	Consciousness and the Two Track Mind	Chapter 3


The Brain and Consciousness:
· Consciousness is defined as an awareness of ourselves and the environment. Consciousness allows us to assemble information from many sources, reflect about our past, and plan for the future.
· Over the course of time we fit between various states of consciousness, including sleeping, waking, and various altered states.
Cognitive Neuroscience:
· Today’s cognitive neuroscience the interdisciplinary study of the brain activity linked to our mental processes-is taking the first small step by relating specific brain states to conscious experiences.
· One research group theorizes that conscious experiences arise from specific neuron circuits firing in a specific manner. Another group theorizes that conscious experiences are produced through the synchronized activity of the whole brain.
The Two Track Mind (Dual Processing):
· Dual Processing is the principle that embodies cognitive neuroscience; this principle is that information is often simultaneously processed on separate conscious (in sight) and unconscious tracks (out of sight, “behind the scenes”).
· Consciousness enables us to exert voluntary control and to communicate our mental state to others. 
· However consciousness is but the tip of the information-processing iceberg. Beneath the surface, unconscious information processing occurs simultaneously on many parallel tracks.
Selective Attention:
· Selective attention is the focusing of conscious awareness on a particular stimulus.
· An example of selective attention, the cocktail party effect, is your ability to attend to only one voice among many.
· Important example of selective attention comes into play when examining the phenomenon of talking on a cell phone when driving. When talking on the phone while driving, selective attention shifts back and forth from the road to the phone. This distraction can inadvertently cause delays in reactionary times, which can lead to fatal accidents.
· Inattentional blindness refers to the inability to see visible objects when our attention is directed elsewhere. For example if you were told to watch for something, you may miss seeing something else, because you were so focused on seeing the first thing.
· Change Blindness refers to the failure of noticing changes in the environment, because of focus directed elsewhere. For example a man is giving directions to a construction worker, two men pass in between the two and exchange the construction worker for a decoy, and the man is still giving directions, despite the obvious change in person.
Sleep and Dreams:
Biological Rhythms and Sleep
· Our bodies roughly synchronize with the 24 hour cycle of day and night through a biological clock called the Circadian rhythm.
· Body temperatures rise as morning approaches, peaks during the day, dips a time in early afternoon, and then begins to drop right before we go to sleep.
·  (
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)Bright light in the morning tweaks the circadian clock by activating light-sensitive retinal proteins. The proteins control the circadian clock by triggering signals to the brain’s suprachiasmatic nucleus (SCN), a pair of grain-of-rice-sized, 20,000 cell clusters in the hypothalamus. The SCN does its job by causing the brain’s pineal gland to decrease its production of sleep-inducing hormone melatonin in the morning.
[image: ]
Sleep Stages:
· About every 90 minutes we pass through a cycle of five distinct sleep stages.
1) Stage 1: Brief stage 1 sleep people experience fantastic images, resembling hallucinations, sensory experiences that occur without a sensory stimulus. You may have a sensation of falling (at which moment your body may suddenly jerk) or of floating weightlessly.
2) Stage 2: You relax more deeply and begin about 20 minutes of stage 2 sleep, characterized by periodic appearance of sleep spindles, bursts of rapid, rhythmic brain-wave activity. Although you could be awoken without too much difficulty, you are now clearly asleep. Sleep talking can occur during stage 2 sleep.
3) Stage 3: Then for the next few minutes you enter the transitional stage 3 to the deep sleep of stage 4.
4) Stage 4: During stage 4 your brain emits large slow, delta waves. These two slow-wave stages last for about 30 minutes, during which you would be hard to awaken. It is at the end of stage 4 sleep that children may wet the bed or begin sleep walking.

