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Brain States 

•  Brain processes 
•  Lag brain events  

•  Combinations of brain processes 
•  Major issue  

•  Relationship between brain states and 
conscious experience 

Psychophysiology 

 Variations in consciousness are related to brain 
changes 

 Electrical change 
 Electroencephalograph (EEG) 
 EEG patterns associated with different states of 

consciousness 

 Relationship between brain states & 
consciousness 
 First observed with sleep research 

Brain states prior to sleep 

 Awake 
 Low voltage, high frequency beta waves 

dominate 
 Relaxation 

 Alpha waves predominate 
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Stage 1 Sleep 
 Brain waves 

 Slow, more irregular  
 Theta waves prominent 

 Duration 
 2 minutes 

 Characteristics 
 Fantastic images,  
 Sensations of falling , floating 

Stage 2 Sleep 
 Duration  

 20 minutes 
 Characteristics 

 Periodic sleep spindles 
 Mixed EEG activity 

 Can be awakened without too much difficulty 

Slow Wave Sleep 
 Stage 3 sleep 

 Transitional stage   
 Start emitting large, 

slow delta waves 
 Stage 4 sleep 

 Delta waves increase 
 Duration 

 30 minutes  
 Characteristics 

 Difficult to awaken 
sleeper 
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REM Sleep 

 High frequency brain waves  
 Physical Characteristics 

 Rise in heart rate 
 Rapid, irregular breathing  
 Muscle relaxation 
 Rapid eye movements 

 Paradoxical sleep 

REM Sleep Characteristics 

 Paradoxical sleep 
 Sleeper cannot be easily awakened 
 REM sleep signals onset of dreaming 
 Duration 

 10 minutes 



2/2/11 

4 

Need for Sleep 

•  Extending sleep to about 10 hours 
–  Improve performance 
–  Improve psychological status 
–  Improve mood 

•  Remove time cues 
– People tend to sleep for 9 – 10 hours 

Sleep Study 

•  Thomas Wehr & colleagues and NIMH 
– Controlled biological clocks 

•  8 hours of darkness versus 14 hours of darkness  

•  14 hours of darkness 
– Sleep 9-10 hours 
– Happier and more energetic compared to 8 

hour schedule 
•  Majority of Americans running a sleep debt 

Sleep Disorders 

•  Insomnia 
– Occasional occurrences common 

•  One of three forms 
– Difficult falling asleep 
– Difficulty staying asleep 
– Persistent early morning 

wakening 
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Sleep Apnea and Narcolepsy 

•  Narcolepsy 
– Bouts of overwhelming sleepiness 
– May have genetic origins 

•  Sleep Apnea 
– More common in overweight individuals 
– Brief cessation of breathing 
– Slow wave sleep deprivation 

Other Common Sleep Disorders 

•  Night Terrors 
– Experienced mainly by children 
– Occur during stage 4 sleep 

•  Sleep Walking 
– Occurs during stage 4 sleep 
– Most children outgrow as they get older 

Other Common Sleep Disorders 
•  Nightmares 

–  Occur mainly during 
early morning REM 
sleep 

–  More frequent in 
children 

•  Adults 
–  Stress 
–  Lack of sleep 
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Melatonin Review 

•  Naturally produced by pineal gland 
•  Darkness 

–  Increased production 
– Slows biological activity 

•  Light 
– Decreased production 
–  Increased biological activity 

Melatonin Supplements 

•  Externally administered 
– Significantly increases sleep tendencies 

•  Small doses 
– Hasten sleep onset 
– No short-term negative side effects 

Melatonin Supplements 

•  .3 mg dose 
– Soon feel drowsy 
– Can fall asleep in 30 minutes 

•  Concentration of melatonin in blood 
– Rises to level found in young adults 
– Persists for 6-8 hours 

•  Older adults 
– Require lower doses 

•  Livers metabolize melatonin more slowly 
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Melatonin Supplements 

