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Lecture outline notes for 31:107, Environmental Stress- Fall 2005
www.psychology.uiowa.edu
click on “class web pages” then 31:107

GRADES:  Grades are based SOLELY on the TOTAL  number of points you earn during the semester across the three tests and one term paper. I may elect to assign bonus points to certain individuals  for active class participation. Note: Grades are not based on an average of your scores. 
Class attendance is not required.  However, at least 50% of test material comes from lecture and cutting class on a regular basis will  lower your grade by at least two letter grades if this class is like others I have taught.

Exams  times listed on syllabus.  Reading packets  at Union bookstore. 

Lecture One.

Course mechanics, tests [own pencils],class questions, readings, rules,  grading policy, etc.  

An illustrative topic and the source of the course:

Overpopulation as a stressor.  Stats, implications for social science,

Calhoun 1962 crowding study—the behavioral sink.

Aggression/passivity/inappropriate mating & sexuality/inadequate maternal behav. /physiol reactions.

Glass and Singer, 1972  Urban Stress Studies

Illustrates one general issue: Is  condition X stressful??

Stress defined [sort of].

Fisher Bell & Baum,  1984:
 An aversive stimulus that threatens organism’s wellbeing.

Cofer & Apply, 1965
Perceived threat to wellbeing or integrity of organism requiring all of the organism’s energies for protection

Haggard 1949:

When overall adjustment of organism is threatened
Apply and Trumbill: 

Stress is a response state triggered by threat.

Selye: A series of reactions to intense or prolonged application of a stressor 

Myers, 03

Process by which we appraise and cope with environmental threats and challenges. 

Holmes and Rahe 

An event that requires adaptation in order to maintain homeostasis. [ie. Change in an individual’s ongoing life pattern].

Thus,

1. A stimulus.

2. A perceived threat

3. A reaction or series of reactions to threat

4. Adaptation

Lecture 2. History of Stress Research [a consideration of classic theories] & the Biology of Stress

Walter Cannon’s 1915-27 Emergency theory of emotion. 
Emotional stimuli   [strong, sudden, unexpected, prewired stimuli] >>>unique and specific reaction in thalmus>>>[neural]>>stimulation of adrenal medulla>>>secretion of epinephrine/norepinephrine into blood>>arousal of sympathetic nvc system.

Characteristics of sympathetic and parasympathetic nvc system.  Role in Homeostasis

Fight/flight—adapative [Darwin]

Stress symptoms….eyes wide, butterflies, weak in knees-tremors [excess acetecholine-nt], fainting, mouth dry [excess acetecholine], bladder/sphincter problems, respiraton/hrt rate.  

HISTORY OF STRESS AS A FIELD OF STUDY:


  1930’S  ILLNESS VIEWED AS SOLEY DUE TO PHYSICAL/BIOL FACTORS. HANS SELYE 1936 CHANGED THAT. 

SELYE’S STARTED OUT AS A HORMONE RESEARCHER-- INJECTING Bovine OVARIAN extract [a new hormone???] INTO RATS.  GOT A REACTION [1. ENLARGED ADRENALS. 2. ulcers. 3.Shrunken thymus-LYMPH GLANDS-- IMPLICATIONS FOR IMMUNITY]. 

[NOW WE HAVE LOTS OF OTHER MEASURES OF OTHER PHYS R’S [over 1400 reactions].

 BUT GOT SAME REACTION  WITH OTHER SUBSTANCES AND MANIPULATIONS [COLD, SHOCK],  AND EVEN WITH IMMOBILITY [NO TISSUE DAMAGE OR GERMS OR DEPRIVATION].  

AT FIRST A PROBLEM TO PONDER: 

“all my dreams of discovering a new hormone were shattered. All the time and all the materials that went into this long study were wasted.  I became so depressed that for a few days I could not do any work at all.  I just sat in my lab and brooded….as I continued to go over my experiments  it suddenly struck me that one could look at them from an entirely differenc angle. If there was such a thing as a single nonspecific reaction of the body to damage of any kind,… the general medical implications would be enormous!” 1976 

The insight… it’s a general response to taxing the organism.  THE GENERAL ADAPTATION SYNDROME.     

