Chapter 12: Stress and Health (p.527)
I. STRESS & ILLNESS
A. Introduction
· In 1900s we used to die from tuberculosis, pneumonia, and diarrhea (infectious diseases)
· Today we die from heart disease, cancer and stroke. There could be a genetic component these but these are also lifestyle diseases. 
· The 10 leading causes of death in N.A. = half the mortality rate are due to our behaviours. We are eating a lot of unhealthy fats, smoking, unprotected sex…
· New field emerged  Behavioural medicine: researchers use psychological and medical principles and knowledge in order to look at health and illness
· Health psychology: psychology part of behavioural medicine. The relationship between mind and body is huge. 
· Ask: Does your personality influence and affect your risk for disease? How can we get people motivated so that they follow through with doctor’s recommendation? 

B. Stress and Stressors
1. Definition: Involves both psychological and physiological processes. We feel stressed when we are in a situation we perceive to be either threatening to us or beyond our abilities to cope with (we may not have resources). Ex. How we perceive exams stresses us out, not the exam itself 

2. The Stress Response System
· Canon: First to scientifically study stress. Based on his research with animals he concluded that when animals or humans are faced with a situation that is threatening, we undergo physiological changes and those changes are there to help us deal with the stressful situation. One of the physiological changes is that the body starts releasing stress hormones (epinephrine and norepinephrine) for the body to prepare itself for fight or flight.
· Selye: Canadian medical doctor studying stress for 40 years. Made stress a household word. 
· General Adaptation Syndrome (GAS): When we are stressed constantly (chronic), according to Selye we go through 3 phases in sequence. 
· [bookmark: _GoBack]Alarm reaction: When you’re facing the threatening situation
· Resistance: If stress continues, we enter this phase. The body does whatever it can and takes in order to cope with the situation. We become more vulnerable to diseases. 
· Exhaustion: The body can no longer cope and adapt. The body’s resources are completely depleted. We become vulnerable to serious diseases. There’s also a higher risk of dying.
· Adrenal glands: Sit on top of kidneys and release stress and other hormones.
· We have 2 response stress systems in the body
· Fast acting system: cortex - sounds the alarm  sends info to hypothalamus  hypothalamus activates sympathetic nervous system in spinal cord  which activates the adrenal medulla (internal part of adrenal gland)  then it releases epinephrine and norepinephrine
· Slow acting system: cortex  hypothalamus  pituitary gland (master gland that controls all endocrine glands)  adrenal cortex (outer part of adrenal glands)  release of cortisol and other hormones – cortisol is helpful but if chronic, it is toxic to the body

3. What Causes Stress?
· Stressful life events:
· Catastrophes: natural or man-made
· Significant life changes: positive and negative 
· Daily hassles: little annoyances of everyday life – exams, waiting in line, traffic
The number of daily hassles you experience are a better predictor of health than the number of significant life changes you experience
· Social and cultural: political strive, deprived of basic freedom
· Conflict: intrapersonal conflict (within yourself). 
· Approach-approach: In a situation where you have a choice between two alternatives that are both really positive. Some stress in this conflict. 
· Approach-avoidance: In a situation where you have a choice that has both very attractive aspects but also negative adverse aspects. More stressful than the first. 
· Avoidance-avoidance: Most stressful one. Faced with a situation where both aspects are negative and stressful. Ex. Jumping out of window or running out door in a fire. 
· Perceived control: Important to have because it acts as a buffer against stress. People with high levels of PC tend to be healthier physically and mentally. You feel you are in charge and control of your life and destiny; feeling that you are capable of handling whatever happens. Things you can’t control – make peace with it.
· Similar rats divided at random into 3 groups. One group was control (nothing was done). The other two were zapped with electric shock. One of the two groups had control over the shock – able to press on a button to stop it. Both groups of rats were zapped at the same intensity yet the ones with no control developed ulcers. Control makes a difference. 

C. Stress and the Heart
1. Friedman and Rosenman
· Before 1950s, heart disease was rare in US. Today heart disease is the number 1 killer for both men and women.
· 1956:
· 1st Study: Men and women with the same diet – men had a higher risk for heart attack and disease. They thought at first it was gender, then realized that African-American single moms raising a family had the same risk as men in the study. 
· 2nd Study:  Recruited accountants who, from January – March, don’t have a lot of work. Then late March they are overwhelmed with work. Blood tests were taken in January – everything was normal and healthy. During March, they took other measures: cholesterol, blood pressure increased. In June, everything went back to normal. This was the first clue that stress influences the body.
· 3rd Study: Recruited 3000 men – interviewed each and observed tone of voice, mannerisms and classified into two groups Type A and B.
· Type A: Super motivated and ambitious, drive others super hard. They are very impatient and easily angered. 
· Type B: Easy going, mellow, do not get angry easily.
· The men were followed for 9 years: 257 suffered from a heart attack and 69% of those who had a heart attack were type A. For those purely in type B, 0% had heart attacks.