•  Melatonin-induced sleep remarkably 
normal 
– Stages of REM and non-REM occur at usual 

hours 
– Stages of REM and non-REM last usual 

duration 
•  No morning drowsiness 
•  No report of side-effects 

Melatonin Supplements 

•  Promotes sleep at any time of day 
•  Repeated doses 

– Can alter circadian rhythms 
• Body temperature 
• Melatonin secretion 

Melatonin Supplements 

•  Applications 
– Those needing sleep during the day 
– Those taking drugs inhibiting normal 

melatonin synthesis 
• Aspirin, ibuprofen 

– Those with insomnia inducing diseases 



2/2/11 

8 

Care in Taking Supplements 

•  Reliable information concerning long-term 
effects is lacking 

•  Abnormally high levels of melatonin 
– Found in those with deficient levels of 

gonadotropic and sex hormones 
•  Prolonged use of melatonin discouraged 

during puberty 

Care in Taking Supplements 

•  “Health” stores 
–  Sell preparations containing 3 mg of melatonin 

•  10 X dose needed to induce sleep 

•  Too much melatonin 
–  Nightmares 
–  Nighttime headaches 
–  Disorientation 

•  Constricts blood vessels 
–  Dangerous for those with cardiovascular disease 

Melatonin Regulation 

•  FDA denied researchers requests to begin 
human trials 
–  Insisted on more animal trials 

•  Food regulating arm of FDA 
–  Approved sale as a food additive 

•  Became available without any testing 

•  Manufacture of melatonin found in health stores 
–  Not policed to guarantee purity 
–  Should probably be avoided 
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Hypnosis: History 

•  Franz Anton Mezmer 
– Physician 

•  Cures 
– Used animal magnetism 

•  “Laying on of hands” 

Franz Mesmer 

•  French government 
– Asked Mesmer to disclose procedure 

•  Offered large amounts of money 
– Mesmer refused 

•  Mesmer declared a charlatan 

James Braid (1843) 

•  Scottish physician 
•  Popularized the term “hypnotism” 

–  Derived from the Greek word for “sleep” 
•  Promoted use of hypnosis as anesthetic 
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Double Life of Hypnotism 

Respectable 
•  Subject of scientific 

studies 
•  Clinical tool 

Disreputable 
•  Parlor tricks 

–  Used by entertainers 
and quacks 

What is Hypnotism? 

•  Systematic procedure 
•  Produces a heightened state of 

susceptibility 
•  Leads to 

– Passive relaxation 
– Narrowed attention 
– Enhanced fantasy 

Hypnotic Induction 

•  Used to hypnotize others 
•  Suggestions given 
•  Vividly describe expected body sensations 
•  Most gradually succumb and become 

hypnotized 
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Hypnotic States 

•  Characterized by 
– Narrow & focused attention 
–  Imagination and hallucinations 
– Reduced reaction to pain 
– Heightened suggestibility 

Can Anyone Experience Hypnosis? 

•  Everyone somewhat suggestible 
•  Degree varies 

– 10% do not respond well 
– 10% exceptionally good hypnotic subjects 

Responsiveness to Hypnosis 

•  Stable, measurable trait 
•  Stanford Hypnotic Susceptibility Scale 

– Those who respond well to suggestions 
• Do so similarly under hypnosis 

– Only more so 



2/2/11 

12 

Hypnotizable Personality 

•  Frequently absorbed in imaginative 
activities 

•  Easily absorbed in novels or movies 
•  Hypnotic ability 

– More positive connotations 

Self Hypnosis 

•  Hypnosis 
– Turn attention inward 
– Relax 
–  Imagine 

•  Person hypnotizes self 
–  Is not hypnotized by another 

Myths of Hypnosis 

•  People can be hypnotized against their 
will. 

•  People can be made to do anything under 
hypnosis 

•  Hypnosis improves memory recall  
•  Hypnotized persons have special strength 
•  Hypnotized people are just faking it 
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Can Hypnosis Force People to 
Act Against Their Will? 

•  Will perform apparently dangerous acts 
•  Hypnosis study 

– Suggestion 
•  Asked to dip hand in “acid” 
•  Asked to throw acid in face of researcher 

–  Interview 
•  No memory for acts 
•  Denied everything 

Expectations 

•  Study examining effects of expectations 
– Suggestion 

•  Asked to dip hand in “acid” 
•  Asked to throw acid in face of researcher 

– Control group 
•  Told to pretend they were hypnotized 
•  Given same suggestions 
•  Performed identically to hypnotized group 

Well-Established Fact 

•  An authoritative person in a legitimate context 
can induce people – hypnotized or not – to 
perform some unlikely acts 
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Can Hypnosis Enhance Recall 
of Forgotten Events? 