REM Sleep:
· About an hour after you first fall asleep, a strange thing happens. Rather than continuing deep slumber, you ascend from your initial steep dive.
· Returning through stage 3 and stage 2 (where you spend about half your night), you enter the most intriguing sleep phase-REM sleep.
· For about 10 minutes, your brain waves become rapid and saw-toothed, more like those of the nearly awake stage 1 sleep. But unlike stage 1 sleep, during REM sleep your heart rate rises, your breathing becomes rapid and irregular, and every half-minute or so your eyes dart around in a momentary burst of activity behind closed lids.
· Your genitals become aroused during REM sleep, and you have an erection or increased vaginal lubrication and clitoral engorgement, regardless of whether the dreams content is sexual.
· Men’s common morning erection stems from the night’s last REM period, often just before waking.
· During REM sleep the brain’s motor cortex is active, but the brainstem blocks its messages, leaving muscles relaxed-so relaxed that, except for an occasional finger, toe, or facial twitch, you are essentially paralyzed. Because of this REM sleep is commonly called paradoxical sleep, with the body internally aroused and externally calm.
· REM Sleep is indicated by rapid eye movements (Rapid Eye Movement Sleep) and this eye movement signals the start of a dream. Even if you cannot recall your dream, being awoken during REM sleep enables an 80% recollection success. REM sleep dreams are often rich and story-like, and more hallucinatory.
· The sleep cycle repeats itself every 90 minutes. As the night wears on stage 4 sleep gets progressively briefer, and then disappears. The REM and stage 2 sleep periods get longer.
 (
Figure 2: Illustration depicting the various phases of sleep that can be broken down into 5 distinct phases that repeat every 90-120 minutes. In this picture stage 5 sleep is REM sleep.
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Why Do We Sleep?
· Newborns spend nearly two-thirds of their day asleep, most adults no more than one third.
· Allowed to sleep unhindered most adults are willing to sleep at least 9 hours a night, with this much sleep we awaken refreshed, sustain better moods, and perform more efficient and accurate work.
The Effects of Sleep Loss:
· Sleep strengthens memory, increases concentration, boosts mood, moderates hunger and obesity, etc.
· Sleep deprivation makes an individual tired, function below their peak, and thwarts a feeling of energizing or well being.
· Sleep deprivation can also make people fatter. Sleep deprivation increases the hunger-arousing hormone ghrelin and decreases its hunger-suppressing partner leptin. It also stimulates the body to produce Cortisol, a stress hormone which stimulates fat production.
· Sleep deprivation can suppress immune cells that fight off viral infections and cancer.
· Chronic sleep debt also alters metabolic and hormonal functioning in ways that mimic aging, and are conductive to hypertension and memory impairment.
What is Sleep’s Function (Sleep Theories):
· Sleep may have evolved for five reasons;
1) Sleep protects. When darkness precluded our distant ancestors hunting and food gathering and made travel treacherous, they were better off asleep in a cave, out of harm’s way. A species sleep pattern tends to suit its ecological niche. 
2) Sleep helps us recuperate. It helps restore and repair brain tissue. Bats and other animals with high waking metabolism burn a lot of calories, producing lots of free radicals, molecules that are toxic to neurons. Sleep gives resting neurons time to repair themselves, while allowing unused connections to weaken.
3) Sleep is for making memories, for restoring and rebuilding our fading memories of the day’s experiences. People trained to perform tasks recall them better after a night’s sleep.
4) Sleep feeds creative thinking. On occasion, dreams have inspired noteworthy literacy, artistic and scientific achievements, such as the dream that clue chemist August Kekule to the structure of benzene. 
5) Sleep may play a role in the growth process. During deep sleep, the pituitary gland releases a growth hormone. As we age, we release less of this hormone and spend less time in deep sleep.



