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Consciousness can be a funny thing. It offers 

us weird experiences, as when entering sleep 

or leaving a dream. And sometimes it leaves 

us wondering who is really in control. After 

zoning me [DM] out with nitrous oxide, my 

dentist tells me to turn my head to the left. 

My conscious mind resists: “No way,” I silently 

say. “You can’t boss me around!” Whereupon 

my robotic head, ignoring my conscious 

mind, turns obligingly under the dentist’s 

control.

Playing basketball, I have sometimes 

been mildly irritated as my body passes 

the ball while my conscious mind says, “No, 

stop! Sarah is going to intercept!” Alas, my 

body completes the pass. Other times, as 

psychologist Daniel Wegner (2002) noted in 

The Illusion of Conscious Will, people believe 

their conscious mind is controlling their 

actions when it isn’t. In one experiment, two 

people jointly controlled a computer mouse. 

Even when their partner (who was actually 

the experimenter’s accomplice) caused the 

mouse to stop on a predetermined square, 

the participants perceived that they had 

caused it to stop there.

Then there are those times when con-

sciousness seems to split. Sometimes, my 

[ND’s] mind wanders while singing portions 

of the Moana soundtrack daily with my 

young daughter. When reading Green Eggs 

and Ham to one of my [DM’s] preschoolers 

for the umpteenth time, my obliging mouth 

could say the words while my mind flitted in 
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Basic Consciousness Concepts
Every science has concepts so fundamental they are 
nearly impossible to define. Biologists agree on what is 
alive but not on precisely what life is. In physics, matter 
and energy elude simple definition. To psychologists, con-
sciousness is similarly a fundamental yet slippery concept.  

Defining Consciousness
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Psychology must discard all reference to 
consciousness.” — Behaviorist John B. Watson 

(1913)

“

consciousness our subjective awareness of 
ourselves and our environment.

hypnosis a social interaction in which one 
person (the hypnotist) suggests to another 
(the subject) that certain perceptions, feel-
ings, thoughts, or behaviors will sponta-
neously occur.

cognitive neuroscience the interdisciplin-
ary study of the brain activity linked with 
cognition (including perception, thinking, 
memory, and language).

Today, consciousness is a thriving area of study (Michel et al., 2019). By consciousness, 
most psychologists mean our subjective awareness of ourselves and our environment 
(Feinberg & Mallatt, 2016):

· Conscious awareness helps us make sense of our life, including our sensations,
emotions, and choices (Weisman et al., 2017).

· Conscious awareness allows us to set and achieve goals as we reflect on our past,
adapt to our present, and plan for our future.

· When learning a behavior, conscious awareness focuses our attention (Logan, 2018;
Rand et al., 2017; Servant et al., 2018). Over time, the automatic system takes over
and your mind tends to run on autopilot (Logan, 2018; Rand et al., 2017). When learn-
ing to drive, we focus intensely on the car and the traffic. With practice, the mechan-
ics of driving become semiautomatic. We may find our mind wandering on a long
stretch of highway—only to have our attention jolted back to the car and the traffic
when someone cuts in front of us and we need to react.

and out of the story. And if a friend interrupts 

you mid-text to ask what you’re doing for 

lunch, it’s not a problem. Your thumbs com-

plete their keyboard dance as you suggest 

getting tacos.

What do such experiences tell us? Does 

the mind’s wandering while singing, reading, 

or texting reveal a split in consciousness, and 

what exactly is consciousness (Module 7)? 

How do our states of consciousness play out 

in our sleep and dreams (Module 8)? And 

was that drug-induced dental episode akin 

to people’s experiences with other mood- 

and perception-altering psychoactive drugs 

(Module 9)? 
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LEARNING OBJECTIVE QUESTION LOQ   7-1 
What is the place of consciousness in psychology’s 
history?

At its beginning, psychology was “the description and 
explanation of states of consciousness” (Ladd, 1887). 

But during the first half of the twentieth century, the difficulty of scientifically study-
ing consciousness led many psychologists—including those in the emerging school of 
 behaviorism—to turn to direct observations of behavior. By the 1960s, psychology had 
nearly lost consciousness and was defining itself as “the science of behavior.” Con-
sciousness was likened to a car’s speedometer: “It doesn’t make the car go, it just reflects 
what’s happening” (Seligman, 1991, p. 24).

After 1960, mental concepts reemerged. Neuroscience advances linked brain activity 
to sleeping, dreaming, and other mental states. Researchers began studying conscious-
ness altered by drugs, hypnosis, and meditation. (More on meditation in Module 40.) 
Psychologists of all persuasions were affirming the importance of cognition, or mental 
processes. Psychology was regaining consciousness.

· Over time, we flit between different states of consciousness, including normal waking
awareness and various altered states (FIGURE 7.1).
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Hypnosis

Some states occur
spontaneously Daydreaming Drowsiness Dreaming

Some are physio-
      logically induced Hallucinations Orgasm

Food or oxygen
starvation

Some are psycho-
     logically induced

Sensory
deprivation Hypnosis Meditation
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* * *
So, consciousness helps us adapt and survive. But that leaves us with what researchers 
call the “hard problem”: How do brain cells jabbering to one another create our aware-
ness of the taste of toast, the idea of infinity, the feeling of fright? The question of how 
consciousness arises from the material brain is one of life’s deepest mysteries.

Cognitive Neuroscience
Scientists assume, in the words of neuroscientist Marvin Minsky (1986, p. 287), 
that “the mind is what the brain does.” We just don’t know how it does it. Even 
with all the world’s technology, we still don’t have a clue how to make a con-
scious robot. Yet today’s  cognitive neuroscience—the interdisciplinary study of 
the brain activity linked with our mental processes—is relating specific brain 
states to conscious experiences.

If you just think about kicking a soccer ball, an fMRI scan could detect 
increased blood flow to the brain region that plans such action. In one study, 
researchers asked soccer players to imagine they were making either creative 
moves (bicycle kick) or ordinary moves (kicking the ball from one foot to the 
other). Scans showed that thinking of creative moves produced the most coor-
dinated brain activity across different brain regions (Fink et al., 2019). 

MODULE 7 B A S I C  C O N S C I O U S N E S S  C O N C E P T S

FIGURE 7.1 
Altered states of 
consciousness In 
addition to normal, 
waking awareness, 
consciousness comes 
to us in altered 

states, including 
daydreaming, 
sleeping, drug-

induced hallucinating, 
and meditating.

FIGURE 7.2
Evidence of awareness? When a 
noncommunicative patient was asked to 
imagine playing tennis or navigating her 
home, her brain (top) exhibited activity 
similar to a healthy person’s brain (bottom). 
Researchers wonder if such fMRI scans 
might enable a “conversation” with some 
unresponsive patients, by instructing them, 
for example, to answer yes to a question by 
imagining playing tennis (top and bottom 
left), and no by imagining walking around 
their home (top and bottom right).

Through hypnosis, we may experience an altered state of consciousness involving 
changes in perceptions, feelings, thoughts, or behaviors. Researchers and health care pro-
viders have for many years used hypnosis to lessen pain related to medical procedures, 
headaches, burn injuries, heart disease, and dental issues (Milling et al., 2002; Montgom-
ery et al., 2000; Patterson & Jensen, 2003). Hypnosis can also reduce emotional distress, 
unpleasant thinking, and the pain of social rejection (Rainville et al., 1997; Raz & Fan, 
2005; Schnur et al., 2008). For people who are obese, hypnosis can aid weight loss, espe-
cially when used with psychotherapy (Milling et al., 2018). (More on hypnosis in Module 19.)

If brain activity can reveal conscious thinking, could brain scans allow us 
to discern mental activity in unresponsive patients? Yes. A stunning demon-
stration of consciousness appeared in brain scans of a noncommunicative 
patient—a 23-year-old woman who had been in a car accident and showed no outward 
signs of conscious awareness (Owen, 2017a; Owen et al., 2006). When researchers asked 
her to imagine playing tennis, fMRI scans revealed activity in a brain area that normally 
controls arm and leg movements (FIGURE 7.2). Even in a motionless, noncommunicative 
body, researchers concluded, the brain—and the mind—may still be active. Follow-up 
studies of brain activity in dozens of unresponsive patients suggest that 25 to 30 per-
cent may be experiencing meaningful conscious awareness (Owen, 2017b; Stender 
et al., 2014).

Many cognitive neuroscientists are exploring and mapping the conscious functions 
of the cortex. Based on your cortical activation patterns, they can now, in limited ways, 
read your mind (Bor, 2010). They could, for example, tell which of 10 similar objects 
(hammer, drill, and so forth) you were viewing (Shinkareva et al., 2008).
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Conscious experience, including retrieved memories, arises from synchronized 
activity across the brain (Chennu et al., 2014; Mashour, 2018; Vaz et al., 2019). If a stim-
ulus activates enough cortex-wide coordinated neural activity—as strong signals in one 
brain area trigger activity elsewhere—it crosses a threshold for consciousness. A weaker 
 stimulus— perhaps a word flashed too briefly to be consciously perceived—may trigger 
only visual cortex activity that quickly fades. A stronger stimulus will engage other brain 
areas, such as those involved with language, attention, and memory. Such reverberat-
ing activity (detected by brain scans) is a telltale sign of conscious awareness (Boly et al., 
2011;  Silverstein et al., 2015). Coordinated activity across brain areas can therefore provide 
another indication of awareness in unresponsive patients (Demertzi et al., 2019). How the 
synchronized activity produces awareness—how matter makes mind—remains a mystery.

RP-1 Those working in the interdisciplinary field called 
 study the brain activity associated with the mental processes of 

perception, thinking, memory, and language.
ANSWERS IN APPENDIX E

RETRIEVAL PRACTICE

Selective Attention
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selective attention focusing conscious 
awareness on a particular stimulus.

inattentional blindness failing to see vis-
ible objects when our attention is directed 
elsewhere.

Through selective attention, our awareness focuses, like a flashlight beam, on a minute 
aspect of all that we experience. We may think we can fully attend to a conversation or 
a class lecture while checking and returning text messages. Actually, our consciousness 
focuses on but one thing at a time.

By one estimate, our five senses take in 11,000,000 bits of information per second, of 
which we consciously process about 40 (Wilson, 2002). Yet our mind’s unconscious track 
intuitively makes great use of the other 10,999,960 bits.

What captures our limited attention? Things we deem important. A classic exam-
ple of selective attention is the cocktail party effect—your ability to attend to only one 
voice within a sea of many as you chat with a party guest. But what happens when 
another voice speaks your name? Your cognitive radar, operating on your mind’s other 
track, instantly brings that unattended voice into consciousness. Even cats selectively 
respond to their own names (Saito et al., 2019). This effect might have prevented an 
embarrassing and dangerous situation in 2009, when two Northwest Airlines pilots “lost 
track of time.” Focused on their laptops and in conversation, they ignored alarmed air 
traffic controllers’ attempts to reach them and overflew their Minneapolis destination 
by 150 miles. If only the controllers had known and spoken the pilots’ names.

Selective Attention and Accidents
Have you, like 60 percent of American drivers, read or sent a text message or viewed 
a phone map while driving in the last month (Gliklich et al., 2016)? If so, you likely 
thought—wrongly—that you could simultaneously attend to the road. Such digital dis-
traction can have tragic consequences, as our selective attention shifts more than we 
realize (Stavrinos et al., 2017). One study left people in a room for 28 minutes with both 
internet and television access. On average, they guessed their attention switched 15 
times. But they were not even close. Eye-tracking revealed eight times that many atten-
tional switches—120 on average (Brasel & Gips, 2011).

Rapid toggling between activities is today’s great enemy of sustained, focused attention. 
The more we mindlessly check our phone, the more we’re distracted from our everyday tasks 
(Marty-Dugas et al., 2018). When we switch attentional gears, and especially when we shift 
to complex tasks, such as noticing and avoiding cars around us, we pay a toll—a slight and 
sometimes fatal delay in coping (Rubenstein et al., 2001). When a driver attends to a conversa-
tion, activity in brain areas vital to driving decreases an average of 37 percent (Just et al., 2008).

MODULE 7 B A S I C  C O N S C I O U S N E S S  C O N C E P T S

LOQ 7-2  How does selective attention direct our perceptions?LOQ 7-2 7-2
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Just how dangerous is distracted driving? Each day, distracted driving kills about 
9 Americans (CDC, 2018b). One video cam study of teen drivers found that driver dis-
traction from passengers or phones occurred right before 58 percent of their crashes 
(AAA, 2015). Talking with passengers makes the risk of an accident 1.6 times higher 
than normal. Using a cell phone (even hands-free) makes the risk 4 times higher than 
 normal—equal to the risk of drunk driving (McEvoy et al., 2005, 2007). And while talking 
is distracting, texting wins the danger game. One 18-month video cam study tracked 
the driving habits of long-haul truckers. When they were texting, their risk of a collision 
increased 23 times (Olson et al., 2009)! Many European countries, most Canadian prov-
inces, and 48 of 50 U.S. states now ban texting while driving (CBC News, 2014; Rosenthal, 
2009). So the next time you’re behind the wheel, put the brakes on your texts. Your pas-
sengers and fellow drivers will thank you.

 Watch the thought-provoking Video:  
Automatic Skills—Disrupting a Pilot’s 
Performance.

Inattentional Blindness

In a repeat of the experiment, smart-aleck researchers sent a gorilla-suited assis-
tant through the swirl of players (Simons & Chabris, 1999). During its 5- to  9-second 
cameo appearance, the gorilla paused and thumped its chest. But the gorilla did not 
steal the show: Half the conscientious pass-counting viewers failed to see it. Psychol-
ogists like to have fun, and have continued to do so with “invisible” gorillas. When 
24 radiologists were looking for cancer nodules in lung scans, 20 of them missed a 
tiny gorilla superimposed on the image—though, to their credit, their focus enabled 
them to spot the much tinier cancer tissue (Drew et al., 2013). The point of these pur-
poseful pranks: Attention is powerfully selective. Your conscious mind is in one place 
at a time.

This phenomenon extends to inattentional numbness. Pickpockets have long under-
stood that bumping into people makes them unlikely to notice a hand slipping into their 
pocket. British researchers experimented with this tactile inattention: Sure enough, 
when distracted, participants failed to perceive an otherwise easily-noticed vibration to 
their hand (Murphy & Dalton, 2016, 2018). Inattentional numbness can lead us to ignore 
information right beneath our noses. When people focused on a distracting task, they 
failed to notice a coffee scent in the room (Forster & Spence, 2018). Our attention is a 
wonderful gift, given to one thing at a time.

Given that most people miss someone in a gorilla suit while their attention is riv-
eted elsewhere, imagine the fun that magicians can have by manipulating our selec-
tive attention. “Every time you perform a magic trick, you’re engaging in experimental 
psychology,” says magician Teller, a master of mind-messing methods (2009). Clever 
thieves know this, too. One Swedish psychologist was surprised in Stockholm by a 
woman suddenly exposing herself; only later did he realize that he had been pick-
pocketed, outwitted by thieves who understood the limits of our selective attention 
(Gallace, 2012).