GENERAL ADAPTATION SYNDROM [GAS]: 


ALARM [SNS AROUSAL] [e.g. HR increase, temp drop]/ RESISTANCE [e.g. Sweating, Antibodies, motor activity] AND FINALLY EXHAUSTION[NO MORE CORTISOL FROM ADERNAL CORTEX] > 

SELYE INFLUENCED BY WALTER CANNON’S 1927 NOTION THAT EMOTION COULD AFFECT ADRENAL ACTIVITY,AROUSAL AND COPING  [AS IN FIGHT/FLIGHT REACTION]. DIFFERENCE IS CANNON STRESSSED ADRENAL MEDULLA and ignored Stages or sequence over time. 

TECHNIQUES BACK THEN JUST AUTOPSY AND EXAMINE ANIMALS. 

Now we can analyze various blood and urinary stress related chemicals [Urinary: 17 OHCS –a steroid] Blood: Nor epinephrine], 1990: Assays of Immune function. Late 1990s: Brain Imaging [PET scans] and thereby get far more sensitive measures of bio changes. 

Although pronounced alarm reactions decrease or dissappear, prolonged physio reactions can damage hrt, liver, lymph nodes, kidney,  ovaries 

adrenals, stomach, liver/lungs/skin-cold sores.

Exhaustion Stage –depletion of nt’s and ability to produce them and to efficiently transform fat into energy.  [prolonged exposure>problems of heart, liver, skin, respiration,  guts, ovaries]

Tested with wide range of stressors such as hunger, surgical stress, shock, cold, RESTRAINT.

Selye:
First to strongly link Psych stress to health, arguing that resistance and adaptation entail costs. 

First to argue that stress>>immunity

First to argue that various stressors have a common 

effect and that a wide range of stim can be stressors if strong/long or uncertain enough.

GAS can occur without awareness of threat {as with infection} in earliest versions of theory. Later years--- Selye waffled.  

Physiology.  Selye like Cannon stresses role of adrenal glands but emphasis is on adrenal cortex. Hypothalmic activity>>pituitary>>acth>>adrenal CORTEX>>>cortisol].

Selye extends Cannon’s views in time.  

Alarm/countershock= Cannon’s SNS response [but note that action of adrenal medulla takes enough time-15-30 sec-so that unlikely to be involved in early alarm]. Resistance involves Adrenal Cortex>>cortisol within minutes.

QUESTION:  What triggers this non specific GAS?? What is the FIRST MEDIATOR?? SELYE says it is likely to be in the blood like maybe….acth or one of the catecholamines [epineph/norep].  

MASON:  it’s the “idea” or “awareness” that threat is present.  “Hokey smoke Bullwinkle…we in trouble”.  Data: 

MASON 1968:  ITS FREAKING OUT THAT IS THE TRIGGER> THAT IS,  ALARM/EMOTION [PSYCHOLOGICAL PANIC] SERVES AS THE INSTIGATOR.  MONKEY CHOW STUDY. RAT HEAT STUDY. 

THIS EMPHASIS ON PSYCH/COGNITIVE REACTIONS MARKS LAZARUS’S 1960’S PSYCH PERSPECTIVE:

Sources of stress:  cataclysm; personal loss; daily hassles.

POTENTIAL THREAT LEADS TO Primary APPRAISAL = EXAMINING THE THREAT] OR SECONDARY APPRAISAL= EXAMINING YOUR OPTIONS & YOUR PERFORMANCE

>>>>Combination of  primary and secondary appraisal determines Threat vs Challenge:  IF YOU THINK YOU PROBABLY CAN HANDLE Situation = CHALLENGE. IF NOT= THREAT= BIG STRESS. 

TOMAKA-Blascovich et al 1995—Threat =moderate increase in cardiac output [stroke volume] with vasoconstriction >>> increase in BP with less blood flow to brain and muscles.

Challenge>>>strong [and sudden] increase in cardiac output with VASODILATION>>better blood flow to brain and muscles.