2. What is it about Type A?
· Unhealthy behaviours: Tend to eat unhealthily, smoke, do not sleep well; young men deprived of sleep could have blood levels similar to 60 year old men
· Temperament: While Type A and B are relaxed, no difference in stress levels. Type A has stronger physiological changes when they have to compete against someone. Their physiological response is much stronger, more stress hormones. The key factor at why Type A people are at a higher risk of disease is…
· Negative emotions – Anger: Those who are classified as angry and hostile at age 25 were 5x more likely to die at age 50. It’s what you do with anger that causes problems. Repressing anger isn’t healthy but neither is kicking and screaming.

3. Other Toxic Emotions 
· Pessimism: People who are pessimistic tend to be less healthy physically, mentally and die early. 
· Depression: Not healthy when part of your daily life. People who have a heart attack and are depressed are 5x more likely to die from the heart attack. 
· Classic study: Longitudinal, correlational study. Recruited 180 nuns to write one page about their lives. Based on the autobiographies, they divided nuns into positive and negative. Nuns that were happy at age 22 lived 7 years longer than those who were negative. They were less likely to develop Alzheimer’s disease. By age 80, 54% of the negative nuns died vs. 24% of positive.  

D. STRESS & SUSCEPTIBILITY TO DISEASE

1. Stress & the Immune System
· Immune system: One of the most complex systems in body. The main purpose is to protect from foreign invaders and cells in body that have been infected or have become abnormal. It has a number of different weapons to protect. 
· Macrophages: Major killers on the front lines. They identify foreign invaders such as dust, pollen, bacteria, viruses and infected cells. They go after the invader and ingest it or take the invader/infected cell into custody and deliver to other cells to destroy them.
· B lymphocytes: Develop and mature in the bone marrow. They release antibodies and go after bacteria, viruses, etc.
· T lymphocytes: Mature in the thymus - gland behind breastbone. They go after foreign invaders and infected/damaged cells. They also release chemicals to help destroy cells. 
· Natural killer cells: Identify invaders and release chemicals. May be the cause of some miscarriages. Some attach to embryo and release toxic chemicals – causing spontaneous miscarriages.
· Helper T-cells: Enhance activity and regulation of immune system. They are attacked by the HIV virus. People with AIDS end up dying from the infections that their bodies can no longer fight. 
· Stress hormones weaken the immune system
· How? Our bodies release stress hormones to prepare body to fight or flight in a situation; puts all resources and energy into this. While the body is trying to fight or flight it will shut down any system that is not relevant to flight or fight such as the immune and digestive system. This is good for acute stress. However, in modern life when we are stressed daily, the immune system is shut down longer than it should be and the helper cells decrease.
· Problems:
· Immune system overreacts and attacks body’s own tissues. As a result we become more vulnerable to autoimmune diseases (Ex. Multiple sclerosis, Lupus)
· Immune system underreacts – notice foreign invaders but does not mount appropriate defense against them or overwhelmed by issue 
· Recent research: certain cells in immune system don’t recognize cancer cells as dangerous so they provide the cancer cells with protection from being destroyed by other cells in immune system. However, need more research since cannot conclude why cancer is spreading. This is one of the factors.
· Women have stronger immune system over men. This makes them more vulnerable to autoimmune diseases
· Psychophysiological illness: A real illness and not in imagination; even though it’s due to stress and has a psychological base. You may end up with high blood pressure
· Psychoneuroimmunology (see textbook)

2. Stress & AIDS
· Infection with HIV virus could lead to AIDS
· HIV attacks and destroys cells in immune system. People become vulnerable to infections and diseases. People with AIDS don’t die from AIDS, but from other infections
· Exchange body fluids with an infected person to become infected
· Africa is #1 hotspot for AIDS, but China is starting to increase because of blood contamination and unprotected sex. AIDS is spreading all over the world. 
· People with AIDS and who are not stressed out live longer and tend to get less infections whereas people with AIDS and who are stressed out are more vulnerable to infections, their disease spreads much faster and they die earlier

3. Stress & Cancer
· Animal studies: Based on these, able to establish cause and effect relationship
· Used mice that were genetically vulnerable to cancer. Divided into 2 groups at random. Same diet, but one group was stressed to the extreme. Other was not stressed at all. At the end of the study, 98% of the stressed mice developed cancer vs. 7% who were not stressed. 
· Human studies: Cannot conclude cause and effect, but know there is an association.
· Woman with ovarian cancer: frequent tests throughout study. One group had high levels of stress hormones in blood and other group didn’t. The women with cancer and stress hormones had a more aggressive disease that spread faster. Stress management techniques are a must along with radiation and chemotherapy in the treatment of cancer. 