Sleep Disorders:
· One in ten adults and one in four older children complain of insomnia, a persistent problem in falling or staying asleep.
· Sleep experts offer some natural remedies, including;
1) Exercise regularly but not in the late evening.
2) Avoid all caffeine after early afternoon, and avoid rich foods before bedtime. 
3) Relax before bedtime using a dimmer light.
4) Sleep on a regular schedule, and avoid naps.
· Narcolepsy: A sleep disorder characterized by uncontrollable sleep attacks. The sufferer may lapse directly into REM sleep, often at inopportune times. Narcolepsy has a genetic component to it.
· Sleep Apnea: Is a sleep disorder characterized by temporary cessations of breathing during sleep and repeated momentary awakenings.
· Night terrors: Target mostly children, who may sit up or walk around, talk incoherently, experience a doubling of heart rate and breathing rates, and appear terrified. Night terrors are not nightmares (do not occur during REM sleep, but occur during the first few hours of stage 4). Children are also more prone to sleep walking and sleep talking.
Dreams:
· REM dreams (hallucinations of the sleeping mind) are vivid, emotional, and bizarre.
· Most dreams have some negative element to them, people commonly dream of failing, being attacked, experiencing misfortune.
· Dreams with sexual imagery occur less often than is commonly believed, 1/10 dreams in young men and 1/30 dreams in young women had sexual overtones to them.
· The storyline of our dreams is referred to as the manifest content, and incorporates traces of the day’s nonsexual experiences and preoccupations.
· Sensory stimuli in our sleeping environment may also interlude. A particular odor or the telephone’s ringing may be instantly and ingeniously woven into the dream story.
Why do we Dream?
· Dream Theorists have proposed several explanations for why we dream, the following are some theories;
1) To satisfy our own wishes. Dreams provide a psychic safety valve that discharges otherwise unacceptable feelings. According to Freud, a dream’s manifest content (remembered story line of a dream) is a censored, symbolic version of its latent content *underlying meaning of a dream), which consists of unconscious drives and wishes that would be threatening if expressed directly.
2) To file away memories. Certain researchers see dreams as information processing believe that dreams may help sift, sort, and fix the days experiences in our memory. REM sleep is the important phase contributing to memory processing.
3) To develop and preserve neural pathways. Some researchers speculate that dreams may also serve a physiological function. Perhaps the brain activity associated with REM sleep provides the sleeping brain with periodic stimulation.
4) To make sense of neural static. Other theories propose that dreams erupt from neural activity spreading upwards from the brainstem. According to one version-the activation synthesis theory-this neural activity is random, and dreams are the brain’s attempt to make sense of it.
5) To reflect cognitive development. Some dream researchers dispute both the Freudian and activation-synthesis theories, preferring instead to see dreams as part of brain maturation and cognitive development. For example, prior to age 9, children’s dreams seem more like a slide show and less like an active story in which the dreamer is an actor.
	Theory
	Explanation
	Critical Considerations

	Freud’s Wish Fulfillment
	Dreams provide a “psychic safety valve”-expressing otherwise unacceptable feelings; contain manifest (remembered) content and a deeper layer of latent content (a hidden meaning).
	Lacks any scientific support, dreams may be interpreted in many different ways.

	Information-processing
	Dreams help us sort out the day’s events and consolidate our memories.
	But why do we sometimes dream about things we have not experienced?

	Physiological Function
	Regular brain stimulation from REM sleep may help develop and preserve neural pathways.
	That may be true, but it does not explain why we experience meaningful dreams.

	Activation-Synthesis
	REM sleep triggers neural activity that evokes random visual memories, which our sleeping brain weaves into stories.
	The individual’s brain is weaving the stories, which still tells us something about the dreamer.

	Cognitive development
	Dream content reflects dreamers’ cognitive development, their knowledge and understanding
	Does not address the neuroscience of dreams.


· Dream researchers all agree that we need REM sleep. Deprived of it repeatedly, people tend to return more and more quickly to the REM stage after falling back to sleep.
· When REM sleep deprived people are finally allowed to sleep uninterrupted, they literally sleep like babies-with increased REM sleep, a phenomenon called REM rebound, the tendency for REM sleep to increase following REM sleep deprivation (created by repeated awakenings during REM sleep).