•  Tape-recorder theory of memory 
– Everything experienced stored in memory 

•  Age regression 
– Relive experiences from childhood 
– Act how they believe children would act 

•  Generally outperform real children 

Eyewitness Testimony 

•  Use of hypnosis 
– Banned from courtroom testimony 
– Causes memory errors 

•  Contaminates real memories 
•  Creates false memories 
•  Increases confidence in false memories 
•  Hypnotist’s hints can become pseudomemories 

Can Hypnosis Alleviate Pain? 

•  YES!  It can relieve pain. 
•  Ice bath 

– Unhypnotized subjects 
•  Feel intense pain within 25 seconds 

– Hypnotized subjects 
•  Report feeling no pain 
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Dissociation 

•  Hypnosis induces dissociation 
– Splitting mental processes 

•  Two simultaneous streams of awareness 

•  Dissociate pain from emotional suffering 
– Experiences pain at some level 

•  Same true for other hypnotic phenomena 

Theories: Divided Consciousness 

•  One part of consciousness 
–  In communication with hypnotist & external 

world 
•  One part of consciousness 

–  “Hidden observer” 
•  Normal human behavior 

Theories: Social Phenomenon 

•  Hypnotized do and say what is expected 
of them 
•  Playing a role 

•  Like and trust hypnotist 
•  Feel more motivated to display hypnotic 

behavior 
•  Hypnotism an extension of everyday social 

behavior 
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Psychoactive Drugs 
•  “Natural” versus “unnatural” states of 

consciousness  
•  Drugs used since the dawn of history 

– Alter perception 
– Enhance mood 
– Medicinal purposes 

•  All cultures 

Classes of Drugs 

•  Depressants 
– Alcohol 
– Barbiturates and Tranquilizers 

(benzodiazepines) 
–  Inhalants 

•  Opiates 
– Heroin 
– Morphine, Vicodin, Demerol 

•  Stimulants 
– Caffeine 
– Nicotine 
– Amphetamines and Cocaine 

•  Psychedelics/Hallucinogens 
– Mescaline, peyote, psilocybin, 

LSD 
– Marijuana 

Classes of Drugs 
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Depressants 

•  Inhibit central nervous system 
– Decrease anxiety, pain 

•  Basic effect 
– Sedation 

•  Physically addictive 
– Withdrawal with discontinued use 

Depressants: Alcohol 

•  Beverages containing ethyl alcohol 
– Most widely used depressant in Western 

world 
•  Physical effects 

– Slows sympathetic nervous system 
– High doses 

•  Slowed reaction time 
•  Slurred speech 

– Always a depressant 

Depressants: Barbiturates 

•  Tranquilizers 
– Mimic effects of alcohol 

•  Depress central nervous system activity 
•  Prescription 
•  Large doses 
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Opiates 

•  Made from opium obtained from 
poppy plants 

•  Depress neural functioning 
•  Physically addictive 

– Stop production of natural endorphins 

Stimulants 

•  Increased activity 
– Central nervous system 
– Behavioral 

•  Physical effects 
–  Increased heart and breathing rate 
– Dilated pupils 
– Diminished appetite 
– Rise in energy and self-confidence 

Stimulants: Amphetamines 

•  Use 
•  Long acting 

– Self-administered less 
frequently 

•  Abuse 
– Amphetamine 

psychosis 
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Stimulants: Cocaine 

•  Effects similar to amphetamines 
•  Methods of use 

–  Ingested – inhaled – smoked – injected 
•  Depletes neurotransmitters 
•  Symptoms of abuse 

Stimulants: Caffeine 

•  Common in U.S. 
– Average consumption 200 mg a day 
–  In many products 

•  Can cause dependence, tolerance, 
withdrawal 

•  Small doses 
•  Large doses 

Hallucinogens 

•  Psychedelics (mind-manifesting) 
•  Natural 

– Marijuana, peyote, mushrooms, belladonna, 
henbane 

•  Man made 
– LSD, PCP, XTC 

•  Dramatically alter consciousness and 
perception 
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Marijuana 
•  Active ingredient 

– THC (delta-9-tetrahydracannabinol) 
•  Produces a mix of effects 

– Relaxation, disinhibition 
– Mild hallucinogen 
– Motor and perceptual effects 
– Attention 
– Memory 

Ecstasy 

•  “Psychedelic amphetamine” 
•  Gained popularity over past 20 years 

– Strong feelings of comfort, empathy, and 
connection to others 

•  Closely tied to rave and dance club 
scene 

•  Used by therapists 

What is it? 

