Part II PHYSIOLOGICAL MECHANISMS OF MOTIVATION 
Chapter 3: Physiological Mechanism of Arousal

Guiding Questions
i. Can motivation be explained as a result of the arousal of an organism?
ii. Which brain mechanisms are involved in arousal
iii. What are the properties, mechanism, and function of sleep?
iv. What is stress and how does it influence the body?
v. Are changes in the events of an individuals life related to stress and illness?
vi. How can we deal with stress?


Introduction to Arousal

*Continuum of arousal
	-Too low level of arousal = sleep
	-Moderate level of arousal = aware and alert
	- Hugh level of arousal = anxiety and stress

*Motivation = emotion = arousal
	-Motivation and emotion result from changes in arousal


Arousal Theory

*Best understand behaviour by understanding how organism becomes activated
*Can understand motivation by viewing it on a continuum of behavioural activation 
(low – high; sleep – stress)
*Behaviour changes as we become more aroused
*Inverted U function (Yerkes-Dodson Law):
-Increasing arousal improved performance only up to a point after which continued increases in arousal interferes with responding
*Relationship between arousal/behaviour is complex and task-specific
	-What is optimal for one task may not be for some other task


The Reticular Activating System

*Group of neurons (nerve cells) in the brain stem’s central core that run form level of the medulla to the thalamus

*RAS is part of the brain circuitry that serves to arouse the organism from sleep to wakefulness and determine where on the arousal continuum we fall




Hebb’s Theory

*Sensory information serves two goals:
	-Provide information (cue function of stimulus)
	-Arouse individual (arousal function)

*Sensory stimuli is sent to both the RAS and the cortex via the thalamus
-Stimulus effect at the RAS level is to activate the cortex so that stimulus information coming from the thalamus can be processed by the cortex
	-Motivation becomes activation of the cortex by RAS


Psychophysiological Measures

*Arousal theory assumes we can measure arousal by monitoring activity of the brain or changes in the autonomic nervous system (ANS)

*Lack of correlations between indexes of arousal have created problems and suggest more than one type of arousal exists (behavioural, autonomic, cortical)

*Propose that arousal is multidimensional 
	-Different situations produce difference patterns of somatic responses

*Feedback from various systems of the body influence the arousal system
	-Suggests that bodily systems play a role in the length of arousal episodes

Criticisms of Arousal Theory

*Lack of strong relationship between measures of behavioural, autonomic, and cortical arousal

*Not clear that cortical arousal is equal to motivated behavior and how this arousal directs behaviour

*Understanding of arousal has forced on just physiological mechanisms – need to include knowledge of environmental factors and history of organism


General Properties of Sleep

*Humans spend 1/3 of lives sleeping but large variation reported

*Body goes through cyclic changes that are 24 hours in length 0 circadian rhythms

*Length of time sleeping decreases with age

*sleep seems to come gradually through stages
Function of Sleep

*Helps prevent us from engaging in behaviours at a time where we are least efficient 

*Adaptive – keeps us from responding at unnecessary or dangerous times

*Helps us recover from injury or illness (restorative function)
*Organization and programming in the brain of new material learned during waking

*Consolidation of memories – transfer of memory from short to long-term memory

*Storage of complex associative information – enhance recall of complex material


Stages of Sleep

*Controlled by two distinct processes:
-Homeostatic process that increases our likelihood of engaging in sleep the longer we are awake
	-Circadian process that determines when we wake up

*Movement from waking to sleep is gradual and stages of sleep are defined by changes in EEG patterns

*Sleep time is not equal amongst stages

*Five stages of sleep:
	i. Fast irregular alpha waves of low amplitude (10-15 minutes) – 5% of sleep
	ii. Brief periods of sleep spindles and K-complexes – 50% of sleep
	iii. Delta waves are present (occur 20-50% of sleep stage) – 6% of sleep
iv. Slow high-amplitude waves that become dominant (occur 30-45 minutes after falling asleep) – 14% of sleep
v. Mix of theta, beta, and alpha waves and rapid eye movement (REM) occurs (dreaming!) – 25% of sleep

REM and NREM Sleep

*Stages 1-4 are non-REM sleep (NREM)
	-slow-wave sleep
	-Restorative function – give body chance to rebuild resources
	-snoring occurs and if person wakened would not report dreaming

