AS Psychology:
Unit 2 PSYA2 (May exam)

Biological Psychology – Stress
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Unit 2 Booklet 1 (of 2): Stress as a Bodily Response
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Stress
First of all we need to answer the question- ‘What is stress?
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There is no single definition of stress. Any definition of stress must take into account the internal factors (physiological changes), external factors (the situation itself) and cognitive factors (the person’s perception of the situation and their ability to cope with the demands of the situation).
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How does the body respond to stress?
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The stress response is important for survival in animals because the physiological changes associated with stress are essential in conditions of fight or flight (i.e. attacking or running away).  
The stress response is therefore thought to be: 

( An innate, defensive and adaptive response that should promote survival.

· A bodily response which enables an animal to react quickly to potentially dangerous stimuli (e.g. when an animal sees a predator, it feels “stressed” and becomes biologically aroused and ready to respond (fight or flight) more quickly to the situation).

( Important because it increases physiological arousal as well as 

   increasing motivation and concentration.
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However……
Continual exposure to stressful stimuli, causing prolonged or repeated stress responses may affect health by causing stress-related illness (this will be dealt with later in the booklet…). 

The Body’s Response to Stressors
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There are two parts to the physical (or psychological) stress response system:

1. The Hypothalamic-Pituitary-Adrenal System (HPA)

2. The Sympathetic-Adrenal-Medullary Pathway (SAM)
AO1: The Hypothalamic-Pituitary-Adrenal System (HPA)
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Some stressful experiences last for a long time, such as worrying about exams for months beforehand. This is called a chronic stressor and the chronic stress response occurs through the (hypothalamic) pituatary-adrenal system.
When stressed, the hypothalamus sends CRF to stimulate the pituitary gland into releasing ACTH (a stress hormone). The ACTH then stimulates the adrenal cortex (the outer layer of the adrenal gland) into producing hormones known as corticosteroids (e.g. cortisol and corticosterone) which stimulate the liver to release energy.
The function of cortisol is to maintain a steady supply of continued energy. This enables the body to cope with the stressor for maintained periods of time. This means that the body directs its energy towards maintaining energy supplies. 
However, the immune system is also suppressed during this process and in the long term, this can lead to immunodeficiency diseases and be damaging for health.

AO1: The Sympathetic-Adrenal-Medullary Pathway (SAM)
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Some stress experiences are relatively sudden and brief (like a flash in the pan), such as falling over on an icy path. This is known as an acute stressor and the acute stress response occurs through the sympathomedullary pathway.

Directed by the hypothalamus, the sympathetic branch sends messages, via neurotransmitters, to the adrenal medulla (inner core of the adrenal gland). This results in the release of adrenaline (causing an “adrenaline rush” i.e. feeling scared or thrilled). This “adrenaline rush” makes sure the body is ready for “fight or flight”. The release of adrenaline as well as noradrenaline causes a number of physiological reactions. 

The body’s physiological reactions to adrenaline and noradrenaline include an increased heart rate and constricted blood vessels to raise blood pressure. This enables oxygen to be rapidly pumped to the muscles allowing for increased physical activity. 
However, continued increases in heart rate and blood pressure can lead to physical damage to blood vessel linings or to muscles of the heart. Also, prolonged release of adrenaline can lead to the ‘furring up’ of arteries called atherosclerosis and this can lead to heart disease and strokes.
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The Biological (Physiological) Stress Response:
The two main systems in the stress response:
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The Pituitary-Adrenal System              The Sympathomedullary Pathway

               (HPA)                                         (SAM)
AO2: Evaluation of the role of the biological (physiological) explanations of the stress response:

