Jue Lin ‡, Firdaus S. Dhabhar §, Nancy E. Adler *, Jason D. Morrow ¶, and 
Richard M. Cawthon ∥ 

Abstract
Numerous studies demonstrate links between chronic stress and indices of poor 
health, including risk factors for cardiovascular disease and poorer immune 
function. Nevertheless, the exact mechanisms of how stress gets “under the skin” 
remain elusive. We investigated the hypothesis that stress impacts health by 
modulating the rate of cellular aging. Here we provide evidence that 
psychological stress— both perceived stress and chronicity of stress—is 
significantly associated with higher oxidative stress, lower telomerase activity, 
and shorter telomere length, which are known determinants of cell senescence 
and longevity, in peripheral blood mononuclear cells from healthy premenopausal 
women. Women with the highest levels of perceived stress have telomeres 
shorter on average by the equivalent of at least one decade of additional aging 
compared to low stress women. These findings have implications for 
understanding how, at the cellular level, stress may promote earlier onset of age-
related diseases. 

http://www.pnas.org/search?author1=Elissa+S.+Epel&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=Elizabeth+H.+Blackburn&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=Jue+Lin&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=Firdaus+S.+Dhabhar&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=Nancy+E.+Adler&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=Jason+D.+Morrow&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=Richard+M.+Cawthon&sortspec=date&submit=Submit


Psychological stress cognitions, particularly 
appraisals of threat and ruminative 

thoughts, can lead to prolonged states of 
reactivity. 



Can Meditation Slow Rate of Cellular Aging? 
Cognitive Stress, Mindfulness, and Telomeres 

 Elissa Epel1, Jennifer Daubenmier2, Judith Tedlie Moskowitz2, Susan Folkman2 andElizabeth Blackburn3 
Article first published online: 28 AUG 2009 
Annals of the New York Academy of Sciences 
Volume 1172, Longevity, Regeneration, and Optimal Health Integrating Eastern and Western Perspectives pages 34–53, August 2009 

Understanding the malleable determinants of cellular aging is critical to understanding human longevity. 
Telomeres may provide a pathway for exploring this question. Telomeres are the protective caps at the 
ends of chromosomes. The length of telomeres offers insight into mitotic cell and possibly organismal 
longevity. Telomere length has now been linked to chronic stress exposure and depression. This raises 
the question of mechanism: How might cellular aging be modulated by psychological functioning? We 
consider two psychological processes or states that are in opposition to one another–threat cognition 
and mindfulness–and their effects on cellular aging. Psychological stress cognitions, particularly 
appraisals of threat and ruminative thoughts, can lead to prolonged states of reactivity. In contrast, 
mindfulness meditation techniques appear to shift cognitive appraisals from threat to challenge, 
decrease ruminative thought, and reduce stress arousal. Mindfulness may also directly increase 
positive arousal states. We review data linking telomere length to cognitive stress and stress arousal 
and present new data linking cognitive appraisal to telomere length. Given the pattern of associations 
revealed so far, we propose that some forms of meditation may have salutary effects on telomere length 
by reducing cognitive stress and stress arousal and increasing positive states of mind and hormonal 
factors that may promote telomere maintenance. Aspects of this model are currently being tested in 
ongoing trials of mindfulness meditation.

http://onlinelibrary.wiley.com/doi/10.1111/nyas.2009.1172.issue-1/issuetoc


Given the pattern of associations revealed so far, we 
propose that some forms of meditation may have 
salutary effects on telomere length by reducing 
cognitive stress and stress arousal and increasing 
positive states of mind and hormonal factors that may 
promote telomere maintenance. 



Intensive meditation training, immune cell 
telomerase activity, and psychological 

mediators 
Tonya L. Jacobs, Elissa S. Epel, Jue Lin, Elizabeth H. Blackburn, Owen M. Wolkowitz, David A. Bridwell, Anthony P. Zanesco, Stephen R. 
Aichele, Baljinder K. Sahdra, Katherine A. MacLean, Brandon G. King, Phillip R. Shaver, Erika L. Rosenberg, Emilio Ferrer, B. Alan Wallace, 
Clifford D. Saron


Telomerase activity was significantly greater in retreat participants than 
in controls at the end of the retreat (p < 0.05). Mediation analyses 
indicated that the effect of the retreat on telomerase was mediated by 
increased Perceived Control and decreased Neuroticism.
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SLEEP  
SLEEP-DEPT 

-lack of restoration  
at night





AWAKE  
PEACE-DEPT – 

lack of calmness and peace 
in active life



AWAKE 
We have forgotten how to 
relax and have developed 

strong habits of stimulating 
physiologic reactivity 



SLEEP 
OBSTRUCTIVE SLEEP 

APNEA



We Have The REMOTE CONTROL



We Have Been Sitting on 
It



BREATHING 
HOW WE BREATH 

WHEN AWAKE 
SLEEP BREATHING



76



WE INDEX SLEEP 
EVENTS  

AHI –APNEA/
HYPOPNEA INDEX  



MAYBE WE SHOULD INDEX 
REACTIVE EVENTS  

  
AHI –ANGER/HOSTILITY 

INDEX  



• ACTS OF KINDNESS  
• MOMENTS OF APPRECIATION 
• LEVEL OF ACCEPTANCE 
• PEACEFUL PHYSIOLOGY  OF 

BODY AND MIND 
• GOOD NIGHTS SLEEP 



THE ONLY TIME TO PRACTICE IS 
NOW.

• “If we are constantly throwing our 
moments away, almost willfully, then 
what I am saying is maybe it’s about 
time that ordinary people wake up and 
notice what they have” 

                       …Jon Kabat-Zinn