Hypnosis: 
Some Definitions of Hypnosis:
· Hypnosis is the social interaction between the Hypnotist and patient. The Hypnotist makes suggestions about changes in perception.
· Post Hypnotic Suggestion: Suggestion made during hypnosis, a suggestion told to do after hypnosis is complete. For instance eat chocolate for 1 week.
· Posthypnotic Amnesia: Selective amnesia after being in a hypnotic state of events occurring during hypnosis or of information designated by the hypnotist.
Myth Busting:
· We will analyze some myths regarding hypnosis (12 total):
1) Can anyone be hypnotized?
· Majority of people are moderately hypnotizable. Hyptonizability is stable, if you are highly hypnotizable today than you will be highly hypnotizable 10 years from now. There is a genetic component to Hyptonizability; identical twins share a closer hypnotizability than fraternal twins. Hypnotizability is unrelated to gullibility.
2) Is the hypnotist controlling you?
· The hypnotist has no power over the subject; the ability to hypnotize doesn’t require training, because hypnotizability is based on the individual subject. Participant is in 100% control the entire time.
3) Is Hypnosis related to a sleep like state? 
· No.
4) Are hypnotized people aware of their surroundings when hypnotized?
· Hypnotized people are totally aware of their surroundings when hypnotized.
5) Is Hypnosis unique?
· Most phenomenons done under hypnosis can be done without the use of hypnosis.
6) Can hypnosis make an individual more talented?
· No, but hypnosis has been used to help athletes enhance concentration and motivation.
7) Can hypnosis induce patients to commit moral or immoral acts?
· Hypnosis will not cause the patient to do anything they would otherwise not want to do in a normal state. One lab asked subjects to throw acid on a researcher; the subjects that did throw acid (the few) did it because of legitimate context of the experiment and the authority figure (researcher).
8) Can Hypnosis influence memory?
· Hypnosis does not help unearth memories; this is perpetuated by relaxation, not the actual act of hypnosis. Hypnosis can however implant false memories into the subject.
9) Can Hypnosis induce the belief of age regression in subject (make them think they are younger or older)?
· A hypnotist cannot convince somebody that they are a child. When these adults are hooked up to EEGS there brain waves imitate those of a regular adult.
10) Can Hypnosis alleviate pain?
· Yes, numerous studies show this. A meta analysis (27 different studies are evaluated for statistical correlation and digested into a single study) with 933 subjects showed that 75% of the subjects experienced a reduction in pain.
11) Is hypnosis therapeutic?
· There is strong evidence that shows hypnosis improves asthma, warts, stuttering, eliminates and reduces nightmares. Another meta analysis showed that when hypnosis is combined with psychotherapy results for obesity/hypertension, anxiety cases are improved when using psychotherapy alone.
· When looking specifically at obesity;
	Psychotherapy:
	Hypnosis + Psychotherapy:

	6.03lbs lost
	14.88lbs lost (147% more)


· The jury is out on whether hypnosis can be used to manage addictions like smoking, drug abuse, etc.
12) Is hypnosis related to imagining?
· No. Hypnosis is not believed to be related to imagination, there is a difference in activation of parts of brain when hypnotized, the same area of the brain lights up, as compared to actually seeing or hearing something.
The Nature of Hypnosis:
Dissociation Theories:
· Hilgard was a researcher in the field of hypnosis. Hilgard believed the hypnotic state was a special state of dissociation, a split between different levels of consciousness.
· He believed the mind was split. The mind splits into 2 consciousnesses where 1 part doesn’t feel pain, etc. and while the other part realizes everything and feels the stimulus (but no interpretation of pain).
· Hidden observer.
Sociocognitive Theories:
· Believe that hypnosis is a reflection of our behaviour in everyday life.
· Believe participants are following what they should be doing, following in line of what they believe, role-playing, complying with suggestions.
· Believe hidden observer is there on basis of the researcher’s suggestion.


Drugs and Consciousness:
Introduction to Drugs:
· Psychoactive drugs are drugs that interfere with the functioning of the brain. Psychoactive drugs are not limited to illegal drugs.
· Drugs produce their desired effects at the synapses, and they interfere with the communication between neurons.
· Addiction is when a person has an urge to seek and use psychoactive drugs despite the consequences of prolonged use.
· A tolerance develops to drugs, meaning that more drugs are needed to be taken to produce a desired effect. This is because of Neuroadaption; where the brain adjusts to drugs by either opening more receptors, shut down certain receptors, start/stop making neurotransmitters.
· Withdrawal: When drugs are not taken, unpleasant physical, psychological symptoms. Based on dependence, physical or physiological dependence.
Misconceptions about Addiction:
1) Addictive drugs quickly corrupt; for example morphine taken to control pain is powerfully addictive and often leads to heroin abuse.
· People given morphine to treat pain rarely develop the cravings of the addict who uses morphine as a mood-altering drug. Some people (perhaps 10%) do indeed, have a hard time using a psychoactive drug in moderation or stopping altogether. When looking at cocaine usage only about 15-16% of individuals become addicted to cocaine after 10 years of use.
2) Addiction cannot be overcome voluntarily; therapy is always required.
· This is false. Although therapy in group sessions can help people in terms of overcoming addiction, many individuals do voluntarily stop using addicting psychoactive drugs. Most of America’s 41 million smokers quit on their own will, without the use of therapy.
3) We can extend the concept of addiction to cover not just drug dependencies, but a whole spectrum of repetitive, pleasure seeking behaviors.
· The addiction-as-disease-needing-treatment idea has been suggested for a whole host of driven behaviours, including too much eating, shopping, exercise, sex and gambling. Initially we may use the term metaphorically (I’m a science fiction addict) but if we begin taking the metaphor seriously, addiction can become an all purpose excuse. However on the other hand some of these aforementioned behaviours do become compulsive and dysfunctional, much like abusive drug taking. Debates over the addiction-as-disease model continue.