The adrenal glands have been shown to play an important role in the body’s response to stress: This means that without the release of corticosteroids from the adrenal glands, the physiological response to stress would not take place. Evidence to support this comes from Tyrell and Baxter (1981) who concluded that people who cannot produce corticosteroids have to be given additional quantities of corticosteroids (when exposed to a stressor) in order to survive. This is a strength because it suggests physiological explanations of the stress response seem to be accurate. 
The physiological account of stress can be criticised as it ignores individual differences: This means that it doesn’t take into consideration that individuals respond differently to different types of stressor. Evidence from Mason (1975) who compared the reactions of individuals to stressors that varied in the degree of how much fear, anger or uncertainty they created showed that that there were different patterns of adrenaline and noradrenaline secretion in different individuals. This is problematic as it suggests that people will react differently when faced with the same stressors and so demonstrates that there are individual differences in the way different people respond to stress.
The physiological account assumes that people respond in a passive way to stressors: This means that psychological factors (e.g. a person’s perception of the stressor) are ignored. Evidence from Mason (1975) suggested that there is an active process of psychological appraisal (judgement) when people confront a stressor and this process helps to determine the physiological response of the body. This is problematic as how the person views a stressor will also affect their bodily response to it and this is not accounted for by physiological explanations of the stress response.                                                                                                                                                                                                                                                                                                                                                                                   

General Adaptation Syndrome (GAS)
According to Hans Selye, stress is adaptive in the short term because it enables us to cope with or adapt to environmental demands. Prolonged stress, however, is very damaging.

Selye’s ‘General Adaptation Syndrome’ (GAS) consists of three stages: 

1. The Alarm Reaction:

The body responds to stress with physical changes.  The stress response is activated in the endocrine system (HPA and SAM) and the heart-rate, breathing, supply of oxygen etc all increase.  It is the fight-or-flight response.  Short-term stress means that the body returns to normal afterwards, but long-term stress means that

the body enters stage 2.

2. The Resistance Stage:

Long-term stress means that most of the alarm reactions disappear.  If the stressor persists, the body tries to cope with the demands by maintaining the high levels of physiological arousal.  This means that high levels of hormones are still being released from the pituitary gland and the adrenal cortex.  

The body appears to be back to normal; however, the hormones are attacking the immune system.  This results in the resistance to disease being gradually lowered and the bodily resources being depleted.  If the stressor stays for too long, the body cannot cope and it enters stage 3.

3. The Exhaustion Stage:

Eventually the body’s systems can no longer maintain normal functioning, (at this point the initial ANS symptoms may reappear).  The adrenal gland may be damaged due to overuse, and the immune system is unable to cope as the body does not have the extra energy needed to defend itself.  It is at this point that stress-related conditions such as raised blood 

pressure, ulcers, depression and anxiety may develop. Because the body’s resources are being continually drained, there might be effects such as blood sugar levels dropping.


Summarise each of the stages below:

                                                



AO2: Evaluation of GAS

Seyle’s work has been enormously influential:  This means the GAS has helped stimulate a huge amount of subsequent research into the relationship between stress and illness. For example, many researchers were inspired to test the theory to see how accurate it is as well inspiring some to propose different theories to explain stress and illness. This is positive as it has all helped improve our understanding the link between stress and illness.
· Seyle’s General Adaptation Syndrome ignores individual differences. 
· This means that GAS only focuses on the physiological aspects of stress. 
· Evidence from Mason (1975) who compared the reactions of individuals to stressors that varied in the degree of how much fear, anger or uncertainty they created showed that _____________________________________                         __________________________________________________________________________________________________________________
· This is a problem because ____________________________________                                 __________________________________________________________________________________________________________________
Selye’s work was largely based on rats so the research can be criticised for extrapolation. 
This means _____________________________________________                                     _______________________________________________________
For example, ____________________________________________                       ______________________________________________________________________________________________________________             
This is a problem because __________________________________                           _______________________________________________________ _______________________________________________________                                              
Exam-Style Questions:

(1) Outline how the body responds to stress. (6 marks).

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________

(2) Outline the response of the sympathomedullary pathway to stress. 
(4 marks)

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________
(3) Outline the pituitary-adrenal system’s response to stress, (4 marks)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________
(4) In a study of stress, the stress and blood pressure of participants were measured. Data from the study were plotted on the graph below.
Outline what the graph seems to show about stress and blood pressure, and explain difficulties in drawing conclusions from this data. (4 marks)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________
(5) You are a passenger in a car that has suddenly slammed on its breaks to avoid hitting a dog, Your breathing quickens, your mouth is dry and you have a feeling of ‘butterflies’ in your stomach. But after a few minutes these physical changes start to disappear. Using your knowledge of the body’s response to stress, explain why you are likely to have experienced:

(a) the changes that occurred in the first 30 seconds; (2 marks)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________

(b) the changes that occurred after a few minutes. (2 marks)

____________________________________________________________________________________________________________________________________________________________________________________________________________________________

(6) Outline and evaluate one biological explanation of the body’s response to stress. (12 marks)




Stress-Related Illness:
The Effects of Stress on the Immune System
What is the immune system?