II. PROMOTING HEALTH

A. Coping with stress	 
· Definition: The effort we exert and the strategies we use to deal with a stressful situation. Coping can be adaptive (ex. talking to friends about your problems) and maladaptive (ex. drinking alcohol to drown your sorrows). 
· Ways used to cope:
· Problem-focused coping: Identify stressful situation and find solution head-on
· Emotion-focused coping: Do not focus on the stressful situation, not trying to solve it. Try to manage emotions that were triggered by the situation
· Both depend on situation: If you have control on the situation, you can do problem-focused coping and you can add emotion-focused. Have to be flexible when we’re stressed and choose appropriate ways to cope. 
· Reappraising the problem: Stop and see how you’re interpreting and evaluating a situation. Then, re-evaluate the situation. Find a way that empowers you, not take away your power.
· Learning from the experience: Never let a bad situation go to waste. Stop and say what you can learn from this and become stronger and better; learn a healthy lesson.
· Making social comparisons: Compare ourselves to people who are doing better than us which can be adaptive and maladaptive. If we compare ourselves only to beat ourselves up, it is maladaptive. If you compare people who are better than you to be inspired and challenged, then it is adaptive. You can also make downward comparisons – people who are doing less well than you. If you do that only to feel better or superior, it is wrong. It is good if you look at people doing less well in order to appreciate and feel grateful for what you have.
· Cultivating a sense of humour: Don’t take ourselves too seriously and laugh at ourselves. 
· Learned optimism: Healthier to be more optimistic
· Perceived control: Essential for mental health and physical well-being. It is a buffer for diseases. It doesn’t mean controlling people in our lives. It is about you feeling you can take charge and deal with a situation even if you can’t solve it. 
· “Everything can be taken from a man or a woman but one thing: the last of human freedoms to choose one’s attitude in any given set of circumstances, to choose one’s set of ways.”
· Experiment: Three groups of mice injected with cancer. In the control group (no electric shock), 50% of mice developed cancer as expected. 70% of stressed mice with no control over electric shock had cancer. Only 30% of mice injected with cancer but had control over stress developed cancer


B. Managing stress

1. Aerobic Exercise
· Definition: Any physical activity that increases heart rate by 55-85% and must be sustained. (Tennis is not an example because it’s a “stop and go” activity.) 
· Health: Strengthens immune system. People who exercise regularly tend to live longer and have fewer diseases.
· Lowers risk of heart disease by 30%, stroke by 400%, colon cancer by 2/3, breast cancer by 200%
· Increases life span (5 years = 44%) and psychological well-being (35-45 minutes of exercise gives 4-5 hours of feeling good)
· Brain: NGF. When we exercise aerobically, our body produces an abundance of nerve growth factors. These are vital for the growth, maintenance and survival of neurons. NGF encourage neurons to develop more synapses, protect the brain from free radical damage and rescue damaged neurons from imminent death. 
· Increases neuronal metabolism: more blood flow, O2, nutrients to brain, better waste removal
· Enhances brain function, cognitive function (60 year olds perform better in fluid intelligence tests than 20 year olds if they exercise)
· Animal studies:  Rats who exercise have higher IQs than rats who don’t.
· Stress: When you have stress hormones in body, the body will burn up the stress hormones during aerobic exercise. When we exercise on a regular basis and become fitter, when faced with stress we don’t have a high physiological arousal. The fitter we are, the less physiological arousal we show when faced with a stressful situation. 
· Increases feel good chemicals: 
· Norepinephrine (neurotransmitter): Healthy levels make us feel energized, good levels on concentration, confidence will go up 
· Serotonin: Allows us to feel calm and relax, sleep better, less sensitive to pain 
· Dopamine: Known as the pleasure molecule, good for motivation, enjoyment
· Endorphins: Natural painkillers that brain produces, feel motivated, more likely to finish goals, 200% more potent than morphine, 25 min of exercise causes 500% increase of endorphins which lingers for a few hours
· Lowers:
· Depression: Based on research, best way to prevent depression from coming back (relapse) is to do aerobic exercise
· Other: self-esteem and personal power

