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Objectives

Medical Aspects of Stress
• What is stress?
• Stress Hormones and Actions
• Effects of Chronic Stress
• Strategies to Reduce Stress



What’s Stress?

• “Not enough time…a common response”



What is stress?
Imbalance between perceived demands of 

the environment and the individual’s 
resources to meet those demands.



Acute Stress Response

Fight or Flight Response



Hans Selye (1907-1982) 

Chronic Stress Response

• 3 phases of prolonged stress:

– Alarm
– Failure to adapt
– Exhaustion

‘General Adaptation Response’



Stress – not just psychological

• Stress 4 components
– the stress stimuli
– the experience of stress
– the physiological stress response
– the experience of the stress response



Stress Stimuli



Experience the stimuli



Physiological Response
(Body Chemistry Response)

• Hormones
• Neurochemistry
• Immunochemistry
• Energy Metabolism



Experience of the
Physiological Response



Recipe for Stress

What makes things Stressful?

1. Novelty
2. Unpredictability
3. Threat to ego
4. Sense of loss of control



Categories of Stress
• Absolute Stress

– threat to life
– earthquake, fire, physical attack…



Categories of Stress
• Relative Stress

– implied threat based on interpretation



Good Stress vs Bad Stress

• Relative Stress:

– Interpretation of our stressor is very 
important.

“Challenge versus Opportunity’



Stress Hormones

• Corticosteroids
– Cortisol

• Catecholamines
– Adrenaline (Epinephrine)
– Nor-adrenaline (Nor-epinephrine)



Cortisol



Cortisol Regulation

• Brain
– emotion, pain, 

memory

• Hypothalamus
– autonomic function

• Pituitary
– stimulating hormone

• Adrenal Gland
– cortex



Immediate Effects of Cortisol

• Response to Absolute Stress
– increase vigilance
– respond to emotion don’t think
– raise blood sugar
– increase psychomotor activity
– obtain food



Prolonged Effects of Cortisol
• increase appetite
• increase blood sugar
• increase fat stores
• redistribute fat
• salt retention BP +
• reduce acid barrier
• menstrual cycle problems
• male impotence

• bone calcium loss
• muscle wasting
• insomnia
• irritability
• depressed mood
• memory loss*
• immune dysfunction

• 2006 > Negative fx



Pituitary Tumor & Cushing’s Disease



Disease States

• Moon facies



Catecholamines
• Adrenaline (Epinephrine)
• Nor-adrenaline (Nor-epinephrine)



Effects of Catecholamines

• increase heart rate
• increase cardiac force of contraction
• narrows blood vessels
• increase blood pressure
• dilates pupils
• dilates airways
• reduces flow of blood to GI tract
• reduces saliva production
• increases platelet adherence ‘stickiness’
• increases sweat production





We hope to adapt to our stressors!





Stress Related Disease 
Disease Related Stress

• Headache
• Irritable Bowel Syndrome
• Obesity Diabetes Osteoarthritis
• Regional Pain Syndromes & Fibromyalgia
• Chronic Fatigue
• Are there others?



Body Distress Syndrome



• Do functional symptoms cluster in a way 
that support multiple conditions?

• Cross sectional survey of patients with 
functional symptoms

• Screened 2,300 patients 700 were 
judged functional



Acute Stress and Heart Attack
• Mortality in Widowers

– 40% increase within 6 mo of spouses death

• Myocardial Infarction Onset Study
– incidence of heart attack 14X among recent (6-

12 mo) widows / widowers



Triggering an Acute MI









Chronic Stress & Immune Dysfunction

• Influenza Vaccination

• Difference between 
stressed and non-
stressed group.

– Lancet 1999



• Wound Healing & Stress



Wound Healing

Punch Biopsies
• 13 Care Givers vs 13 Controls
• Complete wound healing 

– Caregivers 48.7 vs 39.3 days  (9 day diff)
– Age and income did not effect outcome

– Lancet 1995





Chronic Pain and Stress



So now what?

• Our body does not understand that’s it’s 
2006 AD, not 2006 BC

• Dr. Sonia Lupien
– Stress researcher 



Recognize the Source of Stress

• Novelty
• Unpredictability
• Threat to Ego
• Sense of Loss of Control

Have a Plan B



Distinguish Our Responses

• Emotional Response
– primary instinct biological factors
– danger of incorrect interpretation
– predisposes to hostility 
– risk factor for CV disease

• Cognitive Response
– analyze
– problem solve
– gain control



Techniques

• Work on yourself
– methods of resolving problems
– learn to appreciate others
– learn to appreciate yourself
– practice goodwill

• Work on your Body
– breathe
– move
– power of laughter and smiles



Avoidance

• Avoid Avoidance
– may work in short term
– negative in the long term



Goodwill

• Mother Theresa Effect

– improved self-esteem





The ‘un-stressed’ state…

• A balanced and stable internal environment.



Summary

• Stress is physiological & psychological
• Novelty, Unpredictability, Threat, Control
• Hormones are the stress messengers
• Chronic stress has negative consequences
• Strategies to reduce stress are important