*Stage 5 is REM sleep
	-REM occurs every 90 minutes
	-Paradoxial sleep – person is asleep but paralyzed 

Dreams

*Spend 100 minutes a night dreaming

*Salience of dream influences how it will be remembered

*Most dreams are not recalled unless one awakens soon after the dream has occurred 

*Dreams can last up to one hour

*65% of emotional dreams are negative


Neurocognitive Theory of Dreams

*Development cognitive achievement that depends upon maturation and maintenance of a specific network of forebrain structures
	-Continuity principle – personal concerns during the day appear in dream
-Repetition principle – same characters, settings, social interactions show up in dreams across decades


Threat Simulation Theory

*Dreaming functions to simulate threatening events

*Allows us to rehearse behaviours associated with perceiving threats and avoiding them

*Aggression is most common behaviour reported in social interactions within dreams


Sleep and Dream Deprivation

*Sleep Deprivation
	-Short tasks under sufficient motivation show minor effects
	-Long boring tasks requiring high motivation show deficits in sustaining attention

*Dream Deprivation 
	-Recording EEG patterns and wake sleeper when REM occurs
	-REM-rebound
		>when dream deprived subjects are allowed to sleep they dreamed much more




Brainstem Mechanisms & Arousal

*When the reticular system is activated by sensory information it arouses the cerebral cortex along two pathways:
	-From the reticular formation to the thalamus to the cerebral cortex
-From the reticular formation to the lateral hypothalamus, the basal ganglia, and the basal forebrain
		>Connections in basal forebrain activate the cerebral cortex and the hippocampus

*Neurotransmitters play a role in arousal 


Neurotransmitters & Arousal

*Acetylcholine
	-Activates the cerebral cortex
	-Increases general arousal of the cortex

*Norepinephrine
	-Activates the cerebral cortex, hippocampus, thalamus, cerebellum, pons, and medulla
	-Important vigilance neurotransmitter

*Serotonin 
	-Activates the cerebral cortex, hippocampus, thalamus, hypothalamus, and basal ganglia 
	-Facilitate automatic behaviours (chewing, pacing, grooming)

*Histamine
	-Activates the cerebral cortex, thalamus, hypothalamus, basal ganglia, and basal forebrain
	-Related to attention to environmental stimuli
	-Can directly/indirectly increase arousal

*Orexin
	-Produced by neurons in the lateral hypothalamus
	-Respond primarily when individual is alert and engaged with the environment 


Brainstem Regions & NREM Sleep

*Ventrolateral preoptic area (VLPO) is crucial for delta wave sleep

*Neurotransmitter GABA
	-Produced by neurons in the VLPO
	-Inhibitory in action
>VLPO promotes sleep through GABA connections in sites that have arousal properties

*Cell groups in the upper portion of the pons are responsible for REM sleep
*Cell groups in these regions secrete different neurotransmitters (inhibitory and excitatory) to promote REM sleep

*Cell groups work like an electrical flip-flop switch to control transitions from NREM to REM sleep


Chemicals for Sleep

*Body produces chemicals that promote sleep as a result of being awake

*Adenosine
	-Produced by brain metabolism during waking
	-Has an inhibitory effect on neurons in the pons that produce arousal


Another Motivational State – Stress

*To understand motivation we have to know how stress influences our bodies and our behaviour

*Occurs when the body is forced to cope with or adapt to a changed situation (good or bad)

*Optimal level of bodily functioning exists and stressors (stimuli or situations causing stress) cause movements away from that level

*The stress response is seen as an adaptive behaviour that tries to return the body back to normal state

*The stress response is influenced by:
	-Controllability
	-Ambiguity
	-Novelty
	-Duration
	-Demands placed on the person


Systemic and Psychological Stress

*Systemic Stress
	-Reactions to invasions to the body by a generalized response that helps combat the challenge (bacteria, viruses, heat, cold)

*Psychological Stress
	-Presence of emotion and disruption of on-going behaviour (good or bad)

Endocrine System & Stress

*Set of glands that secrete substances (hormones) directly in to the bloodstream

*Pituitary gland (master gland)
	-Controlled by the hypothalamus

*Adrenal gland (two parts)
	-Adrenal cortex: secrets cortisol, aldosterone
	-Adrenal medulla: secrets epinephrine and norepinephrine