Has a generation of texters, surfers, and 
twitterers evolved the enviable ability 
to process multiple streams of novel 
 information in parallel? Most cognitive 
psychologists doubt it.” — Steven Pinker, “Not 

at All,” 2010

“

MODULE 7 B A S I C  C O N S C I O U S N E S S  C O N C E P T S

At the level of conscious awareness, we are “blind” to all 
but a tiny sliver of visual stimuli. Ulric Neisser (1979) and 
 Robert Becklen and Daniel Cervone (1983) demonstrated 
this  inattentional blindness dramatically by showing 
people a 1-minute video of basketball players, three 
in black shirts and three in white shirts, tossing a ball. 
Researchers told viewers to press a key every time they 
saw a black-shirted player pass the ball. Most were so 
intent on their task that they failed to notice a young 
woman carrying an umbrella saunter across the screen 
midway through the video  (FIGURE  7.3). Watching a 
replay, viewers were astonished to see her (Mack & Rock, 
2000). This inattentional blindness is a by-product of 
what we are really good at: focusing attention on some 
part of our environment. FIGURE 7.3

Inattentional blindness Viewers who 
were attending to basketball tosses among 
the black-shirted players usually failed 
to notice the umbrella-toting woman 
sauntering across the screen (Neisser, 1979).
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(a) (b) (c)

RP-2 Explain two attentional principles that magicians may use to fool us.
ANSWERS IN APPENDIX E

RETRIEVAL PRACTICE

Dual Processing: The Two-Track Mind

change blindness failing to notice changes 
in the environment; a form of inattentional 
blindness.

dual processing the principle that infor-
mation is often simultaneously processed on 
separate conscious and unconscious tracks.

Can you recall a recent time when, as your attention focused on one thing, you were  oblivious 
to something else—perhaps to pain, to someone’s approach, or to music lyrics? (If you’re 
 reading this while listening to exciting music, you may have struggled to understand the 
 question  [Vasilev et al., 2018]). 

ASK YOURSELF For more on the limits of our attention, 
engage online with Concept Practice: 
Selective Attention and Multitasking. And for 
more on change blindness, watch the 3-minute 
Video: Visual Attention.

Discovering which brain regions become active with a particular conscious experience 
strikes many people as interesting, but not mind-blowing. If everything psychological is 
simultaneously biological, then our ideas, emotions, and spirituality must all, somehow, 
be embodied. What is mind-blowing to many of us is evidence that we have, so to speak, 
two minds, each supported by its own neural equipment.

At any moment, we are aware of little more than what’s on the screen of our con-
sciousness. But beneath the surface, unconscious information processing occurs simul-
taneously on many parallel tracks. When we look at a bird flying, we are consciously 
aware of the result of our cognitive processing (“It’s a hummingbird!”) but not of our 
subprocessing of the bird’s color, form, movement, and distance. One of the grand ideas 
of recent cognitive neuroscience is that much of our brain work occurs off stage, out of 
sight. Perception, memory, thinking, language, and attitudes all operate on two inde-
pendent levels—a conscious, deliberate “high road” and an unconscious, automatic “low 
road” (Wang et al., 2017). The high road is reflective, the low road intuitive (Kahneman, 
2011; Pennycook et al., 2018). Today’s researchers call this dual processing. We know 
more than we know we know.

If you are a driver, consider how you move into the right lane. Drivers know this 
unconsciously but cannot accurately explain it (Eagleman, 2011). Most say they would 
bank to the right, then straighten out—a procedure that would actually steer them off 
the road. In reality, an experienced driver, after moving right, automatically reverses the 
steering wheel just as far to the left of center, and only then returns to the center posi-
tion. The lesson: The human brain is a device for converting conscious into unconscious 
knowledge.

MODULE 7 B A S I C  C O N S C I O U S N E S S  C O N C E P T S

FIGURE 7.4
Change blindness While 
a man (in red) provides 
directions to another (a), two 
experimenters rudely pass 
between them carrying a door 
(b). During this interruption, 
the original direction seeker 
switches places with another 
person wearing different-colored 
clothing (c). Most people, 
focused on their direction giving, 
do not notice the switch (Simons 
& Levin, 1998).

In other experiments, people exhibited a form of inattentional blindness called 
change blindness. Viewers failed to notice that, after a brief visual interruption, a big 
Coke bottle had disappeared, a railing had risen, clothing had changed color—and some-
one they’d been talking to had been replaced by a different person (FIGURE 7.4) (Chabris 
& Simons, 2010; Resnick et al., 1997). Out of sight, out of mind.

LOQ 7-3  What is the dual processing being revealed by today’s cognitive 
neuroscience?

LOQ
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Or consider this story, which illustrates how science can be stranger than science 
fiction. During my sojourns at Scotland’s University of St Andrews, I [DM] came to know 
cognitive neuroscientists David Milner and Melvyn Goodale (2008). They studied a local 
woman, D. F., who suffered brain damage when overcome by carbon monoxide, leaving 
her unable to recognize and discriminate objects visually. Consciously, D. F. could see 
nothing. Yet she exhibited blindsight—she acted as though she could see. Asked to slip 
a postcard into a vertical or horizontal mail slot, she could do so without error. Asked 
the width of a block in front of her, she was at a loss, but she could grasp it with just the 
right finger–thumb distance. Likewise, if your right and left eyes view different scenes, 
you will only be consciously aware of one at a time. Yet you will display some blindsight 
awareness of the other (Baker & Cass, 2013).

1So, would the reverse damage lead to the opposite symptoms? Indeed, there are a few such patients—who can see and  
recognize objects but have difficulty pointing toward or grasping them.

blindsight a condition in which a person 
can respond to a visual stimulus without 
consciously experiencing it.

parallel processing processing 
many aspects of a stimulus or problem 
simultaneously.

sequential processing processing one 
aspect of a stimulus or problem at a time; 
generally used to process new information or 
to solve difficult problems.

How strangely intricate is this thing we call vision, conclude Goodale and Milner 
in their aptly titled book, Sight Unseen. We may think of our vision as a single system 
that controls our visually guided actions. Actually, it is a dual-processing system (Foley 
et al., 2015). A visual perception track enables us “to think about the world”—to recognize 
things and to plan future actions. A visual action track guides our moment-to-moment 
movements.

The dual-track mind also appeared in a patient who lost all of his left visual cortex, 
leaving him blind to objects and faces presented on the right side of his field of vision. 
He nevertheless could sense the emotion expressed in faces that he did not consciously 
perceive (de Gelder, 2010). The same is true of normally sighted people whose visual cor-
tex has been disabled with magnetic stimulation. Such findings suggest that brain areas 
below the cortex process emotion-related information.

Much of our everyday thinking, feeling, and acting operates outside our conscious 
awareness (Bargh & Chartrand, 1999). Some “80 to 90 percent of what we do is uncon-
scious,” says Nobel laureate and memory expert Eric Kandel (2008). Sometimes we’re 
motivated to avoid thinking, especially when careful thought (“How many calories are 
in that dessert?”) conflicts with our goals (“I want to eat that piece of cake!”) (Woolley & 
Risen, 2018). Yet most people, most of the time mistakenly believe that their intentions 
and deliberate choices rule their lives. They don’t. 

MODULE 7 B A S I C  C O N S C I O U S N E S S  C O N C E P T S

How could this be? Don’t we have one visual system? Goodale and Milner knew from 
animal research that the eye sends information simultaneously to different brain areas, 
which support different tasks (Weiskrantz, 2009, 2010). Sure enough, a scan of D. F.’s 
brain activity revealed normal activity in the area concerned with reaching for, grasping, 
and navigating objects, but damage in the area concerned with consciously recognizing 
objects.1 (See another example in FIGURE 7.5.)

FIGURE 7.5
When the blind can “see” In this 
compelling demonstration of blindsight and 
the two-track mind, researcher Lawrence 
Weiskrantz trailed a blindsight patient 
down a cluttered hallway. Although told the 
hallway was empty, the patient meandered 
around all the obstacles without any 
awareness of them.

Consciousness, though enabling us to exert voluntary control and to communicate our 
mental states to others, is but the tip of the information-processing iceberg. Just ask the 
volunteers who chose a card after watching a magician shuffle through the deck (Olson 
et al., 2015). In nearly every case, the magician swayed participants’ decisions by subtly 
allowing one card to show for longer—but 91 percent of the participants believed they 
had made the choice on their own. Being intensely focused on an activity (such as reading 
this module, we hope) increases your total brain activity no more than 5 percent above its 
baseline rate. Even when you rest, activity whirls inside your head (Raichle, 2010).

Unconscious parallel processing is faster than conscious sequential processing, but 
both are essential. Parallel processing enables your mind to take care of routine busi-
ness (more on this in Module 17). Sequential processing is best for solving new problems, 
which requires our focused attention on one thing at a time. Try this if you are able: If you 
are right-handed, move your right foot in a smooth counterclockwise circle and write the 
number 3 repeatedly with your right hand—at the same time. Or try something equally 
difficult: Tap a steady beat three times with your left hand while tapping four times with 
your right hand. Both tasks require conscious attention, which can be in only one place 
at a time. If time is nature’s way of keeping everything from happening at once, then 
consciousness is nature’s way of keeping us from thinking and doing everything at once.
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Sleep and Dreams

RP-3 What are the mind’s two tracks, and what is dual processing?
ANSWERS IN APPENDIX E

RETRIEVAL PRACTICE To think further about conscious aware-
ness and decision making, engage online with 
Topic Tutorial: PsychSim6, Who’s in Charge?

REVIEW  Basic Consciousness Concepts

MASTER THE MATERIAL
Test Yourself Answer the following questions on your own first, then check 
your answers in Appendix E.

1. Failure to see visible objects because our attention is occupied 
elsewhere is called .

2. We register and react to stimuli outside of our awareness by 
means of  processing. When we devote 
deliberate attention to stimuli, we use 
processing.

3. Inattentional blindness is a product of our 
 attention.

LEARNING OBJECTIVES
Test Yourself Answer these repeated Learning Objective Questions on your 
own (before checking the answers in Appendix D) to improve your reten-
tion of the concepts (McDaniel et al., 2009, 2015).

consciousness, p. 88

hypnosis, p. 88

cognitive neuroscience, p. 88

selective attention, p. 90

inattentional blindness, p. 90

change blindness, p. 92

dual processing, p. 92

blindsight, p. 93

parallel processing, p. 93

sequential processing, p. 93

Continue testing yourself with LearningCurve or Achieve Read & Practice to learn and remember most effectively.

I love to sleep. Do you? Isn’t it great? It 
really is the best of both worlds. You get to 
be alive and unconscious.” — Comedian Rita 

Rudner, 1993

“

TERMS AND CONCEPTS TO REMEMBER
Test Yourself Write down the definition in your own words, then check your 
answer.

We humans have about a 16-hour battery life before we lay down on our comfy wireless 
charging pad and slip into sleep. Sleep—the irresistible tempter to whom we inevita-
bly succumb. Sleep—the equalizer of presidents and peasants. Sleep—sweet, renewing, 
mysterious sleep. While sleeping, we may feel “dead to the world,” but we are not. 
Although the roar of my [ND’s] neighborhood garbage truck leaves me undisturbed, my 
baby’s cry will shatter my sleep. Even when you are deeply asleep, your perceptual win-
dow is open a crack. You move around on your bed, but you manage not to fall out. The 
sound of your name can also cause your unconscious body to perk up. EEG recordings 
confirm that the brain’s auditory cortex responds to sound stimuli even during sleep 
(Kutas, 1990). And when you sleep, as when awake, you process most information out-
side your conscious awareness.

By recording the brain waves and muscle movements of sleeping participants, and by 
observing and occasionally waking them, researchers are solving some of sleep’s deep-
est mysteries. Perhaps you can anticipate some of their discoveries. Are the following 
statements true or false?

MODULE 8 S L E E P  A N D  D R E A M S
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LOQ   7-1  What is the place of consciousness in psychology’s 
history?

LOQ   7-2  How does selective attention direct our perceptions?

LOQ   7-3  What is the dual processing being revealed by today’s 
cognitive neuroscience?

8

M
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D
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LOQ 8-1  What is sleep?LOQ
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 1. When people dream of performing some activity, their limbs often move in concert
with the dream.

 2. Older adults sleep more than young adults.

 3. Sleepwalkers are acting out their dreams.

 4. Sleep experts recommend treating insomnia with an occasional sleeping pill.

 5. Some people dream every night; others seldom dream.

All these statements (adapted from Palladino & Carducci, 1983) are false. To see why, 
read on.

Biological Rhythms and Sleep
Like the ocean, life has its rhythmic tides. Over varying time periods, our bodies fluc-
tuate, and with them, our minds. Let’s look more closely at two of those biological 
rhythms—our 24-hour biological clock and our 90-minute sleep cycle.

Circadian Rhythm

In one famous case, a man stayed up all night 
to see where the Sun went. (Then it dawned 
on him.)

Would you consider yourself a night owl or a morning lark? When do you usually feel most 
energetic? What time of day works best for you to study?

ASK YOURSELF

Eric Isselee/Shutterstock

Peter Chadwick/Science Source

sleep a periodic, natural loss of conscious-
ness—as distinct from unconsciousness 
resulting from a coma, general anesthesia, or 
hibernation. (Adapted from Dement, 1999.)

circadian [ser-KAY-dee-an] rhythm our 
biological clock; regular bodily rhythms (for 
example, of temperature and wakefulness) 
that occur on a 24-hour cycle.

Sleep Stages

Seeking sleep, we crawl into bed and fake it until we make it. Eventually, sleep overtakes 
us, and consciousness fades as different parts of our brain’s cortex stop communicating 
(Massimini et al., 2005). Sleep may feel like time traveling a few hours into the future. Yet 
the sleeping brain remains active and has its own biological rhythm.

About every 90 minutes, we cycle through distinct sleep stages. This fact came to light 
when 8-year-old Armond Aserinsky went to bed one night in 1952. His father, Eugene, a 

The rhythm of the day parallels the rhythm of life—from our waking at a new day’s 
birth to our nightly return to what Shakespeare called “death’s counterfeit.” Our bodies 
roughly synchronize with the 24-hour cycle of day and night thanks to an internal bio-
logical clock called the circadian rhythm (from the Latin circa, “about,” and diem, “day”). 
As morning nears, body temperature rises; it then peaks during the day, dips for a time 
in early afternoon (when many people take siestas or drink a caffeinated beverage), and 
begins to drop again in the evening. Thinking and memory improve as we approach our 
daily peak in circadian arousal. Have you ever pulled an all-nighter? You might remem-
ber feeling groggiest in the middle of the night, but gaining a sense of new alertness 
with the arrival of your normal wake-up time.