 [DIRECT COPING [fight/flight compromise/negotiate/investigate]VS PALLIATIVE COPING = CONTROLLING YOUR REACTIONS VS THE STRESSOR [THERAPY, DRINKING, SLEEPING, RATIONALIZATION, EMOT SUPPORT FROM FRIENDS, DENIAL, MEDITATION,  INTELLECTUALIZATION [AH. AN INTERESTING CASE HERE]\
MASON, LAZARUS AND SCHACHTER IMPLY THAT COGNITION AND EMOTION PLAY KEY ROLES IN STRESS REACTION. 

CURRENT VIEWS OF STRESS PHYSIOLOGY

Two communic systems:  Nerves and the Blood.

Nerves talk fast via neuro transmitters [epinephrine/norep, seritonin, dopamine, acetocholine] = Neural communication

Blood sends messages more slowly but it lasts longer.  

Hormones secreted in blood affect cells and endorgans [eg. Acth >>adrenal cortex>>hormonal communic.

NT’s and cell to cell communication [overhead]

Both nerve based and blood based communic used with stress resp.

Stage 1:  Neural Communic.  Strong signals>>Anterior Hypothalmus>>stimulates nerves to release ambient [already existing] NT’s from synaptic vescules [such as seritonin, dopamine etc]. This release triggers fast initial  SNS arousal [ALARM] and also begins to stimulates the adrenal medulla which secretes more epineph and norep into blood which MAINTAINS the arousal after the orig NT’s are depleted[see below].  Pre stored nt’s become depleted in minutes [depending].

Stage 2 Adrenal Medulla kicks in following neural [nt]  stim from hypothalmus and secretes epin/norep [takes 15-30 seconds].Thus triggering hormonal communic via blood which carrries the epin to various organs and cells.  Adrenal medulla active but with prolonged stress exposure, more energy needed to maintain the system [eg. Muscular exertion, brain activity both require blood sugar].

Stage 3.  Bringing in reinforcements. Fat into glucose.  Pituitary >>acth>>adrenal cortex>>cortisol>>fat to energy. 

Stage 4.  Exhaustion.  Depletion of NT’s, ability to produce it, and depletion of sufficient cortisol to maintain energy {or depletion of fat stores in extremely prolonged cases}

Note: this is oversimplified  1400 chem compounds released during stress response. And diff patterns for threat vs challenge [Tomaka 97, Blascovich, 
Dienstbier 89 et al.]  Toughness = good performance plus strong short surge of nor epin with low level of cortisol. VS Not tough = task errors plus moderate long increase of nor ep with cortisol 
Blascovich et al challenge vs threat. If resources [ability, skill, knowledge, help from others]  are equal or just greater than task demand [effort, danger, uncertainty] then challenge. If just less, then threat. 
If way less, little ego threat [works fine with math stress but may be a stupid distinction with dangerous stressors]. 

Challenge:  Strong role for Adrenal Medulla [see wright and Kirby 03.] High Cardiac activity[output] with low vascular resistance [dilation] > more blood to muscles. Threat=  Strong role for Adrenal cortex: only moderate cardiac (, and no chng or decrease in dilation with strong increase in BP.

Key initial study: Tomaka et al 1993. Participants complete verbal math subtraction. Just before task Rps asked to rate “how threatening” and “How able are you to cope with this task”.   Ratio of these two responses were used to group [via median split] into relatively threatened and challenged. Study 1, is a pilot. [ challenged have greater Pulse transit times] from heart to fingertip--an indirect sign of stronger cardiac output]. Study 2,    

Showed challenge = greater pre ejection period activity [PEP], greater HR and Cardiac Output [CO] with lower vascular resistence as assessed by impediance cardiography [electrodes at neck and chest].
 Also lower reports of distress, more subtraction attempts and fewer errors.
Study 3 replicates but shows that only with an active task [subtraction] and not with a passive task [watching morgue and surgery photos] where active coping is irrelevant. \
Note: No manip of threat/challenge in Tomaka 93. 

But at least successful 3 replications with manips: 
1. Tomaka eta al 1997- Think of this mental math as a challenge vs Work as fast as you can on this difficult mental math. 
2. Blascov. Et al. 99 Work on the task you learned well [or didn’t practice] before in front of evaluative audience [or not]. 