Stress Process

*When a stressor is detected; systems within the hypothalamus are activated
	-Posterior portion:
>Activates sympathetic nervous system activity which stimulates adrenal medulla (EP and NEP)
	-Anterior portion:
>Secretes corticotrophin releasing hormones which cause the pituitary gland to secrete adrenocorticotrophic hormone (ACTH) and adrenal glands to cause adrenal cortex to secrete cortisol and aldosterone

*Release of EP, NEP, and cortisol has the effect of mobilizing the body for action

*Feedback mechanism exists so that as cortisol increases the brain shuts off its production

*When the stressor is overcome the pituitary-adrenal system is reduced and returns to relaxed state


General Adaption Syndrome

*Set of responses that is triggered by a stressor

*Designed to eliminate or contain the stressing element so that the body can maintain life

*Activated by physical and psychological stress

*Three states: alarm, resistance, and exhaustion 

*Alarm
	-EP is secreted by adrenal medulla
	-Efficiency of muscles increases along with breathing and heart rate

*Resistance
	-Mobilizes only the part of the body under attack
	-Only occurs when ability to adapt to the stressor is greater than normal
*Exhaustion
	-Reaction to the stressor becomes generalized
	-Corticoid levels rise similarly to how they did in the alarm phase
-If the stressor is not eliminated or removed the bodily defenses are exhausted and death occurs
>Or other issues like ulcers, high blood pressure, kidney disease, and cardiovascular diseases


Psychosocial Factors

*Stress can slow wound healing, alter the body’s response to vaccines, increase changes of infection, and trigger latent viruses

*Acute short-lived stressors produce immune responses that are maladaptive

*Chronic long-lived stressors are maladaptive


Buffering Effects of Stress

*Hardiness, exercise, social support, sex-role orientation, self-complexity, humor, and optimism have been show to combat stress

*Hardiness – commitment, control and challenge
	-Believe they can control what happens to them and that change is natural


Other Buffers of Stress

*Social support theory
-social relationships buffer the stress through the encouragement of an individual or individuals experiencing the stress

*Greatest buffering comes from combo of optimist explanatory style and humorous expressive system

*Meditation can help reduce stress by counteracting the activity of the sympathetic nervous system





Health Psychology

*Examines the relationship between behaviour and health/illness

*Behaviours can influence health in terms of biological changes, behavioural risk and illness behaviours

*Psychoneuroimmunology – relationship between behaviour, the nervous system, and the immune system (bidirectional communication between brain/immune system)

*Biological changes
	-Changes may occur as a result of emotion or other behaviour
	-Lead to cardiovascular or health-related changes

*Behavioural risk
[bookmark: _GoBack]-Behaviours influence our health by enhancing or impairing our chances of staying healthy

*Illness behaviours
-Behaviours one engages in when sick or when illness is suspected (seeking medical care etc.)

Psychoneuroimmunology

*Bidirectional communication between the brain and the immune system
	-Immune system influences both the endocrine system and behaviour

*Brain communicates with immune system through nervous system connections to lymphoid organs that secrete chemicals that alter immune system activity

Placebo Effect

*Placebo: inert substance that people report makes them feel better

*Changes in brain activity (especially with anxiety and pain) had been noted

*The effect of a placebo is not the result of the substance used but the context in which the placebo is given

*Placebo response is the perceived change by an individual as a result of the administration of a placebo that is influenced by the person’s expectations, desires (motivation) and emotion

*Social interaction (verbal suggestion) when administrating the placebo can influence the placebo response

*Previous positive or negative experience with a placebo influences how large the response is
Sexual Arousal

*Sexual motivation = sexual arousal

*Four stages in the human sexual response cycle
	-Excitement
		>Induced by physical or psychological stimuli
	-Plateau
		>Sexual arousal intensifies
	-Orgasm
		>Sexual climax
	-Resolution
		>Refractory period for men


Key Points

*Examined sleep, stress, health, and sex in terms of arousal

*Field of psychoneuroimmunology had found links between the brain, behaviour, the endocrine system, and the immune system

*Examined placebo effects (influenced by the context of the situation and an individuals expectations and desires)

*Examined theories and research suggesting that motivation and emotion can be understood in terms of arousal


*Arousal theory was strengthened by the discovery of brain mechanism that servive to activate 
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