•  Synthetic, psychoactive drug 
–  Stimulant and hallucinogenic properties 

•  Street names 
–  Ecstasy, Adam, XTC, hug, beans, love drug 

•  Chemical structure similar to methamphetamine 
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History 
•  1912 

–  First synthesized and patented 
–  Merck pharmaceuticals 

•  1914 
–  Patented as appetite suppressant 
–  Recalled due to side effects 

•  Mid-1970’s 
–  Articles in scholarly journals 

•  Late 70’s and early 80’s 
–  Used as psychotherapeutic tool 
–  Available as street drug 

Legality 

•  1985 
–  Made illegal in US 
–  Schedule I drug 

•  High abuse potential, no medical use, unsafe and illegal 

•  1/27/1988 
–  Removed from Schedule I status 

•  Psychiatrists argued it was safe when used under physician 
supervision 

•  2/22/88 
–  Changed again to Schedule I 

The Effect 

•  30-60 minutes to take effect 
•  Relatively short acting 

– Primary effects last about 4 hours 
•  Rarely interferes with cognitive functioning 

or perception 
•  Produces warm, emotionally grounded 

feelings 
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Action 
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The After Effect 

Psychological Safety Profile 

•  Superior to other psychedelics 
– Good candidate for therapeutic drug 

•  Those under influence of MDMA 
– Can “negotiate with psychological material 
– Retain ability to approach or avoid certain 

thoughts/emotions 

LSD 

•  Lasts 8 – 10 hours 
•  Interrupts rational cognitive processes 
•  Impacts perception 
•  Requires surrender to inner emotional 

processes 
•  Can result in feelings of loss of control, 

fear, panic 
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Therapeutic Potential 

•  Remarkably effective 
–  “Gentle yet profound” 

•  Only subtly different from normal 
consciousness 

•  Thoughts and emotions easily 
remembered 

Physiological Safety Profile 

•  Inferior to all the classic psychedelics 
•  Some propose there is no safe way to use 

the drug 
•  Chronic use may cause long-term 

problems 
– Emotion, memory, sleep and pain 

Deaths 
•  Death from hyperthermia  

– When used recreationally in dance clubs 
•  Inadequate water or other fluid replacement 

•  68 MDMA-related deaths in 1994-1999 
– Most deaths associated with MDMA used in 

combination with other drugs 
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Hospital Visits 

•  Reported MDMA-related hospital room visits 
–  247 in 1994 
–  422 in 1995 
–  319 in 1996 
–  637 in 1997 
–  1142 in 1998 
–  2850 in 1999 
–  4511 in 2000 
–  5542 in 2001 

•  PET (positron 
emission 
tomography) 
emphasizing 
serotonin function 

•  Left side = normal 
brain 

•  Right side = habitual 
MDMA user after 
being drug free for 3 
weeks 

Long-Term Effects 

•  Changes of serotonin levels 
– Seem largely asymptomatic 

•  Massive consumption shows few 
functional consequences 
– Both animals and humans 

•  Statistically significant reductions in 
memory functions 
– Heavy ploy-drug users 
– Huge amounts of MDMA consumed 
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Exacerbating Neurotoxicity 

•  Neurotoxicity exacerbated by high body 
temperatures 
– Can be eliminated by a slight cooling of body 

temperature 
•  Causes problems generalizing risks from 

sample 
–  Increased risk profile results from recreational 

use 

Therapeutic Use 

•  MDMA not used on a daily basis 
– Adjunct to psychotherapy 
– Administered few times 

•  Several weeks between therapy sessions 

•  Franz Vollenweider 
– Found no evidence for serotonin reductions 

•  PET scan before and 4 weeks after therapeutic 
dose  

Research 

•  Drug epidemic makes MDMA likely to 
become first prescribed psychedelic drug 

•  Need to understand risks, mechanisms, 
consequences 

•  Many scientific papers published 
examining MDMA 
– Over 1240 in peer-reviewed journals 
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Classes of Drugs 
•  Dissociative Anaesthetics 

–  Phencyclidine (PCP) 
–  Ketamine 

•  Main effects 
–  Dissociation from environment w/o complete 

loss of consciousness,  
–  Analgesia 
–  Euphoria 

Dissociative Anaesthetics 

•  Side effects 
–  Increased blood pressure 
–  Delirium, hallucinations, irrational behaviour, 

bodily injury 
•  Overdose 

–  Hyperthermia, convulsions, respiratory 
depression 

•  Mechanism of action- block excitatory 
neurotransmitter activity 