Age and experience can alter our circadian rhythm. Most 20-year-olds are evening- 
energized “owls,” with performance improving across the day (May & Hasher, 1998). 
The older you get, the more you look forward to bedtime. Most older adults experience 
more fragile sleep and are morning-loving “larks.” For our ancestors (and for today’s 
 hunter-gatherers), a grandparent who awakened easily and early helped protect the 
family from predators (Samson et al., 2017). By mid-evening, when the night has hardly 
begun for many young adults, retirement homes are typically quiet. After about age 20 
(slightly earlier for women), we begin to shift from being owls to being larks (Roenneberg 
et al., 2004). Age is one influence, but in general, night owls tend to be smart, creative, 
and hard-working (Giampietro & Cavallera, 2007; Schmidt et al., 2009). Morning types 
tend to do better in school, take more initiative, be more punctual, and be less vulnera-
ble to depression (Preckel et al., 2013; Randler, 2008, 2009; Werner et al., 2015).

MODULE 8 S L E E P  A N D  D R E A M S

LOQ 8-2  How do our biological rhythms influence our daily functioning?LOQ

LOQ 8-3  What is the biological rhythm of our sleeping and dreaming stages?LOQ
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University of Chicago graduate student, needed to test an electroencephalograph he had 
repaired that day (Aserinsky, 1988; Seligman & Yellen, 1987). So, like many good scientists, 
he involved his family in his research! Placing electrodes near Armond’s eyes to record 
the rolling eye movements then believed to occur during sleep, Aserinsky watched the 
machine go wild, tracing deep zigzags on the graph paper. Could the machine still be bro-
ken? As the night proceeded and the activity recurred, Aserinsky realized that the periods 
of fast, jerky eye movements were accompanied by energetic brain activity. Awakened 
during one such episode, Armond reported having a dream. Aserinsky had discovered 
what we now know as REM sleep (rapid eye movement sleep; sometimes called R sleep).

Left eye movements

Right eye movements

EMG (muscle tension)

EEG (brain waves)
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Dolphins, porpoises, and whales sleep with 
one side of their brain at a time (Miller et al., 
2008).

In one of his 15,000 research participants, 
William Dement (1999) observed the moment 
the brain’s perceptual window to the out-
side world slammed shut. Dement asked a 
sleep-deprived young man with eyelids taped 
open to press a button every time a strobe light 
flashed in his eyes (about every 6 seconds). 

MODULE 8 S L E E P  A N D  D R E A M S

FIGURE 8.1
Measuring sleep activity Sleep 
researchers measure brain-wave activity, 
eye movements, and muscle tension with 
electrodes that pick up weak electrical 
signals from the brain, eyes, and facial 
muscles (Dement, 1978).

FIGURE 8.2
Brain waves and sleep stages The beta 
waves of an alert, waking state and the 
regular alpha waves of an awake, relaxed 
state differ from the slower, larger delta 
waves of deep N3 sleep. Although the rapid 
REM sleep waves resemble the near-waking 
N1 sleep waves, the body is more internally 
aroused during REM sleep than during NREM 
sleep (the N1, N2, and N3 stages).

Similar procedures used with thousands of volunteers showed the cycles were a nor-
mal part of sleep (Kleitman, 1960). To appreciate these studies, imagine yourself as a par-
ticipant. As the hour grows late, you feel sleepy and yawn in response to reduced brain 
metabolism. (Yawning, which is also socially contagious, stretches your neck muscles 

and increases your heart rate, which increases 
your alertness [Moorcroft, 2003].) When you are 
ready for bed, a researcher comes in and tapes 
electrodes to your scalp (to detect your brain 
waves), on your chin (to detect muscle ten-
sion), and just outside the corners of your eyes 
(to detect eye movement; FIGURE 8.1). Other 
devices may record your heart rate, respiration 
rate, and genital arousal.

When you are in bed with your eyes closed, 
the researcher in the next room sees on the EEG 
the relatively slow alpha waves of your awake 
but relaxed state (FIGURE 8.2). Your eyes may 
be closed, but you can still attend to what the 
researcher says through the intercom    (Legendre 
et al., 2019). As time wears on, you adapt to all 
this equipment, grow tired, and, in an unre-
membered moment, slip into sleep (FIGURE 8.3). 
This transition is marked by the slowed breath-
ing and irregular brain waves of what the Amer-
ican Academy of Sleep Medicine classifies as N1 
sleep—the first stage of non-REM (NREM) sleep 
(Silber et al., 2007).
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After a few minutes, the young man missed one. Asked why, he said, “Because there was 
no flash.” But there was a flash. He missed it because (as his brain activity revealed) he 
had fallen asleep for 2 seconds, missing not only the flash 6 inches from his nose but 
also the awareness of the abrupt moment of entry into sleep.

During this brief N1 sleep you may experience fantastic images resembling  
hallucinations—sensory experiences that occur without a sensory stimulus. You may 
have a sensation of falling (when your body may suddenly jerk) or of floating weight-
lessly. These hypnagogic (also called hypnic) sensations may later be incorporated into 
your memories. People who claim they were abducted by aliens—often shortly after 
getting into bed—commonly recall being floated off of or pinned down on their beds 
(Clancy, 2005; McNally, 2012).

You then relax more deeply and begin about 20 minutes of N2 sleep, with its periodic 
sleep spindles—bursts of rapid, rhythmic brain-wave activity that aid memory processing 
(Studte et al., 2017). Although you could still be awakened without too much difficulty, 
you are now clearly asleep.

Then you transition to the deep sleep of N3. During this slow-wave sleep, which 
lasts for about 30 minutes, your brain emits large, slow delta waves and you are hard to 
awaken. Have you ever said, “That thunder was so loud last night!” only to have a friend 
respond, “What thunder?” Those who missed the storm may have been in delta sleep. (It 
is at the end of this stage that children may wet the bed.)

Sleep 1 second 

“My problem has always been an 
overabundance of alpha waves.”

Si
dn

ey
 H

ar
ris

/S
ci

en
ce

 C
ar

to
on

s 
Pl

us
REM sleep rapid eye movement sleep; 
a recurring sleep stage during which vivid 
dreams commonly occur. Also known as para-
doxical sleep, because the muscles are relaxed 
(except for minor twitches) but other body 
systems are active. (Sometimes called R sleep.)

alpha waves the relatively slow brain waves 
of a relaxed, awake state.

hallucinations false sensory experiences, 
such as seeing something in the absence of 
an external visual stimulus.

delta waves the large, slow brain waves 
associated with deep sleep.

To catch your own hypnagogic experiences, 
you might use your alarm’s snooze function.

 To better understand EEG readings and their relationship to consciousness, sleep, and dreams, experience 
the tutorial and simulation in Topic Tutorial: PsychSim6, EEG and Sleep Stages.

REM Sleep

Except during very scary dreams, your genitals become aroused during REM sleep. 
You may have an erection or increased vaginal lubrication and clitoral engorgement, 
regardless of whether the dream’s content is sexual (Karacan et al., 1966). Men’s com-
mon “morning erection” stems from the night’s last REM period, often just before wak-
ing. Many men troubled by occasional erectile difficulties still get sleep-related erections, 
suggesting the problem is not between their legs.

During REM sleep, your brain’s motor cortex is active, but your brainstem blocks its 
messages. This leaves your muscles relaxed, so much so that, except for an occasional 
finger, toe, or facial twitch, you are essentially paralyzed. Moreover, you cannot easily be 
awakened. (This immobility may occasionally linger as you awaken from REM sleep, pro-
ducing a disturbing experience of sleep paralysis [Santomauro & French, 2009].) REM sleep 
is thus sometimes called paradoxical sleep: The body is internally aroused, with  waking-like 
brain activity, yet asleep and externally calm. We spend about 600 hours a year experi-
encing some 1500 dreams, or more than 100,000 dreams over a typical  lifetime—dreams 
swallowed by the night but not acted out, thanks to REM’s protective paralysis.

MODULE 8 S L E E P  A N D  D R E A M S

FIGURE 8.3
The moment of sleep We seem unaware of the 
moment we fall into sleep, but someone watching 
our brain waves could tell (Dement, 1999).

About an hour after you first fall asleep, a strange thing happens. Rather than con-
tinuing in deep slumber, you ascend from your initial sleep dive. Returning through N2 
(where you’ll ultimately spend about half your night), you enter the most intriguing 
sleep phase—REM sleep (FIGURE 8.4). For about 10 minutes, your brain waves become 
rapid and saw-toothed, more like those of the nearly awake N1 sleep. But unlike N1, 
during REM sleep your heart rate rises, your breathing becomes rapid and irregular, and 
every half-minute or so your closed eyes dart around in momentary bursts of activity. 
These eye movements announce the beginning of a dream—often emotional, usually 
story-like, and richly hallucinatory. Dreams aren’t real, but REM sleep tricks your brain 
into responding as if they were (Andrillon et al., 2015). Because anyone watching a sleep-
er’s eyes can notice these REM bursts, it is amazing that science was ignorant of REM 
sleep until 1952.
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Hours of sleep

Awake

REM

N1

N2

N3

 Young Adults

Older Adults

1 2 3 4 5 6 7 8

Hours of sleep

Awake

REM

N1

N2

N3

1 2 3 4 5 6 7 8

REM sleep increases
as night progresses

Horses, which spend 92 percent of each day 
standing and can sleep standing, must lie 
down for REM sleep (Morrison, 2003).

RP-1 Why would communal sleeping 
provide added protection for those 
whose safety depends on vigilance, 
such as these refugees in Paris?

RETRIEVAL PRACTICE
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RP-2 What are the sleep stages, and in what order do we normally travel through those stages?

RP-3 Match the sleep stage (i–iii) with the cognitive experience (a–c).

Sleep stage:
i. N1
ii. N3
iii. REM

Cognitive experience:
a. story-like dream
b. fleeting images
c. minimal awareness

ANSWERS IN APPENDIX E

FIGURE 8.4
The stages in a typical night’s 
sleep People pass through a multistage 
sleep cycle several times each night. As 
the night goes on, periods of deep sleep 
diminish and, for younger adults, REM sleep 
increases. As people age, sleep becomes 
more fragile, with awakenings common 
among older adults (Kamel & Gammack, 
2006; Neubauer, 1999).

The sleep cycle repeats itself about every 90 minutes for younger adults (with shorter, 
more frequent cycles for older adults). As the night goes on, deep N3 sleep grows shorter 
and disappears, and REM and N2 sleep periods get longer (see Figure 8.4). By morning, 
we have spent 20 to 25 percent of an average night’s sleep—some 100 minutes—in REM 
sleep. In sleep lab studies, 37 percent of participants have reported rarely or never hav-
ing dreams that they “can remember the next morning” (Moore, 2004). Yet even they, 
more than 80 percent of the time, could recall a dream after being awakened during REM 
sleep. Neuroscientists have also identified brain regions that are active during dreaming, 
which enables them to detect when dreaming occurs (Sicarli et al., 2017).
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What Affects Our Sleep Patterns?

People rarely snore during dreams. When REM 
starts, snoring stops.

Suprachiasmatic
nucleus

Suprachiasmatic
nucleus

Blood vessel

No melatonin
produced

Melatonin
produced

Blood vessel

Light

Melatonin production suppressed Melatonin produced

Pineal glandPineal gland

(a) (b)

True or false? “Everyone needs 8 hours of sleep.” False. Newborns often sleep two-thirds 
of their day, most adults no more than one-third (with some thriving on fewer than 
6 hours nightly, others racking up 9 or more). But there is more to our sleep differences 
than age. Some are awake between nightly sleep periods—sometimes called “first sleep” 
and “second sleep” (Randall, 2012). And some find that a 15-minute midday nap is as 
effective as another hour of nighttime sleep (Horne, 2011).

Sleep patterns are genetically influenced. Researchers are tracking the sleep- 
regulating genes in humans and other animals (Hayashi et al., 2015; Mackenzie et al., 
2015). One analysis of 1.3 million people identified 956 genes related to sleep patterns 
such as insomnia (Jansen et al., 2019). Another such analysis identified genes associated 
with being a morning person (Jones et al., 2019).

Sleep patterns are also culturally, socially, and economically influenced. In Britain, Can-
ada, Germany, Japan, and the United States, adults average 7 hours of sleep a night on 
workdays and 7 to 8 hours on other days (NSF, 2013). The weeknight sleep of many students 
and workers falls short of this average, however (NSF, 2008). Earlier school start times, more 
extracurricular activities, and fewer parent-set bedtimes lead American adolescents to get 
less sleep than their Australian counterparts (Short et al., 2013). Those who struggle to pay 
their bills also struggle to get enough sleep (Johnson et al., 2018; Mai et al., 2019; Vancamp-
fort et al., 2018). With sleep, as with waking behavior, biology and environment interact.

Being bathed in (or deprived of) light disrupts our 24-hour biological clock  (Czeisler 
et al., 1999; Dement, 1999). One study simulated a space mission to Mars, in which 
 astronauts-in-training spent 520 days deprived of natural sunlight (Basner et al., 2013). 
As a result, they experienced desynchronization. This condition, which night-shift workers 
also tend to experience, may lead to fatigue, stomach problems, heart disease, and, for 
women, breast cancer (Knutsson & Bøggild, 2010; Lin et al., 2015; Puttonen et al., 2009). 
Our ancestors’ body clocks were attuned to the rising and setting sun of the 24-hour 
day, leading them to get more sleep during the dark winter months and less during the 
sunny summer months (van Egmond et al., 2019). 

Today’s young adults adopt something closer to a 25-hour day, by staying up too 
late to get 8 hours of sleep. For this, we can thank (or blame) Thomas Edison, inventor 

suprachiasmatic nucleus (SCN) a pair of 
cell clusters in the hypothalamus that con-
trols circadian rhythm. In response to light, 
the SCN causes the pineal gland to adjust 
melatonin production, thus modifying our 
feelings of sleepiness.

MODULE 8 S L E E P  A N D  D R E A M S

LOQ 8-4  How do biology and environment interact in our sleep patterns?LOQ

Whether for work or play, bright light tweaks the circadian clock by activating 
light-sensitive retinal proteins. These proteins control the circadian clock by trigger-
ing signals to the brain’s suprachiasmatic nucleus (SCN)—a pair of grain-of-rice-sized, 
10,000-cell clusters in the hypothalamus (FIGURE 8.5). The SCN does its job partly by 
causing the brain’s pineal gland to decrease its production of the sleep-inducing hor-
mone melatonin in the morning and to increase it in the evening (Chang et al., 2015; 
Gandhi et al., 2015). (A 2017 Nobel Prize was awarded for research on the molecular biol-
ogy that runs our biological clock.)