How does the immune system operate?

The immune system protects the body in three different ways:

1) It creates a barrier that prevents antigens from entering the body.
2) If an antigen (such as a virus) does get into the body, the immune system tries to detect and eliminate it before it can reproduce.

3)  If the virus is able to reproduce and start causing problems, the immune system is responsible for eliminating it.
How might stress affect the immune system?
A major research area has focused on the effects of stress on the body’s immune system, on the assumption that stress might lead to a weakened immune system which, in turn, might leave the body vulnerable to infections and illness. However, understanding how stress might impact on the immune system is not an easy thing to do and before you can do this, it is useful to know how the immune system is divided up into different parts (see next page).
The immune system is sub-divided into natural and specific immunity: 





   



The Impact Stress May Have on The Immune System 
Stress may have a general impact on the immune system, i.e. leading to overall suppression of immune function (immunosuppression). Alternatively, it may affect natural immunity more than specific, or may even alter the balance between cellular and humoral immunity. Biological psychologists have put forward a number of theories as a result of research:

In a major meta-analysis, Segerstrom and Miller (2004) concluded that acute stressors (short-lasting) can actually lead to an upregulation (increased strength) of natural immunity.


It was concluded that chronic stressors (long-lasting), however, can lead to downregulation (or suppression) of most measures of immune functioning.
For example, chronic stressors can lead to continuous production of corticosteroids (through the ___________________________________). This can, in turn, affect the ability of the specific immunity system to produce lymphocytes. This decreases the production of both T cells (that attack intracellular pathogens) and B cells (that attack extracellular pathogens). This might reduce the body’s ability to fight disease.

Furthermore, chronic stress has also been shown to affect the body’s ability to carry out other processes such as wound healing. Research has shown chronic stress can mean wounds take much longer to heal and this might also affect the body’s ability to fight infection.

AO1: Research into the Effects of Stress on the Immune System – Cohen et al (1993)

Cohen et al (1993) investigated the role of general life stress on vulnerability to the common cold virus. 394 participants (obtained from a volunteer sample) completed questionnaires on the number of stressful life events they had experienced in the previous year. They also rated their degree of stress and their level of negative emotions such as depression. The three scores were combined into a stress index. 

The participants were then exposed to the common cold virus, 
leading to 82% becoming infected with the virus. After 7 
days the number whose infection developed into clinical 
colds was recorded. The findings were that the chances of 
developing a cold, i.e. failure to fight off the viral 
infection, were significantly correlated with stress index scores.

Cohen concluded that life stress and negative emotions reduces the effectiveness of our immune system leaving participants less able to resist viral infections.
AO2 Evaluation of Cohen et al:
Evidence to support the findings of Cohen et al comes from Evans and Edgington (1991): They found that the probability of developing a cold was significantly correlated with negative (stressful) events in the preceding days. It was concluded that stress levels can have a considerable effect on a person’s likelihood of developing illness. This is a strength as it supports the view of Cohen et al stress can have a   

            considerable effect on the functioning of the immune system.
This study used a volunteer sample:
This means_______________________________________________         

 _______________________________________________________
For example, _____________________________________________
________________________________________________________________________________________________________________       

This is problematic because__________________________________                  
________________________________________________________________________________________________________________
This study uses a correlational analysis: This means that there was no direct manipulation of the independent variable (the stress index) meaning that only a relationship between stress and its effects on the immune system can be established. It could be that other factors (a third variable) were responsible for the effects on the immune system for example a person’s diet may have affected the functioning of the immune system. This is problematic as a cause and effect relationship cannot be established between stress levels and immune system functioning. 
AO1: The effects of stress on the immune system – Kiecolt-Glaser (1995)
Kiecolt-Glaser et al (1995) sought to demonstrate the direct effects of stress on the immune system by looking at how quickly wounds heal. Kiecolt-Glaser obtained a group of 13 female participants (using a volunteer sample) who were caring for relatives suffering from senile dementia (a task which has shown to be associated with chronic stress). 