3. Mendes et al. 2002 work with nice guy or stigmatized [black] other. 
Predictive validity:

Blascovich et al. 2001 determined who among college baseball/softball team members showed threat vs challenge responses on public speech about baseball. Challenged folks showed better baseball performance during the season six months later.

But: Wright & Kriby PSPR 2003 critique [key ideas]:

1.The ratio idea is ok but can you really believe the way rps quantify demand vs resource. 
    1b. How Threat is determined is not specified by theory. Is it additive, multiplicative relationship between danger, effort and uncertainty? 

2. The median split idea sucks. All rps could have low or high ratios and still half would be classed as challenged and half as threatened. Not a test of the model which says that threat only occurs when demand exceeds resource.
3. Recent revisions say big discrepancies between demand and resource do not create threat [or challenge] in that no one expects you to succeed [or fail] under these circumstances so no ego threat. Problem: ego threat [or public humiliation] ain’/’t the only ogre in the woodpile. What about anonymous death or harm? 

4. While big reliable diffs between challenge and threat conditions across studies…the changes from baseline [i.e. over time] are inconsistent.

5. RPs not directly asked “how challenging is this”. P’d threat and challenge not directly assessed [note: rps do say how stressful task was]. 

6. No direct tests of notion that big discrepancies unimpt.

Blascovich et al 03 reply: Rps are not precise calculators of demands and resources and much of this stuff may be quasi conscious. Thus, median split idea is a good approximation [and at worst] stacks deck against theory’s predictions. Tests of public vs private and evaluative vs non evaluative do manip danger as well as effort. Admits the baseline data is inconsistent but says we are not alone here. 

This extremely biological perspective inspired by Selye. But Mason debate highlighted imptc of awareness, interpretation and cognition.  This reflected in Richard LAZARUS’S  model of 

Psychological stress.

Lec 3  OTHER RELEVANT THEORIES: Discovery Video

Functions of theory:  a)predict rel. betw variables [say stress exposure and illness] b)summarize lots of data  [excitement intensifies whatever response is most dominant]. c)  generalize to new phenomenon [maybe lack of privacy would cause an illness d) understanding what causes what and why [threat affects biology like so..]  e)suggests new applications and possibilities [can we make stressor less threatening and therefore less harmful] f) provides us with useful barometers of various processes . 

AROUSAL THEORY: Lindsly 51 
Malmo  59/Schlossberg.   IF SNS GOES OFF ALL OR NONE, WHY NOT LOOK FOR VARIOUS SIGNS OF AROUSAL AS A BAROMETER OF STRESS

Even better:  Arousal is thought to affect performance. Therefore we can just monitor task perf. As a index of stress.  

The Yerkes-Dodson law:  very low arousal=very bad performance.  Moderate arousal=better performance. Very, very high arousal=very bad performance.  

Problems: see p. 64-65 of reading.

A. Big ID’s about baselines and reactivity to events [so establ. Baselines and avg over folks]

B. Various meas do not always covary. So is arousal high or not??

 C. Task demands and Psych states sometimes have specific effects on certain arousal meas that overwhelm anything due to stress, excitement etc.

Illustrated by Lacey and Lacey 1950-67 work with orienting response: Light on [get ready]….light off [go]…move both hands to a central set of pads.  Between get ready and go signals, hr goes down [be still my heart]….skin conductance goes up [get ready to grip].  Classic sign of the orienting response. RESPONSE FRACTIONATION-- But is the person aroused??? Physiology being driven here much more by task setting and momentary motivation [to notice changes]ie. A phasic [momentary] task demand vs tonic [long term arousal level]. 

D. Problem: curvilinear prediction.   

E.  Arousal a broader concept than stress. 

Lec 4: DRIVE THEORY:  CLOSELY RELATED TO AROUSAL THEORY. Hull43/Spence 1956

No heavy emphasis on biology. Instead, various deprivation states [hunger, thirst] and strong stimuli, [pain, fear] are thought to create needs or drives that somehow effect behavior in a very specific fashion.