FIGURE 8.5
The biological clock (a) Light striking 
the retina signals the suprachiasmatic 
nucleus (SCN) to suppress the pineal gland’s 
production of the sleep hormone melatonin. 
(b) At night, the SCN quiets down, allowing 
the pineal gland to release melatonin into 
the bloodstream.
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Why Do We Sleep?

of the light bulb. Approximately 90 percent of Americans report using a 
light-emitting electronic device one hour before going to sleep (Chang et al., 
2015). Such artificial light delays sleep and affects sleep quality. For first-
year college students, staying up late watching television interfered with 
the onset, quality, and duration of their sleep (Exelmans & Van den Bulck, 
2018). Streaming disrupts dreaming.

Sleep often eludes those who stay up late and sleep in on weekends, 
and then go to bed earlier on Sunday evening in preparation for the new 
workweek (Oren & Terman, 1998). Like New Yorkers readjusting after a trip 
to California, they experience “social jet lag.” For North Americans who fly 
to Europe and need to be up when their circadian rhythm cries “SLEEP,”
bright light (spending the next day outdoors) helps reset the biological 
clock (Czeisler et al., 1986, 1989; Eastman et al., 1995).
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A circadian disadvantage: One study of more 
than 24,000 Major League Baseball games 
found that teams that had crossed three 
time zones before playing a series had a 
nearly 60 percent chance of losing their first 
game (Winter et al., 2009). A follow-up study 
replicated this effect in the National Basketball 
Association and National Hockey League (Roy 
& Forest, 2018).

RP-4 The  nucleus helps monitor the brain’s release of 
melatonin, which affects our  rhythm.

ANSWERS IN APPENDIX E

RETRIEVAL PRACTICE

Kruglov_Orda/Shutterstock Andrew D. Myers Utekhina Anna/Shutterstock Steffen Foerster/Shutterstock RubberBall Productions/Getty Images Eric Isselee/Shutterstock pandapaw/Shutterstock

 2. Sleep helps us recuperate. Sleep gives our body and brain the chance to repair, rewire,
and reorganize. It helps the body heal from infection and restores the immune sys-
tem (Dimitrov et al., 2019). Sleep gives resting neurons time to repair themselves,
while pruning or weakening unused connections (Ascády & Harris, 2017; Ding et al.,
2016; Li et al., 2017). Bats and other animals with high waking metabolism burn a lot
of calories, producing free radicals, molecules that are toxic to neurons. Sleep sweeps
away this toxic waste, along with protein fragments that for humans can cause Alz-
heimer’s disease (Beil, 2018; Xie et al., 2013). Think of it this way: When conscious-
ness leaves our house, workers come in to clean, saying “Good night. Sleep tidy.”

 3. Sleep helps restore and rebuild our fading memories of the day’s experiences. To sleep
is to strengthen. Sleep consolidates our memories by replaying recent learning and
strengthening neural connections (Paller & Oudiette, 2018). It reactivates recent expe-
riences stored in the hippocampus and shifts them for permanent storage elsewhere
in the cortex (Racsmány et al., 2010; Urbain et al., 2016). Adults, children, and infants
trained to perform tasks therefore recall them better after a night’s sleep, or even
after a short nap, than after several hours awake (Friedrich et al., 2015;  Horváth et al., 
2017; Sandoval et al., 2017; Seehagen et al., 2015). Older adults’ more frequently dis-
rupted sleep also disrupts their memory consolidation (Boyce et al., 2016; Pace-Schott
& Spencer, 2011). 

LOQ 8-5  What are sleep’s functions?

So, our sleep patterns differ from person to person and from culture to culture. But why 
do we have this need for sleep? Psychologists offer five possible reasons:

1. Sleep protects. When darkness shut down the day’s hunting, gathering, and travel,
our distant ancestors were better off asleep in a cave, out of harm’s way. Those who
didn’t wander around dark cliffs were more likely to leave descendants. This fits a
broader principle: A species’ sleep pattern tends to suit its ecological niche (Siegel,
2009). Animals with the greatest need to graze and the least ability to hide tend to
sleep less. Animals also sleep less, with no ill effects, during times of mating and
migration (Siegel, 2012). (For a sampling of animal sleep times, see FIGURE 8.6.)

LOQ

FIGURE 8.6
Animal sleep time Would you rather be 
a brown bat and sleep 20 hours a day or a 
giraffe and sleep 2 hours a day? (Data from 
NIH, 2010.)
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 4. Sleep feeds creative thinking. Dreams can inspire noteworthy artistic and scientific
achievements, such as the dreams that clued chemist August Kekulé to the struc-
ture of benzene (Ross, 2006) and inspired medical researcher Carl Alving (2011) to
invent the vaccine patch. More commonplace is the boost that a complete night’s
sleep gives to our thinking and learning. After working on a task, then sleeping
on it, people solve difficult problems more insightfully than do those who stay
awake (Barrett, 2011; Sio et al., 2013). They also are better at spotting connections
among novel pieces of information (Ellenbogen et al., 2007; Whitehurst et al.,
2016). To think smart and see connections, it often pays to ponder a problem just
before bed and then sleep on it.

 5. Sleep supports growth. During slow-wave sleep, which occurs mostly in the first
half of a night’s sleep, the pituitary gland releases human growth hormone,
which is necessary for muscle development.

A regular full night’s sleep can “dramatically improve your athletic ability,”
report James Maas and Rebecca Robbins (2010). REM sleep and N2 sleep—which 
occur mostly in the final hours of a long night’s sleep—help strengthen the 
neural connections that build enduring memories, including the “muscle 
memories” learned while practicing tennis or shooting baskets. Sleep scien-
tist Cheri Mah and her colleagues (2011) advise athletes on how to build sleep 
into their training. She helped transform professional basketball player Andre Igoudala 
from an afternoon-napping, late-night videogamer into someone with healthy sleep 
habits (Gonzalez, 2018). The result? Igoudala played more minutes, shot more effec-
tively, and received the 2015 National Basketball Association Finals Most Valuable Player 
award. Given all the benefits of sleep, it’s no wonder that sleep loss hits us so hard.

Sleep faster, we need the pillows.” — Yiddish 

proverb

“

Corduroy pillows make headlines.” 
— Anonymous

“

Ample sleep supports skill 
learning and high perfor-
mance Figure skater Sarah 
Hughes was advised to cut her 
early-morning practices as part of 
a recommended sleep regimen. 
This led to improved perfor-
mances, better scores, and finally a 
2002 Olympic gold medal.

TIMOTHY A. CLARY/AFP/Getty Images

RP-5 What are five proposed reasons for our need for sleep?
ANSWERS IN APPENDIX E

RETRIEVAL PRACTICE

Sleep Deprivation and Sleep Disorders

In 1989, Michael Doucette was named 
America’s Safest Driving Teen. In 1990, while 
driving home from college, he fell asleep at 
the wheel and collided with an oncoming 
car, killing both himself and the other driver. 
Michael’s driving instructor later acknowledged 
never having mentioned sleep deprivation and 
drowsy driving (Dement, 1999).

When our body yearns for sleep but does not get it, we begin to feel terrible. Trying to 
stay awake, we will eventually lose. In the tiredness battle, sleep always wins.

Effects of Sleep Loss
Modern sleep patterns—the “Great Sleep Recession”—leave us not only sleepy but 
drained of energy and our sense of well-being (Keyes et al., 2015; Thorarinsdottir et al., 
2019). After several 5-hour nights, we accumulate a sleep debt that cannot be satisfied by 
one long sleep. “The brain keeps an accurate count of sleep debt for at least two weeks,” 
reported sleep researcher William Dement (1999, p. 64).

Obviously, then, we need sleep. Sleep commands roughly one-third of our lives—
some 25 years, on average. Allowed to sleep unhindered, most adults—who are pay-
ing off a sleep debt—will sleep at least 9 hours a night (Coren, 1996). One experiment 
demonstrated the benefits of unrestricted sleep by having volunteers spend 14 hours 
daily in bed for at least a week. For the first few days, the volunteers averaged 12 hours 
of sleep or more per day, apparently paying off a sleep debt that averaged 25 to 30 hours. 
That accomplished, they settled back to 7.5 to 9 hours nightly and felt energized and 
happier (Dement, 1999). 

College and university students are especially sleep deprived; 69 percent in one U.S. 
survey reported “feeling tired” or “having little energy” on at least several days during 
the two previous weeks (AP, 2009). One in four Chinese university students has serious 
sleep problems (Li et al., 2018). U.S. surveys reveal that 75 percent of high school stu-
dents report getting fewer than 8 hours of nightly sleep, and that 28 percent of them 
acknowledged falling asleep in class at least once a week (CDC, 2019; NSF, 2006). The 
going needn’t get boring before students start snoring.
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Sleep loss also affects our mood. Tiredness triggers testiness: Less sleep predicts more 
anger and relationship conflicts (Keller et al., 2019; Krizan & Hisler, 2019; Madrid-Valero 
et al., 2019). And sleep loss is a strong predictor of depressive disorders (Palagini et al., 
2019). Researchers who studied thousands of adolescents across two studies found that 
those who slept 5 or fewer hours a night had a 70 and 80 percent higher risk of depres-
sion and suicidal thinking than their peers who slept 8 hours or more (Gangwisch et al., 
2010; Whitmore et al., 2018). Among a half million 30- to 79-year-olds from China, those 
who slept 5 or fewer hours a night had a more than doubled rate of depression (Sun 
et al., 2018). This link does not appear to reflect an effect of depression on sleep. When 
children and youth are followed through time, sleep loss predicts depression rather 
than vice versa (Gregory et al., 2009). For people at risk for suicide, a night of poor sleep 
increases their next-day suicidal thinking (Littlewood et al., 2019).  

But there is hope: REM sleep’s processing of emotional experiences helps pro-
tect against depression (Walker & van der Helm, 2009). This may help to explain 
why parentally enforced bedtimes predict less depression. It also helps explain why 
later secondary school start times consistently produce more sleep, better and more 
on-time attendance, improved alertness, and fewer car accidents among students 
(Bowers & Moyer, 2017; Foss et al., 2019; Morgenthaler et al., 2016). When the Seattle 
School District moved secondary school start times 55 minutes later, the results were 
clear: more sleep and better grades (Dunster et al., 2018). Thus, European high schools 
rarely start before 9 a.m. (Fischetti, 2014). The American Academy of Pediatrics (2014) 
advocates delaying adolescents’ school start times to “allow students the opportu-
nity to achieve optimal levels of sleep (8.5–9.5 hours).” As psychologist Roxanne 
Prichard notes, “Nothing gets worse with better sleep, and a lot of things get better”  
(Brody, 2018). 

When one psychology professor challenged students to sleep at least 8 hours each 
night during final exams week, those who completed the challenge earned the highest 
final exam grades (Scullin, 2019). The bottom line: Sleep better to perform better. 

Lack of sleep can also make you gain weight. Sleep deprivation messes with our hor-
mones, our metabolism, and our brain’s responses to food by

· increasing ghrelin, a hunger-arousing hormone, and decreasing its hunger- 
suppressing partner, leptin (Shilsky et al., 2012).

· increasing cortisol, a stress hormone that stimulates the body to make fat.

· decreasing metabolic (energy use) rate (Schmid et al., 2015; Potter et al., 2017).

· disrupting gene expression, which increases risk for heart disease and other
negative health outcomes (Möller-Levet et al., 2013; Mure et al., 2018).

· enhancing limbic brain responses to the mere sight of food and decreasing cortical
responses that help us resist temptation (Benedict et al., 2012; Greer et al., 2013;
St-Onge et al., 2012).

Thus, children and adults who sleep less are heavier than average, and in recent
decades people have been sleeping less and weighing more (Hall et al., 2018; Miller et al., 
2018). Moreover, experimental sleep deprivation increases appetite and junk food eat-
ing; our tired brain finds fatty foods more enticing (Fang et al., 2015; Hanlon et al., 2015; 
Rihm, 2019). So, sleep loss helps explain the weight gain common among sleep-deprived 
students (Hull et al., 2007). 

Sleep also affects our physical health. When infections do set in, we typically sleep 
more, boosting our immune cells. Sleep deprivation can suppress immune cells that bat-
tle viral infections and cancer (Möller-Levet et al., 2013; Motivala & Irwin, 2007; Opp & 
Krueger, 2015). One experiment exposed volunteers to a cold virus. Those who averaged 
less than 5 hours’ sleep a night were 4.5 times more likely to develop a cold than those 
who slept more than 7 hours a night (Prather et al., 2015). Sleep’s protective effect may 
help explain why people who sleep 7 to 8 hours a night tend to outlive those who are 
chronically sleep deprived (Dew et al., 2003; Parthasarathy et al., 2015; Scullin & Bliwise, 
2015).

Sleep deprivation slows reactions and increases errors on visual attention tasks simi-
lar to those involved in screening airport baggage, performing surgery, and reading X-rays 
(Caldwell, 2012; Lim & Dinges, 2010). When especially drowsy, we may unknowingly 

Sleep stealers “You wake up in the middle of 
the night and grab your smartphone to check 
the time—it’s 3 a.m.—and see an alert. Before 
you know it, you fall down a rabbit hole of 
email and Twitter. Sleep? Forget it.” — Nick 
Bilton, “Disruptions: For a Restful Night, Make 
Your Smartphone Sleep on the Couch,” 2014

Remember to sleep because you have to 
sleep to remember.” — James B. Maas and 

Rebecca S. Robbins, Sleep for Success, 2010

“
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experience a 1- to 6-second “microsleep” (Koch, 2016). Slow responses and microsleeps 
can spell disaster for those operating equipment, piloting, or driving. Drowsy driving has 
contributed to an estimated 1 in 6 American traffic accidents (AAA, 2010) and to some 30 
percent of Australian highway deaths (Maas, 1999). Consider the engineers of two New 
York-area commuter trains, whose fatigue from sleep apnea caused them to crash, injur-
ing 100 people and killing one bystander (McGeehan, 2018). When sleepy frontal lobes 
confront an unexpected situation, misfortune often results.
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accidents

4200

4000

3800
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Fall time change
(hour of sleep gained)

Less sleep,
more
accidents

More sleep,
fewer accidents

Number of
accidents

Monday
before

Monday
after

Monday
before

Monday
after

(a) (b)

Heart
Increased risk of
high blood pressure

Stomach
Increase in the hunger-
arousing hormone,
ghrelin; decrease in
the hunger-suppressing
hormone, leptin

Muscles 
Reduced strength;
slower reaction time
and motor learning

Joints
Increased inflammation
and arthritis

Fat cells
Increased production;
greater risk of obesity

Immune system
Decreased production of
immune cells; increased
risk of viral infections,
such as colds

Brain
Decreased ability to focus attention
and process and store memories; 
increased risk of depression; decreased 
metabolic rate; increased cortisol; 
enhanced limbic brain responses 
to the mere sight of food; decreased 
cortical responses—reducing 
ability to resist 
temptation

So shut your eyes 
Kiss me goodbye 
And sleep 
Just sleep.” — My Chemical Romance, “Sleep”

“
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FIGURE 8.7
Less sleep = more accidents (a) On the 
Monday after the spring time change, when 
people lose one hour of sleep, accidents 
increased, as compared with the Monday 
before. (b) In the fall, traffic accidents 
normally increase because of more snow, ice, 
and darkness, but they diminished after the 
time change. (Data from Coren, 1996.)