The experimental designed used was a matched-participant design, the 13 female volunteers were placed in the experimental condition and a further 13 females were matched with the carers on the basis of age and income but not marital status (this was the control group).


All participants were given a wound (a puncture biopsy), which 
is a cut of 3.5mm just below the elbow. The wounds were dressed 
and treated by a nurse in the same way for each participant.

In addition, a second measure of immune response was taken. The researchers assessed levels of cytokines (a biochemical substance involved in regulating the body’s immune response). Participants were also given a 10 item perceived stress scale to check how stressed they actually did feel

Kiecolt-Glaser found that complete wound healing took significantly longer in the carers than in the control group (an average of 9 days – 24% longer in the carers). It was also found that cytokine levels were lower in the carers than the control group and on the perceived stress scale, the carers did actually indicate they were feeling more stressed.
The findings support the view that chronic stress depresses the functioning of the immune system.
AO2: Evaluation of Kiecolt-Glaser:
The method used in this study is a field experiment. This means that the experiment is conducted in a natural real-life setting. For example, the researcher will be measuring how everyday stress can affect the functioning of the immune system (rather than stress simulated in a lab). This is positive as the participants were more likely to behave naturally and so the findings can be generalised to other real-life settings.
Evidence to support Kiecolt-Glaser comes from a completely separate piece of research conducted by Kiecolt-Glaser et al (1984): It was found that the natural killer cells (the measure of immune functioning used) in medical students about to take their final exams (a stressful period) was significantly lower during the exam period (high stress) than it had been in the month before the exams (low stress). It was concluded that examination stress (a brief naturalistic stressor) reduces immune function making people potentially more vulnerable to illness and infections. This is positive as it supports the view that increased stress does impair the immune system.

This study used a volunteer sample:
This means _____________________________________________          _______________________________________________________
For example_____________________________________________

   _______________________________________________________

   _______________________________________________________        

   This is problematic because_________________________________                  

   _______________________________________________________

   _______________________________________________________
This study can be criticised for using an all female sample. This means that the sample may be biased as it only used one type of participant. For example, stress might affect the female immune system in a different way to that in which it affects the male immune system. This is problematic as it means that the study has low population validity and therefore the findings cannot be generalised to males. 
Exam-Style Questions:
(1) Outline what is meant by the term ‘immune system’. (3 marks)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________

(2) Outline the impact that stress can have on the immune system. (6 marks).

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________

(3) A doctor has been given a new drug to test which is intended to help boost the immune system and help prevent people from getting colds. How have psychologists investigated the relationship between stress and the immune system? (4 marks)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(4) Outline and evaluate research into the effects of stress on the immune system. (12 marks)
Plan your answer in the space provided below:
Extension Material
BACKGROUND: The Autonomic Nervous System
When looking at the stress response in the body, it is the Autonomic Nervous System (ANS) that we focus on the most. 

Before we can look at the body’s response to stress, we must understand the basic physiology of arousal, which involves the autonomic nervous system.   Here comes the science…..

The human nervous system is divided into two main sub-systems:

The Central nervous system            and        The Peripheral nervous system   

          (CNS)                                                (PNS) 

The PNS is divided into:

The Somatic nervous system        and            The Autonomic nervous system (ANS)

The ANS is further divided into TWO branches -

The Sympathetic branch             and         The Parasympathetic branch

The Autonomic Nervous System
When looking at the stress response in the body, it is the Autonomic Nervous System (ANS) that we focus on the most. It is called ‘autonomic’ because it governs itself (automatic). This system is necessary because some bodily functions (such as your heart beat) might not work very reliably if you had to think about them. The ANS has two general functions; (1) to activate internal organs and (2) to save energy. This two functions are represented by what are called branches of the ANS.
A diagram to represent the human nervous system.