Basic notion:  Drive intensifies dominant responses. Dominant Responses are those R’s that are highly likely in a specific setting due to training, habit, conditioning, personal preference, or “innate” [prewired] factors.  

This intensification comes at the expense of other “less dominant R’s”.  So if we agree that stress often heightens drive [fear, anxiety, frustration, conflict, anger] one barometer of stress would be greater dominant R’s and weaker subordinate R’s.  What does this mean? It means more rigid behav. But more vigorous too.

Intensifies= stronger, faster, more likely, more frequent.  But of domin r .

Classic e.g.’s.   

Reinf Rat’s right turn for food.  Now switch it to left. Hungrier rat takes longer to learn switch. 

Reinf bp for food. Hungrier rat pushes more, faster ,harder.  [Also true if food tastes better—appetitive drive]

Show people word  “red”  and ask em to report color of ink.  What’s the domin R.   Scare em. Longer to suppress semantic meaning and report correctly.

Anagrams

D V O X G K

C L A J T N

R N A Q T V

C L A N T X

STICKING DOOR AND FEAR…ESCAPE PERF UP.

CODE IN YOUR NAME BACKWARD….

SO STRESS ENERGIZES “WHAT COMES NATURALLY” BUT WITH A COST.

PANIC= TRAFFIC JAMS [RUN FROM FEAR]

RIGIDITY AND PERSISTANCE OF BEHAV THAT HAS WORKED IN THE PAST IGNORING OTHER SOLUTIONS.  BILLY BONES AND HIS RUM…BOB AND HIS SAIL CHOICE.  

POOR ABILITY TO MASTER NEW RESPONSES ESPECIALLY ONES THAT CONFLICT WITH OLD PREFERRED BEHAVIORS. Reading the fire extinguisher instructions.

But an array of interesting stress sensitive tasks to use as stress barometers when physiol meas cannot be used.

D  X sHr –[fatigue + conditioned inhib] = sEr  +/- 2

1         4                                                        4    

1          3                                                        3

 BUT high drive.

5          4           






20  +/-2

5           3







15  

OVERLOAD THEORY [SHELDON COHEN 78]

DERIVED FROM BROADBENT, KAHNEMAN 73 AND OTHER INFO PROCESSING VIEWS.

Assumptions: 

1. Limited attentional capacity [in working memory]

2.  There is an executive function which directs attn.     Intense, unpredictable and uncontrollable inputs draw 
lots of capacity.

3. If ovld, prioritize [focus] on central or high relevant inputs

4. Capacity is depleted with prolonged use-fatigue.  

Predict certain specific effects: Narrowed attnl focus to obvious, domin stim, ideas and solutions.  Poor perf or attn to secondary tasks and less relevant stimuli. 

After-effects to stress due to fatigue. Low attn and time with each input; barriers to new inputs; emotional callousness; norms re civility [surfing]

Questions:  when ovld?? What’s relevant stim or primary task?? What are key cues…stimuli as presented or feelings and feedback that must be proccessed consciously  [issue of automatic processing—effortless, non-conscious, hard to resist].

STRESS MEASURES:

Self report check lists


State anxiety   ..tense …..relaxed


Life events     divorced, lost job, death?


Mood           angry/ not at all;   sad/not at all

Rater check lists   e.g./  TBCL.   Bites nail, looks at clock, paces etc.

Stroop

Frustration tolerance

Proof reading and other attn to details.

Signal detection

Drive sensitive tasks:  Anagrams, 

Physiological:  reactive and task sensitivity

Spontaneous Skin Conductance:

Hrt Rate; pulse; bp etc.

Bioassays of Urine/blood for hormones and nt’s

Radioactive assays of immune function

Brain imaging

THEORIES OF EMOTION

James-Lange 1895

Theory:

Each emot does something unique to body espec. Face, and Viscera [guts, heart, lungs, tummy], & muscles [legs, posture, etc]. Instinct driven

Cannon’s Critique:

Too Slow/Manip visceral change no emot/Visceral Patterns not distinct enough/Surgically sever links to viscera,still get emot./

Walter Cannon 1915-27  [see lec 1]

Stan SCHACHTER’S [1959-61] Cognitive theory of Emotion. 