FIGURE 8.8
How sleep deprivation affects us

Stanley Coren capitalized on what is, for many North Americans, a semi-annual 
sleep-manipulation experiment—the “spring forward” to daylight saving time and “fall 
back” to standard time. Searching millions of Canadian and American records, Coren 
found that accidents increased immediately after the spring-forward time change, 
which shortens sleep (FIGURE 8.7).

FIGURE 8.8 summarizes the effects of sleep deprivation. But there is good news! 
Psychologists have discovered a treatment that strengthens memory, increases 
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What have you learned about sleep that you could apply to yourself?

ASK YOURSELF

 To see whether you are one of the many sleep-deprived students, engage online with the self-assessment 
activity Assess Your Strengths: Are You Sleep Deprived? How Can You Improve Your Sleep? And consider how 
researchers have addressed these issues by engaging online with How Would You Know If Sleep Deprivation 
Affects Academic Performance?

Major Sleep Disorders

Sleep is like love or happiness. If you 
 pursue it too ardently it will elude you.” 
— Wilse Webb, Sleep: The Gentle Tyrant, 1992

“

There is a gulf fixed between those who 
can sleep and those who cannot. It is one 
of the great divisions of the human race.” 
— Iris Murdoch, Nuns and Soldiers, 1980

“

About 1 in 10 adults, and 1 in 4 older adults, complain of insomnia—persistent prob-
lems in either falling or staying asleep (Irwin et al., 2006). The result is tiredness and 
increased risk of depression (Baglioni et al., 2016). From middle age on, awakening occa-
sionally during the night becomes the norm, not something to fret over or treat with 
medication (Vitiello, 2009). Ironically, insomnia becomes worse when we fret about it. 
In laboratory studies, people with insomnia do sleep less than others. But they typi-
cally overestimate how long it takes them to fall asleep and underestimate how long 
they actually have slept (Harvey & Tang, 2012). Even if we have been awake only an 
hour or two, we may think we have had very little sleep because it’s the waking part we 
remember.

The most common quick fixes for true insomnia, sleeping pills and alcohol, typically 
aggravate the problem—reducing REM sleep, causing concentration and memory prob-
lems, and leaving the person with next-day blahs. Such aids can also lead to tolerance—a 
state in which increasing doses are needed to produce an effect. Better to visit a sleep 
specialist to obtain a healthy long-term treatment plan. 
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TABLE 8.1 Get a Better Night’s Sleep: Natural Sleep Aids
• Exercise regularly but not in the late evening (Lowe et al., 2019). (Late afternoon is best.)

• Avoid caffeine after early afternoon, and avoid food and drink near bedtime. The exception would 
be a glass of milk, which provides raw materials for the manufacture of serotonin, a neurotransmit-
ter that facilitates sleep.

• Relax before bedtime, using dimmer light.

• Sleep on a consistent schedule (rise at the same time, even after a restless night) and avoid long 
naps (Jansson-Fröjmark et al., 2019).

• Hide time displays so you aren’t tempted to check repeatedly.

• Reassure yourself that temporary sleep loss happens, and it’s normal to struggle to sleep some-
times. Just try to do your best each day.

• Focus your mind on nonarousing, engaging thoughts, such as song lyrics or vacation travel (Gellis 
et al., 2013). (Thinking about falling asleep may keep you awake.)

• Manage stress. Realize that for any stressed organism, being vigilant is natural and adaptive. Less 
stress = better sleep.

concentration, boosts mood, moderates hunger, reduces obesity, fortifies the immune 
system, improves school performance, and lessens the risk of fatal accidents. Even bet-
ter news: The treatment feels good, it can be self-administered, and it’s free! If you are 
a typical college or university student, often going to bed late, you might feel trapped in 
a cycle of sleeplessness. Your stressful living situation might make sleep seem more of a 
luxury than a necessity. One night this week, try to add 15 minutes to your sleep. If you 
feel more rested and less like a zombie, try adding more sleep as often as you can. For 
some additional tips on getting better quality sleep, see TABLE 8.1.

Do you have trouble sleeping when anxious or excited? Most of us do. An occasional 
loss of sleep is nothing to worry about. But for those who have a major sleep  disorder—
insomnia, narcolepsy, sleep apnea, sleepwalking (somnambulism), sleeptalking, or night 
terrors—trying to sleep can be a nightmare. (See TABLE 8.2 for a summary of these 
disorders.)
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Dreams

RP-6 A well-rested person would be more likely to have  (trouble 
concentrating/quick reaction times) and a sleep-deprived person would be more likely 
to  (gain weight/fight off a cold).

ANSWERS IN APPENDIX E

RETRIEVAL PRACTICE

insomnia recurring problems in falling or 
staying asleep.

narcolepsy a sleep disorder characterized 
by uncontrollable sleep attacks. The sufferer 
may lapse directly into REM sleep, often at 
inopportune times.

sleep apnea a sleep disorder characterized 
by temporary cessations of breathing during 
sleep and repeated momentary awakenings.

night terrors a sleep disorder characterized 
by high arousal and an appearance of being 
terrified; unlike nightmares, night terrors 
occur during N3 sleep, within 2 or 3 hours of 
falling asleep, and are seldom remembered.

dream a sequence of images, emotions, and 
thoughts passing through a sleeping person’s 
mind.

Now playing at an inner theater near you: the premiere of a sleeping person’s vivid 
dream. This never-before-seen mental movie features captivating characters wrapped 
in a plot so original and unlikely, yet so intricate and so seemingly real, that the viewer 
later marvels at its creation.

REM dreams are vivid, emotional, and often bizarre (Loftus & Ketcham, 1994). Waking 
from one, we may wonder how our brain can so creatively, colorfully, and completely 
construct this alternative world. In the shadowland between our dreaming and waking 
consciousness, we may even wonder for a moment which is real. Awakening from a 
nightmare, a 4-year-old may be sure there is a bear in the house.
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TABLE 8.2 Sleep Disorders
Disorder Rate Description Effects

Insomnia 1 in 4 adults (based 
on past year’s 
symptoms) 

Ongoing difficulty fall-
ing or staying asleep.

Chronic tiredness, increased risk of 
depression, obesity, hypertension, 
and arthritic and fibromyalgia pain 
(Olfson et al., 2018). Reliance on 
sleeping pills and alcohol, which 
reduce REM sleep and lead to toler-
ance—a state in which increasing 
doses are needed to produce an 
effect.

Narcolepsy 1 in 2000 adults Sudden attacks of over-
whelming sleepiness.

Risk of falling asleep at a danger-
ous moment. Narcolepsy attacks 
usually last less than 5 minutes, but 
they can happen at the worst and 
most emotional times. Everyday 
activities, such as driving, require 
extra caution.

Sleep apnea 1 in 20 adults Stopping breathing 
repeatedly while 
sleeping.

Fatigue and depression (as a result 
of slow-wave sleep deprivation). 
Associated with obesity (especially 
among men).

Sleepwalk-
ing and 
sleeptalking

1–15 in 100 in the 
general population 
for sleepwalking 
(NSF, 2016); about 
half of young chil-
dren for sleeptalking 
(Reimão & Lefévre, 
1980)

Doing normal waking 
activities (sitting up, 
walking, speaking) 
while asleep. Sleep-
talking can occur 
during any sleep stage. 
Sleepwalking happens 
in N3 sleep.

Few serious concerns. Sleepwalkers 
return to their beds on their own or 
with the help of a family member, 
rarely remembering their trip the 
next morning.

Night terrors 1 in 100 adults; 1 in 
30 children

Appearing terrified, 
talking nonsense, 
sitting up, or walking 
around during N3 
sleep; different from 
nightmares.

Doubling of a child’s heart and 
breathing rates during the attack. 
Luckily, children remember little 
or nothing of the fearful event the 
next day. As people age, night ter-
rors become increasingly rare.

LOQ 8-7  What do we dream, and what functions have theorists proposed for 
dreams?

LOQ
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Discovering the link between REM sleep and dreaming began a new era in dream 
research. Instead of relying on someone’s hazy recall hours later, researchers could 
catch dreams as they happened, awakening people during or within 3 minutes of a REM 
sleep period to hear a vivid account.

What We Dream
We spend 6 years of our life in dreams, many of which are anything but sweet. For women 
and men, 8 in 10 dreams are marked by at least one negative event or emotion (Domhoff, 
2007). Common themes include repeatedly failing in an attempt to do something; being 
attacked, pursued, or rejected; or experiencing misfortune (Hall et al., 1982). Dreams with 
sexual imagery occur less often than you might think (though more often after consum-
ing sexual media [Van den Bulck et al., 2016]). In one study, only 1 in 10 dreams among 
young men and 1 in 30 among young women had sexual content (Domhoff, 1996).

More commonly, a dream’s story line incorporates traces of previous days’ nonsexual 
experiences and preoccupations (Nikles et al., 2017):

· Trauma and dreams After suffering a trauma, people commonly report nightmares,
which help extinguish daytime fears (Levin & Nielsen, 2007, 2009). Auschwitz con-
centration camp inmates, Palestinian children living amid conflict, and Americans
after the 9/11 terrorist attacks all have experienced frequent trauma-related dreams
(Owczarski, 2018; Propper et al., 2007; Punamäki & Joustie, 1998).

· Musicians’ dreams Compared with nonmusicians, musicians report twice as many
dreams of music (Uga et al., 2006).

· Blind people’s dreams Studies in four countries have found blind people mostly
dreaming of using their nonvisual senses (Buquet, 1988; Taha, 1972; Vekassy, 1977).
But even natively blind people sometimes “see” in their dreams (Bértolo, 2005).
Likewise, people born paralyzed below the waist sometimes dream of walking,
standing, running, or cycling (Saurat et al., 2011; Voss et al., 2011).

· Media experiences and dreams In a study of 1287 Turkish people, “participants who
consumed violent media tended to have violent dreams, and participants who
consumed sexual media tended to have sexual dreams” (Van den Bulck et al., 2016).

Our two-track mind continues to monitor our environment while we sleep. Sensory
stimuli—a particular odor or a phone’s ringing—may be instantly and ingeniously woven 
into the dream story. In a classic experiment, researchers lightly sprayed cold water on 
dreamers’ faces (Dement & Wolpert, 1958). Compared with sleepers who did not get the 
cold-water treatment, these people were more likely to dream about a waterfall, a leaky 
roof, or even about being sprayed by someone.

So, could we learn a foreign language by hearing it played while we sleep? If only. 
While sleeping we can learn to associate a sound with a mild electric shock (and to 
react to the sound accordingly). We can also learn to associate a particular sound with a 
pleasant or unpleasant odor (Arzi et al., 2012). But we do not remember recorded infor-
mation played while we are soundly asleep (Eich, 1990; Wyatt & Bootzin, 1994). In fact, 
anything that happens during the 5 minutes just before we fall asleep is typically lost 
from memory (Roth et al., 1988). This explains why sleep apnea patients, who repeatedly 
awaken with a gasp and then immediately fall back to sleep, do not recall the episodes. 
Ditto someone who awakens momentarily, sends a text message, and the next day can’t 
remember doing so. It also explains why dreams that momentarily awaken us are mostly 
forgotten by morning. To remember a dream, get up and stay awake for a few minutes.

Why We Dream
Dream theorists have proposed several explanations of why we dream, including these:

To satisfy our own wishes. In 1900, in his landmark book The Interpretation of Dreams, 
Sigmund Freud offered what he thought was “the most valuable of all the discoveries it 
has been my good fortune to make.” He proposed that dreams provide a psychic safety 
valve that discharges otherwise unacceptable feelings. He viewed a dream’s manifest 
content (the apparent and remembered story line) as a censored, symbolic version of its 
latent content, the unconscious drives and wishes (often erotic) that would be threat-
ening if expressed directly. Thus, a gun might be a disguised representation of a penis.
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A popular sleep myth: If you dream you are 
falling and hit the ground (or if you dream 
of dying), you die. Unfortunately, those who 
could confirm these ideas are not around to 
do so. Many people, however, have had such 
dreams and are alive to report them.

Follow your dreams, except for that one 
where you’re naked at work.” — Attributed to 

comedian Henny Youngman

“

manifest content according to Freud, 
the symbolic, remembered story line of a 
dream (as distinct from its latent, or hidden, 
content).

latent content according to Freud, the 
underlying meaning of a dream (as distinct 
from its manifest content).
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Freud considered dreams the key to understanding our inner conflicts. However, his 
critics say it is time to wake up from Freud’s dream theory, which they regard as a scien-
tific nightmare. Legend has it that even Freud, who loved to smoke cigars, acknowledged 
that “sometimes, a cigar is just a cigar.” Seth Stephens-Davidowitz (2017) analyzed 
whether phallic foods “sneak into our dreams with unexpected frequency.” His answer: 
They do not. Cucumbers, for example, are the seventh most dreamed-of vegetable and 
the seventh most common vegetable. “There is no reason to believe any of Freud’s spe-
cific claims about dreams and their purposes,” observed dream researcher William 
Domhoff (2003). Sometimes, a cucumber is just a cucumber.  

Some contend that even if dreams are symbolic, they could be interpreted any way 
one wished. Others maintain that dreams hide nothing. Freud’s wish-fulfillment theory 
of dreams has in large part given way to other theories.

To file away memories. The information-processing perspective proposes that dreams may 
help sift, sort, and fix the day’s experiences in our memory. Some studies support this view. 
When tested the day after learning a task, those who had been deprived of both slow-wave 
and REM sleep did not do as well as those who had slept undisturbed (Stickgold, 2012). 
Other studies showed similar memory lapses for new material among people who were 
awakened every time they began REM sleep (Empson & Clarke, 1970; Karni & Sagi, 1994).

Brain scans confirm the link between REM sleep and memory. The brain regions 
that were active as rats learned to navigate a maze, or as people learned to perform a 
visual-discrimination task, became active again later during REM sleep (Louie & Wil-
son, 2001; Maquet, 2001). So precise were these activity patterns that scientists could tell 
where in the maze the rat would be if awake. To sleep, perchance to remember.

When people interpret [a dream] as if 
it were meaningful and then sell those 
 interpretations, it’s quackery.” — Sleep 

researcher J. Allan Hobson (1995)

“

(a) Learning. (b)  Sleep consolidates our learning into
long-term memory.

(c) Learning is retained.