                                                                             Nervous System













Activity of Sympathetic branch                 
Activity of Parasympathetic branch

* Increase heart rate




* Decrease heart rate

* Reduces stomach activity



* Increases stomach activity

* Inhibits saliva production



* Increases saliva production

* Pupils become dilated (expanded)


* Pupils contract (smaller)

* Glucose (sugar) released




* Glucose is stored

* Expends (uses) energy




* Conserves (saves) energy

The Endocrine System

The Hypothalamus:                                                                                  

The endocrine system is regulated by the hypothalamus, this a small structure consisting of a mass of neural cell bodies located deep within the brain.  The hypothalamus helps to regulate the sympathetic branch of the ANS and also produces hormones (e.g., corticotrophin-releasing factor or CRF), which stimulate the anterior pituitary to secrete its hormones. 

The Pituitary Gland:

This is also located deep within the brain, slightly below the hypothalamus. It contains the Anterior pituitary which releases the adrenocorticotrophic hormone (ACTH). 
The Adrenal Glands:
Humans have two adrenal glands, located just above the kidneys, they consist of an outer layer, the adrenal cortex and an inner core the adrenal medulla. When the adrenal glands are stimulated by ACTH, they secrete various steroids, such as corticosteroids and glucocorticoids.
Cortisol is a Corticosteroid that is important for coping with long term stress because it maintains a steady supply of fuel as opposed to the burst of energy needed for “flight or fight” responses.   It is sometimes called the stress hormone because excess amounts can be found in the urine or individuals experiencing stress. It is used as a measure of stress. 




Discussion Activity:





What do you understand about the term Stress?





       Discuss the following points in small groups.


   


Describe an occasion when you have felt under stress:











   





 








What type of emotions do we feel when we are stressed? 











 








What bodily changes are you aware of when you are feeling stressed?























How would you define stress? 











Stress: Refers to the subjective experience of a lack of fit between a person and their environment.  This means that the perceived demands of a situation are greater than a person’s perceived ability to cope.











Specification:





• The body’s response to stress, including the pituitary-adrenal system and the


   sympathomedullary pathway in outline.





• Stress-related illness and the immune system.





What key skills will I cover in this booklet?


C2.1a	C2.2		C3.1a








 





HYPOTHALAMUS









































ACTIVITY:  Unfortunately there is no avoiding the fact that you need to know HPA and SAM! This is scary for those of us who are not biologists so let’s think of ways to help us remember the processes. Let’s try a mnemonic technique:





                     HPAA	                                                                  SAM





	A	                                                           C





	H	                                                           H  	                                                          





	P 	                                                           A





	A     	                                                           A	





	C        	                                                           F





	L	                                                           P		
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………………………………………………………………………………………………





………………………………………………………………………………………





Stressor: A stressor refers to any event that causes a stress reaction in the body.  Stressors include environmental stressors (such as the workplace). Stressors also include life events (such as illness or divorce).











The immune system: The body’s main way of defending itself against millions 


of antigens (i.e. bacteria, viruses, toxins and parasites) that would otherwise invade it. None of these things are able to affect the body when the immune system is working effectively. The moment the immune system stops 


functioning properly then the body becomes at risk of infection and illness.











Immune System





Natural Immunity: A more primitive system and is made up of cells in the blood stream (white blood cells). These non-specifically attack and absorb invading pathogens such as viruses and bacteria.  These natural immunity cells include macrophages, phagocytes and natural killer cells.








Specific immunity: Based on cells known as lymphocytes. Specific immunity is a more sophisticated system than non-specific natural immunity, as the cells 


that make it up have the ability


to recognise invading pathogens


and produce specific antibodies


to destroy them. 





Specific immunity develops over days as the components recognise the invading pathogens and mobilise cellular and humoral immune systems.








Cellular Immunity: Involves a number of different types of cells called T lymphocytes, as they grow in the Thymus gland. These include killer T cells, memory T cells and helper T cells. In combination these T cells attack intracellular (within cells) pathogens such as viruses.














Humoral Immunity: Involves another subset of lymphocytes called B cells, as they grow and mature in the Bone marrow. The end-product of humoral immunity is the secretion of antibodies from these B lymphocytes that attack and destroy extracellular (outside cells) pathogens such as bacteria and parasites. 








In the exhaustion stage, what Selye calls diseases of adaptation occur (others refer to these as stress-related illnesses) 








Stage 1 - ___________________

















Stage 2 - ______________________














Stage 3 - ___________________________            
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