Psychoactive Drugs:
· There are three major categories of psychoactive drugs; depressants, stimulants and hallucinogens, all do their work in the brains synapses.
· They stimulate, inhibit, or mimic the activity of the brain’s own chemical messengers, the neurotransmitters.
Depressants:
· Depressants are psychoactive drugs that slow down the activity of the nervous system, heart rate and breathing. Blood pressure also drops. Cause pupils to constrict.
1. Alcohol:
· “Equal opportunity” drug, when under the influence typical tendencies are intensified.
· Low doses vs. high doses, alcohol is always a depressant, regardless of dosage consumed.
· Effects of Low Doses: Relaxation, decreased tension, impaired concentration, slower reflexes.
· Effects of Medium Doses: Further impairment, slurred speech, etc.
· Effects of Large Doses: Vomiting, unconsciousness.
· Other Effects: Memory, alcohol disrupts the processing of recent experiences into long term memories. Thus, heavy drinkers may not recall people they met the night before or what they said or did while intoxicated. In rats at a time comparable to human adolescence, binge drinking reduces Neurogenesis, the process at which neurons develop connections with other neurons. Also reduces self-awareness, shrinks the brain (especially women), alcohol is a neurotoxin.
· Fetal Alcohol Syndrome: Mother consumes alcohol during pregnancy; this leads to the mental retardation and physical deformity of fetus, and in turn child.
· Sexuality: Alcohol decreases male sexual performance.
· Organ Damage: Alcohol damages the kidneys, liver, heart.
· Alcohol’s influence on Neurotransmitter Levels: Alcohol is GABA antagonist (suppresses), Glutamate antagonist (suppresses). Affects cortex, brain stem.
· The human brain ceases development in the early 20s. As a result consumption of alcohol during adolescence influences the development of the brain!!
2. Barbiturates and Tranquilizers:
· Depressants which reduce anxiety, promote sleep, unconsciousness.
· Effects of Low Doses: Barbiturates at low doses induce euphoria, relaxation.
· Effects of Larger Doses: Reduced coordination and impaired mental functioning.
· Tranquilizers are weak barbiturates, make GABA receptors more sensitive.
· Lethal additive effect (mixing barbiturates and tranquilizers with alcohol depresses the brain further).
3. Opiates:
· Drugs that relieve pain and produce euphoric effects.
· Opiates slow breathing, heart rate, etc.
· Includes the typical suspects; Opium, heroin, morphine, etc.
· Produce effects by imitating endorphins (natural pain killers. GABA antagonist, certain areas of the brain increase release of dopamine.
· After prolonged abuse the brain stops synthesizing endorphins, person feels miserable and cannot function until they use opiates.
Stimulants:
· Stimulants are drugs that enhance the activity of the nervous system. Includes caffeine, amphetamines, cocaine and ecstasy. Cause pupils to dilate.
1. Smoking (Nicotine):
· 30% of all cancer deaths are linked to smoking.
· 85% of all lung cancer diagnoses are attributed to smoking.
· Smoking will have caused a total of 1 billion deaths by the year 2100.
· Smoking causes twice the deaths than all car accidents, suicides, HIV deaths, alcohol related deaths per year.
· Second hand smoke is worse than first hand smoke.
· During pregnancy smoking kills the fetus; nicotine crosses the placenta and intro the fetuses circulation.
· 1 Cigarette smoked takes off 12 minutes of life. Stopping smoking increases life expectancy beyond other factors.
· Smoking is a Pediatric Disease; meaning that it influences the young.
· Nicotine is addictive, it mimics acetylcholine, dopamine and has dual effect, meaning it can excite or relax.