Rapid eye movements also stir the liquid 
behind the cornea; this delivers fresh oxygen 
to corneal cells, preventing their suffocation.To make sense of neural static. Other theories propose that dreams erupt from neural 

activation spreading upward from the brainstem (Antrobus, 1991; Hobson, 2003, 2004, 
2009). According to the activation-synthesis theory, dreams are the brain’s attempt to synthe-
size random neural activity. Much as a neurosurgeon can produce hallucinations by stim-
ulating different parts of a patient’s cortex, so can stimulation originating within the brain.  

MODULE 8 S L E E P  A N D  D R E A M S

This is important news for students, many of whom, observed researcher Robert 
Stickgold (2000), suffer from a kind of sleep bulimia—sleep deprived on weekdays and 
binge sleeping on the weekend. “If you don’t get good sleep and enough sleep after 
you learn new stuff, you won’t integrate it effectively into your memories,” he warned. 
That helps explain why high school students with high grades slept about 25 minutes 
longer each night than their lower-achieving classmates (Wolfson & Carskadon, 1998; 
see FIGURE 8.9). Sacrificing sleep time to study actually worsens academic performance, 
by making it harder the next day to understand class material or do well on a test 
 (Gillen-O’Neel et al., 2013).

To develop and preserve neural pathways. Perhaps dreams, or the brain activity asso-
ciated with REM sleep, serve a physiological function, providing the sleeping brain with 
periodic stimulation. This theory makes developmental sense. Stimulating experiences 
preserve and expand the brain’s neural pathways. Infants, whose neural networks are 
fast developing, spend much of their abundant sleep time in REM sleep (FIGURE 8.10).

FIGURE 8.9
A sleeping brain is a working brain
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As Freud might have expected, PET scans of sleeping people also reveal increased activ-
ity in the emotion-related limbic system (in the amygdala) during emotional dreams 
(Schwartz, 2012). In contrast, frontal lobe regions responsible for inhibition and logical 
thinking seem to idle, which may explain why we are less inhibited in our dreams than we 
are when awake (Maquet et al., 1996). Add the limbic system’s emotional tone to the brain’s 
visual bursts and—Voila!—we dream. Damage either the limbic system or the visual cen-
ters active during dreaming, and dreaming itself may be impaired (Domhoff, 2003).

To reflect cognitive development. Some dream researchers prefer to see dreams as part 
of brain maturation and cognitive development (Domhoff, 2010, 2011; Foulkes, 1999). 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. Dreams overlap with waking cogni-
tion and feature coherent speech. They simulate reality by drawing on our concepts and 
knowledge. They engage brain networks that also are active during daydreaming—and 
so may be viewed as intensified mind-wandering, enhanced by visual imagery (Fox et 
al., 2013). Unlike the idea that dreams arise from bottom-up brain activation, the cog-
nitive perspective emphasizes our mind’s top-down control of our dream content (Nir 
& Tononi, 2010). Dreams, says G. William Domhoff (2014), “dramatize our wishes, fears, 
concerns, and interests in striking scenarios that we experience as real events.”
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Question: Does eating spicy foods cause us to 
dream more?
Answer: No, but a spicy food that causes you 
to awaken more increases your chance of 
recalling a dream (Moorcroft, 2003).

FIGURE 8.10
Sleep across the life span As we age, our 
sleep patterns change. During our first few 
months, we spend progressively less time 
in REM sleep. During our first 20 years, we 
spend progressively less time asleep. (Data 
from Snyder & Scott, 1972.)

TABLE 8.3 compares these major dream theories. Although today’s sleep researchers 
debate dreams’ function—and some are skeptical that dreams serve any function—there 
is one thing they agree on: We need REM sleep. Deprived of it by repeated awakenings, 
people return more and more quickly to the REM stage after falling back to sleep. When 
finally allowed to sleep undisturbed, they literally sleep like babies—with increased REM 
sleep, a phenomenon called REM rebound. Most other mammals also experience REM 
rebound, suggesting that the causes and functions of REM sleep are deeply biological. 

TABLE 8.3 Dream Theories
Theory Explanation Critical Considerations

Freud’s wish-fulfillment Dreams provide a “psychic safety valve”—expressing other-
wise unacceptable feelings; dreams contain manifest (remem-
bered) 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 and about past events?

Physiological function Regular brain stimulation from REM sleep may help develop 
and preserve neural pathways.

This 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’ level of cognitive develop-
ment—their knowledge and understanding. Dreams simulate 
our lives, including worst-case scenarios.

Does not propose an adaptive function of dreams.
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(That REM sleep occurs in mammals—and not in animals such as fish, whose behavior 
is less influenced by learning—fits the information-processing theory of dreams.)

So does this mean that because dreams serve physiological functions and extend nor-
mal cognition, they are psychologically meaningless? Not necessarily. Every psycholog-
ically meaningful experience involves an active brain. We are once again reminded of a 
basic principle: Biological and psychological explanations of behavior are partners, not competitors.

Dreams are a fascinating altered state of consciousness. But they are not the only 
altered state. As we will see next, drugs also alter conscious awareness.

Which explanation for why we dream makes the most sense to you? How well does it explain 
your own dreams?

ASK YOURSELF

RP-7  What five theories propose explanations for why we dream?
ANSWERS IN APPENDIX E

RETRIEVAL PRACTICE

REM rebound the tendency for REM sleep 
to increase following REM sleep deprivation.

REVIEW  Sleep and Dreams
MASTER THE MATERIAL
Test Yourself Answer the following questions on your own first, then check 
your answers in Appendix E.

1. Our body temperature tends to rise and fall in sync 
with a biological clock, which is referred to as the 

.

2. During the N1 sleep stage, a person is most likely to experience

a. sleep spindles.
b. hallucinations.

3. The brain emits large, slow delta waves during 
 sleep.

4. As the night progresses, what happens to the REM stage of sleep?

5. Which of the following is NOT one of the reasons that have been 
proposed to explain why we need sleep?
a. Sleep has survival value.
b. Sleep helps us recuperate.
c. Sleep rests the eyes.
d. Sleep plays a role in the growth process.

6. What is the difference between narcolepsy and sleep apnea?

7. In interpreting dreams, Freud was most interested in their
a. information-processing function.
b. physiological function.
c. manifest content, or story line.
d. latent content, or hidden meaning.

8. How has activation-synthesis been used to explain why we dream?

9. “For what one has dwelt on by day, these things are seen in 
visions of the night” (Menander of Athens [342–292 b.c.e.], 
Fragments). How might we use the information-processing 
perspective on dreaming to interpret this ancient Greek quote?

10. The tendency for REM sleep to increase following REM sleep 
deprivation is referred to as .

LEARNING OBJECTIVES
Test Yourself Answer these repeated Learning Objective Questions on your 
own (before checking the answers in Appendix D) to improve your reten-
tion of the concepts (McDaniel et al., 2009, 2015).

sleep, p. 95

circadian [ser-KAY-dee-an] rhythm, 
p. 95

REM sleep, p. 97

alpha waves, p. 97

hallucinations, p. 97

delta waves, p. 97

suprachiasmatic nucleus (SCN), p. 99

insomnia, p. 105

narcolepsy, p. 105

sleep apnea, p. 105

night terrors, p. 105

dream, p. 105

manifest content, p. 106

latent content, p. 106

REM rebound, p. 109

Continue testing yourself with  LearningCurve or  Achieve Read & Practice to learn and remember most effectively.

c. night terrors or nightmares.
d. rapid eye movements.

TERMS AND CONCEPTS TO REMEMBER
Test Yourself Write down the definition in your own words, then check your 
answer.

MODULE 8 S L E E P  A N D  D R E A M S

8

M
O

D
U

L
E

LOQ   8-1  What is sleep?

LOQ   8-2  How do our biological rhythms influence our daily 
functioning?

LOQ   8-3  What is the biological rhythm of our sleeping and 
dreaming stages?

LOQ   8-4  How do biology and environment interact in our sleep 
patterns?

LOQ   8-5  What are sleep’s functions?

LOQ   8-6  How does sleep loss affect us, and what are the major 
sleep disorders?

LOQ   8-7  What do we dream, and what functions have theorists 
proposed for dreams?
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Drugs and Consciousness
psychoactive drug a chemical substance 
that alters perceptions and moods.

substance use disorder a disorder charac-
terized by continued substance craving and 
use despite significant life disruption and/or 
physical risk.

tolerance the diminishing effect with regu-
lar use of the same dose of a drug, requiring 
the user to take larger and larger doses before 
experiencing the drug’s effect.

addiction an everyday term for compulsive 
substance use (and sometimes for dysfunc-
tional behavior patterns, such as out-of-
control gambling) that continues despite 
harmful consequences. (See also substance 
use disorder.)

withdrawal the discomfort and distress that 
follow discontinuing an addictive drug or 
behavior.

Today’s psychiatric diagnostic 
system also includes substance/ 
medication-induced disorders (APA, 
2018). A  substance/ medication-
induced disorder occurs when 
people misuse drugs and alcohol, 
causing changes that resemble 
various psychological disorders. 
These include sexual dysfunctions, 
 obsessive-compulsive disorder 
(OCD), depression, psychosis, and 
sleep and neurocognitive disorders.

A drug’s overall effect depends 
not only on its biological effects 
but also on the user’s expectations, 
which vary with social and cultural 
contexts (Gu et al., 2015; Ward, 1994). 
If one culture assumes that a par-
ticular drug produces euphoria (or 
aggression or sexual arousal) and 
another does not, each culture may 
find its expectations fulfilled. We’ll 
take a closer look at these interact-
ing forces in the use and potential 
abuse of particular psychoactive 
drugs. But first, to consider what 
contributes to the disordered use 
of various substances, see Think-
ing Critically About: Tolerance and 
Addiction.

MODULE 9 D R U G S  A N D  C O N S C I O U S N E S S

9

M
O

D
U

L
E

Tolerance and Addiction in Substance Use 
Disorders

LOQ 9-1  What are substance use disorders?

Let’s imagine a day in the life of a make-believe drug-using student. It begins with a 
few cups of coffee to feel alert and Adderall to help focus on a morning lecture. At mid-
day, an energy drink helps offset post-lunch drowsiness. A little vaping with friends 
calms frazzled nerves before a class presentation. An after-dinner study session 
means another Adderall, followed by smoking marijuana with friends before heading 
to a local bar. It used to take only a drink or two to feel relaxed, but now three or four 
are needed to produce the desired effect. Back home, two Advil PMs help reduce the 
night’s stimulating effects. The alarm clock beeps a few hours later, and after a night 
of poor sleep, the daily cycle of drug use resumes. Over time, our imagined student—
and many actual students—may struggle to keep up with school, work, and family 
responsibilities; experience strained relationships; and have difficulty limiting their 
substance use. How do we know when substance use becomes a problem?

The substances our imaginary student uses are psychoactive drugs, chemicals that 
change perceptions and moods. Most of us manage to use some psychoactive drugs in 
moderation and without disrupting our lives. But sometimes, drug use crosses the line 
between moderation and substance use disorder (TABLE 9.1).

LOQ

TABLE 9.1 When Is Drug Use a Disorder?
According to the American Psychiatric Association, a person may be diagnosed with 
substance use  disorder when drug use continues despite significant life disruption. 
Resulting brain changes may  persist after quitting use of the substance (thus leading 
to strong cravings when exposed to people and situations that trigger memories of 
drug use). The severity of substance use disorder varies from mild (two to three of the 
indicators listed below) to moderate (four to five indicators) to severe (six or more indi-
cators). (Source: American Psychiatric Association, 2013.) If you are concerned about 
your substance use or that of a loved one, contact your school counseling center, 
health clinic, or physician.

Diminished Control

1. Uses more substance, or for longer, than intended.

2. Tries unsuccessfully to regulate use of substance.

3. Spends much time acquiring, using, or recovering from effects of substance.

4. Craves the substance.

Diminished Social Functioning

5. Use disrupts commitments at work, school, or home.

6. Continues use despite social problems.

7. Causes reduced social, recreational, and work activities.

Hazardous Use

8. Continues use despite hazards.

9. Continues use despite worsening physical or psychological problems.

Drug Action

10. Experiences tolerance (needing more substance for the desired effect).

11. Experiences withdrawal when attempting to end use.
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What cultural and situational factors influence hunger?What roles do tolerance and addiction play in substance use disorders, and how has the concept of addiction changed?LOQ 9-2

Thinking Critically About: 

Tolerance and Addiction

Big
effect

Little
effect

Drug
effect

Drug dose
Small Large

After repeated 
exposure, more drug 
is needed to produce 
same effect

Response to
�rst exposure

1. Berridge et al., 2009; Robinson & Berridge, 2003. 2. WHO, 2014b. 3. Lopez-Quintero et al., 2011. 4. Newport, 2013b. 5. Gentile, 2009;
Grif�ths, 2001; Hoeft et al., 2008. 6. WHO, 2018b. 7. Przybylski et al., 2017. 8. Winkler et al., 2013.

Tolerance

Addiction

Drinks 
rarely

Drinks 
frequently

With continued use of alcohol and 
some other drugs (but not marijua-
na), users develop tolerance as 
their brain chemistry adapts to 
offset the drug effect (neuroadapta-
tion). To experience the same effect, 
users require  larger and larger 
doses, which increase the risk of 
becoming addicted and developing 
a substance use disorder.

Caused by ever-increasing 
doses of most psychoactive 
drugs (including prescription 
painkillers). Prompts user to 
crave the drug, to continue use 
despite adverse consequences,
and to struggle when
attempting to withdraw from 
it. These behaviors suggest a 
substance use disorder. Once 
in the grip of addiction, people 
want the drug more than they 
like the drug.1

4% of the world’s 
people have an alcohol 
use disorder.2

The lifetime odds of getting hooked 
after using various drugs:

Therapy or group support, 
such as from Alcoholics 
Anonymous, may help. It 
also helps to believe that 
addictions are controllable 
and that people can 
change. Many people do 
voluntarily stop using 
addictive drugs without 
any treatment. Most 
ex-smokers 
have kicked 
the habit on 
their own.4

Psychologists try to avoid 
using “addiction” to label 
driven, excessive behaviors 
such as eating, work, sex, 
and accumulating wealth. 

Yet some behaviors can become compulsive and 
dysfunctional—similar to problematic alcohol and 
drug use.5 Behavior addictions include gambling 
disorder. Internet gaming disorder is also now a 
diagnosable condition.6 Such gamers display a 
consistent inability to resist logging on and 
staying on, even when this excessive use impairs 
their work and relationships. One international 
study of 19,000 gamers found that 1 in 3 had at 
least one symptom of the disorder. But fewer 
than 1 percent met criteria for a diagnosis.7

Psychological 
and drug 
therapies may 
be “highly 
effective” for 
problematic 
internet use.8

Behavior Addictions

4%

9%

23%

21%

68%

Marijuana

Alcohol

Cocaine

Tobacco

Source:  National Epidemiologic Survey on 
Alcohol and Related Conditions 3

I'm ADDICTED to 
cheeseburgers!
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Types of Psychoactive Drugs
The three major categories of psychoactive drugs are depressants, stimulants, and hallu-
cinogens. All do their work at the brain’s synapses, stimulating, inhibiting, or mimicking 
the activity of the brain’s own chemical messengers, the neurotransmitters.