2. Biofeedback & Relaxation 

· Biofeedback (see textbook)
· Meditation: Focus attention on one thing and block out all distractions
· Lowers: Physiological arousal, heart rate, blood pressure, stress hormones, blood lactate (released by muscles and induces anxiety)
· Shuts down: Flight or fight, activate parasympathetic nervous system which calms us down
· Increases: Melatonin – good for sleeping; attention and focus, cortex becomes thicker if you meditate on a regular basis
· Decreases: Biological age (lower than chronological age)
· In 2000, Blue Cross measured meditators on 17 variables and were found to be healthier in all aspects, with 80% less heart disease rate and 50% cancer rate
· Nursing home (diff from book): taught one group how to meditate and other did nothing. Followed for 3 years and at the end, the elderly group who meditated – 0% had died, while 33% of those who did nothing died. 
· In 1960s, many people smoke marijuana: 78% were smoking, 37% were smoking; they didn’t tell them anything – health info or ask to quit. Instead they taught medication. 7 months later, 28% marijuana smokers, 0.001% for smokers.

3. Social Support  
· Not simply about having friends and family. It’s about feeling value, appreciation, safe by family and friends. Also if you feel that they are responsive to your needs. 
· Essential for both physical and psychological well-being. 
· Relationships affect us in 2 ways: healthy relationships vs. abusive relationships which are toxic mentally and physically (as bad as having high cholesterol, smoking, etc.)
· Cold virus: exposed people to cold virus. Those who had a conflict in a relation were 2.5x were more likely to get a cold. People who smoked had 3.0 x more likely. Those who felt lonely were 4.2x. 
· Being judged: stressed a group to extreme cold, another was exposed to loud sounds, another were asked to do a math problem and had a stranger stare at them with disdain. The group with a stranger had 3x the level of stress hormones and on top of that the hormones lingered 50% longer.
· DNA: telomeres are stretches of DNA found at the end of chromosomes. They protext chromosomes from deteriorating, the shorter they get, the higher the risk for disease. if they become too short the cell will die. It is important for health to have telomeres with healthy legnth. Cell division and unhealthy behavior shorten telomeres.
· Recruited mothers with seriously ill children: one group had social support, one didn’t. Even though both groups were facing same stress and similar chronological age, the women who did not have good social support had shorter telomeres and their biological age was older than their chronological age; not the case for the women with social support.       
· Genetic alternations: 
· Rats: Baby rats were divided at random into two groups. They were taken away from their mothers and stressed out. Both groups were exposed to the same stress however one group was taken back to the cage to their mothers who nurtured them. The other was taken back to the cage but without their mothers. They followed the rats until adulthood and found differences. Those nurtured by mom grew up to be bold, assertive, smart, had good memory and when faced with stressful situation, the brain had an appropriate stress response. The other group was frightened; their stress responses were over the top. Being nurtured after stress kept the brain healthy.  
· Humans: Recruited women taking care of husbands with Alzheimer’s disease. Some women had social support. In the DNA there were significant differences. Women without good social support, the genes associated with healthy immune system were suppressed.
· Women in their 60s divided into history of nurture. Women treated with respect and love, they found partners who treated them with kindness. Another group: since they were born to the beginning of the study, they were abused and neglected by their parents and later by their partners. There were differences in the brain. Women treated well had higher activity in their left frontal lobe (joy, positive emotions). Women abused had higher levels of activity in the right frontal lobe (depression, negative emotions) 
· A good marriage at age 50 predicts healthy aging better than low cholesterol levels  importance of social support and healthy relationships

4. Spirituality
· There is a link between spirituality and physical & mental health.
· One correlational study on Christians: People who go to church live 8 years longer.
· Israel (1/2  16 years): People living in religious communities were half as likely to die from any cause.  
· Why? If you believe in a higher power and you trust it, believe it is loving and kind towards you, you will feel less stressed and relieved. Going to mosque, temple or church: you have people around you to give you social support. MRI: when deep in prayer, the brain showed the same thing as when people meditate. Religions are usually against drugs, excessive alcohol and other sins – which allow you to live a healthier life. Religions teach you to treat people the way you want to be treated, being humble and other positive qualities. People with goals are healthier and less likely to get AD. It gives you freedom and focus from the busy world.


