See Cobra=perception


(





This = Danger  Cognition/interpretation


(
Arousal

Conclusion: Danger causing Arousal [interpretation/attribution]= FEAR

Key distinguishing feature of Emotional experience = cog components. Arousal the same in all.

Mess with Arousal>>> change intensity; Mess with Cog’s change nature of emot experience.

Misattrib Data:  Nesbitt and Schachter 66

Eat this arousing vitamin. Soon you’ll feel butterflies, sweat, heart pound.  Our testing involves skin sensitivity. You will be shocked. Tolerate all you can stand.  Vitamin aroused group takes 25 shocks –1450 microamps.  Controls [vitamin will make you itch] take 15 shocks –350 microamps.  

Ross, Rodin & Zimbardo 69

This noise will arouse you. How much do you want to avoid the upcoming shock [it’ll cost you $]. = Less shock avoidance. [at least 9 lab replic; cheating, disgust, smoking etc.

Problems:  

Generality to common stressors:  Storms and Nisbitt, 1970. Arousal pill and insomnia.

vs  Kellogg and Baron, 1975  Arousal pill and insomina  

pretest 48 min    with A pill  65 min

            49             no pill      40 min[plus 5  [Cotton Baron and Borkovec;  Singerman B. and B. ]

Misattrib Confound.  Calvert-Boynowski and Leventhal, 1975

Repl. R,R & Z




   Arousal          nose itch 

Noise causes       9.85


13.4 [time avoiding 
            


     warn

R, R & Z’s                     8.82


  14.03

Shock ups A

9.65


14.6





[Warn]

BUT  Excitation Tranfer Data:  

Cantor Zillman and Bryant, 1975

Dutton and Aron, 74

Pittman, 1975

[over twenty replications utilizing fear/sex/drugs/startle/exercise as real sources of A and potentiating  Anger/humor/atttitude change/attraction.]

Eval of Schachter’s perspective

The “problem” of Physical Specificity [strong vs weak form of model]; 

Ax 53  Fear [your gonna be electrocuted] vs Anger >unique patterns.  

Negative Emotion>Activity in Right Hemisphere 

[case report of damage to right >less irritability Goleman, 1995]

Positive emotion>Activity in Left Hemisphere especially frontal lobes

Ekman, Levinson and Friesan  83 Science.  Ask rps to relive past emotions for 30 sec [or pose em facially with mirror and camouflaged instructions].  Diff patterns for heart rate and finger temperature [vasodilation] across various emotions.  E.g. finger temp way up for anger/down for disgust/little change for fear & sadness [ all posed].  HR way up for Fear & Anger but down for disgust and just small increase for happiness [claimed true across both tasks but figure just for posing]. Do we believe posing??

The role of Cog and interpretation.

OTHER THEORIES OF EMOTION

FACIAL FEEDBACK VIEW:

Lanzetta, Cartwright-smith & Kleck, 75

Study 1.First, simple shock exposure. Then then Hide reaction [adaptation or distraction of posing??].  Study 2:  Hide or exaggerate. Study 3.Pose happy/sad
Leventhal’s schematic view.

a. Expressive & motor behavior [stimuli>cortex>hypothal>facial>hypothal.]

b. Schematic processing.  Memory of similar episodes provoking these feelings/or associated with this type of setting and reactions. What kind of situation is this??? Schachter’s interpretion/attribution. These memories and interpretations bias the way we experience the situation.   EEEK it is FEAR time. 

c. Conceptual processing: Very conscious labeling reasoning, coping, assessing, controlling…Lazarus’s coping model.

Leventhal, Shacham & Easterling 1989

Sensory Focus and Pain reports during child birth [but low n and weak data in study 2]

Baron, Logan,  & Hoppe  1993 

Sensory Focus and pain among high fears drops to normal levels during root canal vs those with emot focus.

[Logan Baron &Kohout 1995] same comparing sf to no trt.  Sf = 29.2; procedural = 56.3; no trt = 66.