Depressants

RP-1 What is the process that generally leads to drug tolerance?

RP-2 Can someone become “addicted” to shopping?
ANSWERS IN APPENDIX E

RETRIEVAL PRACTICE
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Scan of woman with 
alcohol use disorder

Scan of woman without
alcohol use disorder

(a) (b)

depressants drugs (such as alcohol, barbitu-
rates, and opiates) that reduce neural activity 
and slow body functions.

alcohol use disorder (popularly known as 
alcoholism) alcohol use marked by tolerance, 
withdrawal, and a drive to continue problem-
atic use.

Depressants are drugs such as alcohol, barbiturates (tranquilizers), and opiates that 
calm neural activity and slow body functions.

ALCOHOL True or false? Alcohol is a depressant in large amounts but is a stimulant 
in small amounts. False. In any amount, alcohol is a depressant. Low doses of alcohol 
may, indeed, enliven a drinker, but they do so by acting as a disinhibitor—they slow brain 
activity that controls judgment and inhibitions, causing 3 million yearly deaths world-
wide (WHO, 2018a). 

Alcohol is an equal-opportunity drug: It increases (disinhibits) helpful tendencies—as 
when tipsy restaurant patrons leave extravagant tips and social drinkers bond in groups 
(Fairbairn & Sayette, 2014; Lynn, 1988). And it increases harmful tendencies, as when sex-
ually aroused men become more disposed to sexual aggression. One University of Illinois 
campus survey showed that before sexual assaults, 80 percent of the male assailants and 70 
percent of the female victims had been drinking (Camper, 1990). Another survey of 89,874 
American collegians found alcohol or other drugs involved in 79 percent of unwanted sexual 
intercourse experiences (Presley et al., 1997). Drinking increases men’s and women’s desire 

for casual sex and perception of others’ attractiveness (Bowdring & Sayette, 2018; 
Johnson & Chen, 2015). Yet women, especially, often regret their  alcohol-related 
sexual behavior (Peterson et al., 2019). The bottom line: The urges you would feel if 
sober are the ones you will more likely act upon when intoxicated.

Slowed Neural Processing Alcohol slows sympathetic nervous system activity. Larger 
doses cause reactions to slow, speech to slur, and skilled performance to deteriorate. 
Alcohol is a potent sedative, especially when paired with sleep deprivation. Add these 
physical effects to lowered inhibitions, and the result can be deadly. As blood-alcohol 
levels rise and judgment falters, people’s qualms about drinking and driving lessen. 
When drunk, people aren’t aware of how drunk they are (Moore et al., 2016). In exper-
iments, virtually all drinkers who had insisted when sober that they would not drive 
under the influence later decided to drive home from a bar, even if given a Breathalyzer 
test and told they were intoxicated (Denton & Krebs, 1990; MacDonald et al., 1995). Alco-
hol can be life threatening when heavy drinking follows an earlier period of moderate 
drinking, which depresses the vomiting response. People may poison themselves with 
an overdose that their bodies would normally throw up.

MODULE 9 D R U G S  A N D  C O N S C I O U S N E S S

LOQ 9-3  What are depressants, and what are their effects?LOQ

The prolonged and excessive drinking that characterizes alcohol use 
disorder can shrink the brain and contribute to premature death (Kendler 
et al., 2016; Mackey et al., 2019). Girls and young women (who have less of a 
stomach enzyme that digests alcohol) can become addicted to alcohol more 
quickly than boys and young men do, and they are at risk for lung, brain, and 
liver damage at lower consumption levels (CASA, 2003). With increased heavy 

drinking among women, these gender differences have grown, with life-or-death con-
sequences: Canadian women’s risk for alcohol-related death between 2001 and 2017 
increased at five times the rate of men’s (Tam, 2018) (FIGURE 9.1). Canadian and Austra-
lian researchers are now using computer-based machine learning to identify other risk 
factors and to predict problem alcohol use (Afzali et al., 2019). 

FIGURE 9.1
Disordered drinking shrinks the brain
MRI scans show brain shrinkage in women 
with alcohol use disorder (a) compared with 
women in a control group (b).
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Memory Disruption Alcohol can disrupt memory formation, and heavy drinking can 
also have long-term effects on the brain and cognition. In rats, at a developmental 
period corresponding to human adolescence, binge drinking contributes to nerve cell 
death and reduces the birth of new nerve cells. It also impairs the growth of synaptic 
connections (Crews et al., 2006, 2007). In humans, heavy drinking may lead to blackouts, 
in which drinkers are unable to recall people they met the night before or what they said 
or did while intoxicated. These blackouts result partly from the way alcohol suppresses 
REM sleep, which helps fix the day’s experiences into permanent memories.

Reduced Self-Awareness In one experiment, those who consumed alcohol (rather 
than a placebo beverage) were doubly likely to be caught mind-wandering during a read-
ing task, yet were less likely to notice that they zoned out (Sayette et al., 2009). Some-
times we mind-wander to give our brains a break, but unintentional zoning out—while 
driving, for example—can cause later regret (Seli et al., 2016). Alcohol also produces a 
sort of “myopia” by focusing attention on an arousing situation (say, provocation) and 
distracting it from normal inhibitions and future consequences (Giancola et al., 2010; 
Hull & Bond, 1986; Steele & Josephs, 1990).

Reduced self-awareness may help explain why people who want to suppress their 
awareness of failures or shortcomings are more likely to drink than are those who feel 
good about themselves. Losing a business deal, a game, or a romantic partner some-
times elicits a drinking binge.

Expectancy Effects Expectations influence behavior. Expectations help explain why 
adolescents—presuming that alcohol will lift their spirits—sometimes drink when 
they’re upset and alone (Bresin et al., 2018). Solitary drinking actually does not boost 
mood, but it does increase the likelihood of developing a substance use disorder 
 (Creswell et al., 2014; Fairbairn & Sayette, 2014).

Simply believing we’re consuming alcohol can cause us to act out alcohol’s presumed 
influence (Christiansen et al., 2016; Moss & Albery, 2009). In a now-classic experiment, 
researchers gave Rutgers University men (who had volunteered for a study on “alcohol 
and sexual stimulation”) either an alcoholic or a nonalcoholic drink (Abrams &  Wilson, 
1983). (Both had strong tastes that masked any alcohol.) After watching an erotic movie 
clip, the men who thought they had consumed alcohol were more likely to report hav-
ing strong sexual fantasies and feeling guilt-free. Being able to attribute their sexual 
responses to alcohol released their inhibitions—whether or not they had actually con-
sumed any alcohol. Fourteen “intervention studies” have educated college drinkers 
about that very point (Scott-Sheldon et al., 2014). Most participants have come away 
with lower positive expectations of alcohol and reduced their drinking the ensuing 
month. The point to remember: Alcohol’s effect lies partly in that powerful sex organ, the 
mind.

Drinking disaster demo Firefighters reen-
acted the trauma of an alcohol-related car 
accident, providing a memorable demon-
stration for these high school students. 
Alcohol consumption leads to feelings of 
invincibility, which become especially dan-
gerous behind the wheel of a car.
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BARBITURATES Like alcohol, the barbiturate drugs, which are tranquiliz-
ers, depress nervous system activity. Barbiturates such as Nembutal, Seco-
nal, and Amytal are sometimes prescribed to induce sleep or reduce anxiety. 
In larger doses, they can impair memory and judgment. If combined with 
alcohol—as sometimes happens when people take a sleeping pill after an 
evening of heavy drinking—the total depressive effect on body functions can 
be lethal.

OPIATES The opiates—opium and its derivatives—also depress neural func-
tioning. Opiates include heroin and its medically prescribed substitute, metha-
done. They also include pain-relief narcotics such as codeine, OxyContin, Vicodin, 
and morphine (and morphine’s much more powerful synthetic counterpart, 
 fentanyl). As blissful pleasure replaces pain and anxiety, the user’s pupils con-
strict, breathing slows, and lethargy sets in. Those who become addicted to this 
short-term pleasure may pay a long-term price: a gnawing craving for another 
fix, a need for progressively larger doses (as tolerance soon develops), and the 
extreme discomfort of withdrawal. When repeatedly flooded with an artificial 
opiate, the brain eventually stops producing endorphins, its own opiates. If the 
artificial opiate is then withdrawn, the brain will lack the normal level of these 
painkilling neurotransmitters.

An alarming number of Americans have been unable or unwilling to tolerate 
this state and have paid an ultimate price—death by overdose. Between 2013 and 
2017, the U.S. rate of opioid overdose deaths increased almost ten times to 43,036 
(NIDA, 2018; NSC, 2019). “For the first time in U.S. history, a person is more likely 
to die from an accidental opioid overdose than from a motor vehicle crash,” 
reported the National Safety Council in 2019.

What started the opioid crisis? Drug companies played a large part by 
aggressively promoting opioid drugs while downplaying the dangers, and 
by sending millions of pills to pharmacies known to sell the drugs illegally 
(Rashbaum, 2019). As a result, pharmaceutical companies have been fined 
billions of dollars, including one company in 2019 for “false, misleading, 
and dangerous marketing” of opioids (Hoffman, 2019). Some doctors have 
overprescribed pills, making their patients more likely to become addicted 
(Tompkins et al., 2017). Social influence also matters. People with parents and 
friends who use opioids are more likely to use opioids (Griesler et al., 2019; 
Keyes et al., 2014). 

Lives lost to opioids Prince and Tom Petty 
are among the tens of thousands who have 
died of tragic, accidental opioid overdoses in 
recent years. Both musicians had been pre-
scribed narcotic painkillers for chronic pain 
conditions.
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RP-3 Alcohol, barbiturates, and opiates are all in a class of drugs called .
ANSWERS IN APPENDIX E

RETRIEVAL PRACTICE

Stimulantsbarbiturates drugs that depress central 
nervous system activity, reducing anxiety but 
impairing memory and judgment.

opiates opium and its derivatives, such as 
morphine and heroin; depress neural activity, 
temporarily lessening pain and anxiety.

stimulants drugs (such as caffeine, nicotine, 
and the more powerful cocaine, amphet-
amines, methamphetamine, and Ecstasy) 
that excite neural activity and speed up body 
functions.

amphetamines drugs (such as methamphet-
amine) that stimulate neural activity, causing 
accelerated body functions and associated 
energy and mood changes.

nicotine a stimulating and highly addictive 
psychoactive drug in tobacco products.

A stimulant excites neural activity and speeds up body functions. Pupils dilate, heart 
and breathing rates increase, and blood sugar levels rise, reducing appetite. Energy and 
self-confidence also rise.

Stimulants include caffeine, nicotine, and the more powerful cocaine, amphetamines,
methamphetamine (also known as speed), and Ecstasy. People use stimulants to feel 
alert, lose weight, or boost mood or athletic performance. Simply showing students in 
Western cultures pictures of coffee made them feel more alert (Chan & Maglio, 2019). 
Some students resort to stronger stimulant drugs in hopes of boosting their grades, 
despite the fact that they offer little or no benefit (Ilieva et al., 2015; Teter et al., 2018). 
Stimulants can be addictive, as many know from the fatigue, headaches, irritability, and 
depression that result from missing their usual caffeine dose (Silverman et al., 1992). 
A mild dose typically lasts three or four hours, which—if taken in the evening—may 
impair sleep.

MODULE 9 D R U G S  A N D  C O N S C I O U S N E S S

LOQ 9-4  What are stimulants, and what are their effects?LOQ
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NICOTINE Tobacco products deliver highly addictive nicotine. Imagine that cigarettes 
were harmless—except, once in every 25,000 packs, an occasional innocent-looking one 
was filled with dynamite instead of tobacco. Not such a bad risk of having your head 
blown off. But with 250 million packs a day consumed worldwide, we could expect more 
than 10,000 gruesome daily deaths (more than three times the 9/11 terrorist fatalities 
each and every day)—surely enough to have cigarettes banned everywhere.2

The lost lives from these dynamite-loaded cigarettes approximate those from today’s 
actual cigarettes. A teen-to-the-grave smoker has a 50 percent chance of dying from the 
habit, and each year, tobacco kills nearly 5.4 million of its 1.3 billion customers world-
wide. (Imagine the outrage if 25 loaded jumbo jets crashed today, let alone tomorrow 
and every day thereafter.) By 2030, annual tobacco deaths are expected to increase to 8 
million. That means that 1 billion twenty-first-century people may be killed by tobacco 
(WHO, 2012). Most tobacco deaths will occur in low- and middle-income countries, 
where 80 percent of the world’s smokers live (Akanbi et al., 2019).   

Tobacco products include cigarettes, cigars, chewing tobacco, pipe tobacco, snuff, 
and—most recently—e-cigarettes. Inhaling e-cigarette vapor (“vaping”) gives users a 
jolt of nicotine without cancer-causing tar. Thanks to vaping’s rapid increase—the fast-
est drug use increase on record—U.S. high school students in 2019 used e-cigarettes at 
five times the rate of traditional cigarettes (Miech et al., 2019). In one survey of regu-
lar  e-cigarette users from the United States, England, Canada, and Australia, 85 percent 
reported they vaped because they believed it would help them cut down on smoking 
traditional cigarettes (Yong et al., 2019). Unfortunately, e-cigarettes are addictive nicotine 
dispensers. They deliver toxic chemicals. And they increase one’s chances of using con-
ventional cigarettes (Prochaska, 2019). In a British study, nonsmoking teens who started 
vaping became four times more likely to move on to cigarette smoking (Miech et al., 2017). 

Teen use has prompted legal restrictions as well as investigations, including one by 
the U.S. Food and Drug Administration to determine whether e-cigarette companies 
target teenage users (Richtel & Kaplan, 2018). Lacing e-cigarettes with fruity flavors, 
for example, increases teen use (Buckell & Sindelar, 2019; O’Connor et al., 2019). These 
troubling trends prompted U.S. Surgeon General Jerome Adams to “officially declar[e] 
 e- cigarette use among youth an epidemic” (Stein, 2018).

Smoke a cigarette and nature will charge you 12 minutes—ironically, just about the
length of time you spend smoking it (Discover, 1996). (Researchers don’t yet know how 
e-cigarette smoking affects life expectancy.) Compared with nonsmokers, smokers’
life expectancy is “at least 10 years shorter” (CDC, 2013b). Eliminating smoking would
increase life expectancy more than any other preventive measure. Why, then, do so
many people smoke?

Tobacco products are powerfully and quickly addictive. Attempts to quit tobacco use 
even within the first weeks often fail (DiFranza, 2008). And, as with other addictions, 
users develop tolerance. Those who attempt to quit will experience nicotine-withdrawal 
symptoms—craving, insomnia, anxiety, irritability, and distractibility. When trying to 
focus on a task, their mind wanders at three times the normal rate (Sayette et al., 2010). 
When not craving a cigarette, they tend to underestimate the power of such cravings 
(Sayette et al., 2008).