2. Cocaine:
· Cocaine is one of the most potent pleasure inducing drugs.
· Cocaine is a norepinephrine/serotonin agonist (enhances effects), and provides users with a euphoric and energetic feeling.
· Blocks re-uptake and stops presynaptic neuron from taking back neurotransmitters.
· Induces formication, the feeling that insects are crawling on the skin (leads to scratching).
· It promotes stereotyped behaviours in the sense that a senseless act is repeated (reaching for something in a purse can be done hundreds of times with no purpose when under influence).
· Psychotic episodes, schizophrenia, hallucinations, paranoia and violence + aggression are promoted through cocaine use.
· Death: First dose can kill, because cocaine causes irregular heart activity.
3. Ecstasy:
· Stimulant, developed in 1914 to suppress appetite, was prescribed to psychotherapy patients.
· Hallucinogen that induces euphoria and increased energy levels.
· Low Doses: Connectivity (loving feeling), happiness.
· High Doses: Increases body temperature, paranoia, nausea, confusion, vomiting, convulsions.
· Affects on Neurotransmitters: Dopamine, Norepinephrine, serotonin, increases these neurotransmitters releases and blocks uptake (removal). Can lead to 20-60% reduction of Serotonin producing Neurons.
Hallucinogens:
· Drugs that distort perception, alter moods, and affect thinking.
· Hallucinogens are mind-manifesting, mind-expanding (Psychedelic).
1. LSD (Synthetic):
· Derived from fungus, developed in 1938.
· Effects: Powerful, LSD aspirin sized tablet will seriously affect 1000 people. Increases heart rate, body temperature, tremors. Can experience several emotions at once, emotional swings. Distorted perception, distorted sensations; tasting sound and seeing taste. Delusional thinking.
· Influences Serotonin (not clear).
2. Marijuana:
· Marijuana consists of the leaves and flowers of the hemp plant, which for 5000 years has been cultivated.
· Marijuana’s major active ingredient is THC, which produces a mix of effects. 
· Marijuana Effects: Like alcohol, marijuana relaxes, disinhibits, and may produce euphoric highs. But marijuana is also a mild hallucinogen, amplifying sensitivity to colours, sounds, tastes, and smells. THC lingers in the body for months or more.
· Consequences of Marijuana Use: Like alcohol marijuana impairs motor coordination, perceptual skills, and reaction times necessary for safely operating an automobile. Marijuana also disrupts memory formation and interferes with the immediate recall of information learned only a few minutes before.
· Marijuana can be used for pain relief. There are molecules that mimic THC located in the brain’s cannabinoid receptors, and these molecules are used to deal with pain.
	Drug
	Type
	Pleasurable Effects
	Adverse Effects

	Alcohol
	Depressant
	Initial high followed by relaxation and disinhibition
	Depression, memory loss, organ damage, impaired reactions

	Heroin
	Depressant
	Rush of euphoria, relief from pain
	Depressed physiology, agonizing withdrawal

	Caffeine
	Stimulant
	Increased alertness and wakefulness
	Anxiety, restlessness, insomnia in high doses

	Methamphetamine
	Stimulant
	Euphoria, alertness, energy
	Irritability, insomnia, hypertension, seizures

	Cocaine
	Stimulant
	Rush of euphoria, confidence, energy
	Cardiovascular stress, suspiciousness, depressive crashes

	Nicotine
	Stimulant
	Relaxation, sense of well being
	Heart disease, cancer.

	Ecstasy
	Stimulant + Hallucinogen
	Emotional elevation, disinhibition
	Dehydration, overheating, depression

	Marijuana
	Mild hallucinogen
	Enhanced sensation, relief of pain, relaxation
	Impaired learning and memory, lung damage
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