2 This analogy, adapted here with world-based numbers, was suggested by mathematician Sam Saunders, as reported by 
K. C. Cole (1998).

No adult who has never used nicotine 
should ever use our product.” — Ashley Gould, 

Chief Administrative Officer of e-cigarette company 

Juul Labs, 2018

“

Smoking cures weight problems . . . 
 eventually.” — Comedian-writer Steven Wright

“

To cease smoking is the easiest thing I ever 
did; I ought to know because I’ve done it a 
thousand times.” — Mark Twain (1835–1910)

“

Cigarette smoking is the leading cause of preventable death in the United States, kill-
ing 480,000 people each year (CDC, 2018c). Although 3 in 4 smokers wish they could stop, 
each year fewer than 1 in 7 will be successful (Newport, 2013b). Even those who know 
they are committing slow-motion suicide may be unable to stop (Saad, 2002).

MODULE 9 D R U G S  A N D  C O N S C I O U S N E S S

All it takes to relieve the aversive state of craving is a single inhale. With that inhale, 
a rush of nicotine will signal the central nervous system to release a flood of neurotrans-
mitters (FIGURE 9.2). Epinephrine and norepinephrine will diminish appetite and boost 
alertness and mental efficiency. Dopamine and opioids will temporarily calm anxiety 
and reduce sensitivity to pain (Ditre et al., 2011; Gavin, 2004). No wonder some ex-users, 
under stress, resume their habit—as did some 1 million Americans after the 9/11 terrorist 
attacks (Pesko, 2014). Ditto for people experiencing major depressive disorder, who are 
more likely than others to see their efforts to quit go up in smoke (Zvolensky et al., 2015).
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Nevertheless, repeated attempts seem to pay off. The worldwide smoking rate—25 
percent among men and 5 percent among women—is down about 30 percent since 
1990 (GBD, 2017). Half of all Americans who have ever smoked have quit, sometimes 
aided by a nicotine replacement drug and with encouragement from a counselor or 
support group. Some researchers argue that it is best to quit abruptly—to go “cold tur-
key”  (Lindson-Hawley et al., 2016). Others suggest that success is equally likely whether 
smokers quit abruptly or gradually (Fiore et al., 2008; Lichtenstein et al., 2010). For those 
who endure, the acute craving and withdrawal symptoms gradually dissipate over the 
ensuing 6 months (Ward et al., 1997). After a year’s abstinence, only 10 percent will 
relapse in the next year (Hughes, 2010). These nonsmokers may live not only health-
ier but also happier lives. Smoking correlates with higher rates of depression, chronic 
disabilities, and divorce (Doherty & Doherty, 1998; Edwards & Kendler, 2012; Vita et al., 
1998). Healthy living seems to add both years to life and life to years. Awareness of non-
smokers’ better health and happiness has contributed to U.S. twelfth graders’ 88 percent 
disapproval of smoking a pack or more a day, and also to a plunge in their daily smoking 
rate, from 22 percent in 1998 to 2 percent in 2018 (Miech et al., 2019).

Humorist Dave Barry (1995) recalling why 
he smoked his first cigarette the summer he 
turned 15: “Arguments against smoking: ‘It’s 
a repulsive addiction that slowly but surely 
turns you into a gasping, gray-skinned, tumor-
ridden invalid, hacking up brownish gobs of 
toxic waste from your one remaining lung.’ 
Arguments for smoking: ‘Other teenagers are 
doing it.’ Case closed! Let’s light up!”

Think of a friend or family member who is addicted to nicotine. What do you think would be 
most effective to say to that person to convince them to try to quit?

ASK YOURSELF

1. Arouses the brain to 
a state of increased 
alertness

2. Increases heart rate 
and blood pressure

3. At high levels, relaxes 
muscles and triggers 
the release of 
neurotransmitters 
that may reduce 
stress

4. Reduces circulation 
to extremities

5. Suppresses appetite 
for carbohydrates

RP-4 What withdrawal symptoms should your friend expect when quitting smoking?
ANSWERS IN APPENDIX E

RETRIEVAL PRACTICE

COCAINE Cocaine is a powerfully addictive stimulant derived from the coca plant. The 
recipe for Coca-Cola originally included coca extract, creating a cocaine tonic intended 
for tired elderly people. Between 1896 and 1905, Coke was indeed “the real thing.” Today, 
cocaine is snorted, injected, or smoked (sometimes as crack cocaine, a faster-working 

cocaine a powerful and addictive stimulant 
derived from the coca plant; produces tem-
porarily increased alertness and euphoria.

methamphetamine a powerfully addictive 
drug that stimulates the central nervous 
system, with accelerated body functions and 
associated energy and mood changes; over 
time, reduces baseline dopamine levels.

Ecstasy (MDMA) a synthetic stimulant and 
mild hallucinogen. Produces euphoria and 
social intimacy, but with short-term health risks 
and longer-term harm to serotonin- producing 
neurons and to mood and cognition. 
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FIGURE 9.2
Physiological effects of 
nicotine Nicotine reaches the brain within 
7 seconds, twice as fast as intravenous 
heroin. Within minutes, the amount in the 
blood soars.
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Synaptic gap

Receptor
sites

Receiving neuron

Neurotransmitter
molecule

Action
potential

Sending
neuron

Reuptake

Cocaine

(c)(b)(a)

By binding to the sites that normally reabsorb 
neurotransmitter molecules, cocaine blocks 
reuptake of dopamine, norepinephrine, and 
serotonin (Ray & Ksir, 1990). The extra 
neurotransmitter molecules therefore remain 
in the synapse, intensifying their normal mood-
altering effects and producing a euphoric rush. 
When the cocaine level drops, the absence of 
these neurotransmitters produces a crash.

Neurotransmitters carry a message from a 
sending neuron across a synapse to receptor 
sites on a receiving neuron.

The sending neuron normally reabsorbs 
excess neurotransmitter molecules, a 
process called reuptake.

Cocaine makes you a new man. And the 
first thing that new man wants is more 
cocaine.” — Comedian George Carlin (1937–2008)

“

Dramatic drug-induced decline In the 
18 months between these two mug shots, 
this woman’s methamphetamine addiction 
led to obvious physical changes.
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In situations that trigger aggression, ingesting cocaine may heighten reactions. Caged 
rats fight when given foot shocks, and they fight even more when given cocaine and foot 
shocks. Likewise, humans who voluntarily ingest high doses of cocaine in laboratory 
experiments impose higher shock levels on a presumed opponent than do those receiv-
ing a placebo (Licata et al., 1993). Cocaine use may also lead to emotional disturbances, 
suspiciousness, convulsions, cardiac arrest, or respiratory failure.

Cocaine powerfully stimulates brain reward pathways (Keramati et al., 2017; Walker 
et al., 2018). Alcohol or nicotine use, which often precedes cocaine use, amplifies the 
brain’s response to cocaine (Griffin et al., 2017). Cocaine’s psychological effects vary with 
the dosage and form consumed, but the situation and the user’s expectations and per-
sonality also play a role. Given a placebo, cocaine users who thought they were taking 
cocaine often had a cocaine-like experience (Van Dyke & Byck, 1982).

In national surveys, 2 percent of American twelfth graders and 6 percent of British 18- 
to 24-year-olds reported having tried cocaine during the past year (ACMD, 2009; Miech 
et al., 2019). Of those, nearly half had smoked crack.

METHAMPHETAMINE Amphetamines stimulate neural activity. As body functions 
speed up, the user’s energy rises and mood soars. Amphetamines are the parent drug 
for the highly addictive methamphetamine, which is chemically similar but has greater 
effects (NIDA, 2002, 2005). Methamphetamine triggers the release of the neurotransmit-
ter dopamine, which stimulates brain cells that enhance energy and mood, leading to 
8 hours or so of heightened energy and euphoria. Its aftereffects may include irri-
tability, insomnia, hypertension, seizures, social isolation, depression, and occa-
sional violent outbursts (Homer et al., 2008). Over time, methamphetamine may 
reduce baseline dopamine levels, leaving the user with continuing depressed 
functioning.

ECSTASY Ecstasy, a street name for MDMA (methylenedioxymethamphet-
amine, also known in its powder form as Molly), is both a stimulant and a mild 
hallucinogen. As an amphetamine derivative, Ecstasy triggers dopamine release, 
but its major effect is releasing stored serotonin and blocking its reuptake, thus 
prolonging serotonin’s feel-good flood (Braun, 2001). Users feel the effect about 
a half-hour after taking an Ecstasy pill. For 3 or 4 hours, they experience high 

MODULE 9 D R U G S  A N D  C O N S C I O U S N E S S

crystallized form that produces a briefer but more intense high, followed by a more 
intense crash). Cocaine enters the bloodstream quickly, producing a rush of euphoria 
that depletes the brain’s supply of the neurotransmitters dopamine, serotonin, and nor-
epinephrine (FIGURE 9.3). Within the hour, a crash of agitated depression follows as the 
drug’s effect wears off. After several hours, the craving for more wanes, only to return 
several days later (Gawin, 1991).

FIGURE 9.3
Cocaine euphoria and crash
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energy, emotional elevation, and (given a social context) connectedness 
with those around them (“I love everyone!”). Octopuses became similarly 
sociable when researchers gave them MDMA (Edsinger et al., 2018). Whether 
you have two or eight arms, MDMA will make you want to reach out. 

Ecstasy’s popularity first soared in the late 1990s as a “club drug” taken 
at nightclubs and all-night dance parties (Landry, 2002). The drug’s popu-
larity crosses national borders, with an estimated 60 million tablets con-
sumed annually in Britain (ACMD, 2009). There are, however, reasons not to 
be ecstatic about Ecstasy. One is its dehydrating effect, which—when com-
bined with prolonged dancing—can lead to severe overheating, increased 
blood pressure, and death. Another is that long-term, repeated leaching 
of brain serotonin can damage serotonin-producing neurons, leading to 
decreased output and increased risk of permanently depressed mood (Croft 
et al., 2001; McCann et al., 2001; Roiser et al., 2005). Ecstasy also suppresses 
the immune system, impairs memory, slows thought, and disrupts sleep by 
interfering with serotonin’s control of the circadian clock (Laws & Kokkalis, 
2007; Schilt et al., 2007; Wagner et al., 2012). Ecstasy delights for the night 
but dispirits the morrow. 

Hallucinogens
The hug drug MDMA, known as Ecstasy 
and often taken at clubs, produces a 
euphoric high and feelings of intimacy. 
But repeated use can destroy serotonin- 
producing neurons, impair memory, and 
permanently deflate mood.
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Hallucinogens distort perceptions and evoke sensory images in the absence of sen-
sory input (which is why these drugs are also called psychedelics, meaning “mind- 
manifesting”). Some, such as LSD and MDMA (Ecstasy), are synthetic. Others, including 
psilocybin mushrooms, ayahuasca brew, and the mild hallucinogen marijuana, are nat-
ural substances. Experiments are exploring psilocybin and ayahuasca as possible treat-
ments for persistent depression.

Whether provoked to hallucinate by drugs, loss of oxygen, or extreme sensory depri-
vation, the brain hallucinates in basically the same way (Siegel, 1982). The experience 
typically begins with simple geometric forms, such as a spiral. Then come more mean-
ingful images, which may be superimposed on a tunnel; others may be replays of past 
emotional experiences. Brain scans of people on an LSD trip reveal that their visual 
cortex becomes hypersensitive and strongly connected to their brain’s emotion centers 
(Carhart-Harris et al., 2016). As the hallucination peaks, people frequently feel separated 
from their body and experience dreamlike scenes. Their sense of self dissolves, as does 
the border between themselves and the external world (Lebedev et al., 2015).

LSD Chemist Albert Hofmann created—and on one Friday afternoon in April 1943 acci-
dentally ingested—LSD (lysergic acid diethylamide). The result—“an uninterrupted stream 
of fantastic pictures, extraordinary shapes with intense, kaleidoscopic play of colors”—
reminded him of a childhood mystical experience that had left him longing for another 
glimpse of “a miraculous, powerful, unfathomable reality” (Siegel, 1984; Smith, 2006).

The emotions of an LSD (or acid) trip vary from euphoria to detachment to panic. 
Users’ mood and expectations (their “high hopes”) color the emotional experience, but 
the perceptual distortions and hallucinations have some commonalities.

MODULE 9 D R U G S  A N D  C O N S C I O U S N E S S

LOQ 9-5  What are hallucinogens, and what are their effects?LOQ

These sensations are strikingly similar to the near-death experience, an altered 
state of consciousness reported by about 10 to 15 percent of those revived from cardiac 
arrest (Agrillo, 2011; Greyson, 2010; Parnia et al., 2014). Many describe visions of tunnels 
 (FIGURE 9.4), bright lights, a replay of old memories, and out-of-body sensations  (Siegel, 
1980). These experiences can later enhance spirituality and promote feelings of per-
sonal growth (Khanna & Greyson, 2014, 2015). Given that oxygen deprivation and other 
insults to the brain are known to produce hallucinations, it is difficult to resist won-
dering whether a brain under stress manufactures the near-death experience. During 
epileptic seizures and migraines, people may experience similar hallucinations of geo-
metric patterns (Billock & Tsou, 2012). So have solitary sailors and polar explorers while 
enduring monotony, isolation, and cold (Suedfeld & Mocellin, 1987). The philosopher- 
neuroscientist Patricia Churchland has called such experiences “neural funny business” 
(Churchland, 2013, p. 70).

FIGURE 9.4
Near-death vision or hallucination?
Psychologist Ronald Siegel (1977) reported 
that people under the influence of 
hallucinogenic drugs often see “a bright 
light in the center of the field of vision. . . . 
The location of this point of light create[s] a 
tunnel-like perspective.” This is very similar to 
others’ near-death experiences.
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MARIJUANA The straight dope on marijuana: Marijuana leaves and flowers contain 
THC (delta-9-tetrahydrocannabinol). Whether smoked (getting to the brain in about 7 sec-
onds) or eaten (traveling at a slower, unpredictable rate), THC produces a mix of effects.

Marijuana is usually classified as a mild hallucinogen because it amplifies sensitivity 
to colors, sounds, tastes, and smells. But like the depressant alcohol, it relaxes, disinhib-
its, and may produce a euphoric high. As with alcohol, people sometimes consume mar-
ijuana to help them sleep or improve their mood (Buckner et al., 2019; Wong et al., 2019). 
Both alcohol and marijuana impair the motor coordination, perceptual skills, and reac-
tion time necessary for safely operating an automobile or other machine. “THC causes 
animals to misjudge events,” reported Ronald Siegel (1990, p. 163). “Pigeons wait too long 
to respond to buzzers or lights that tell them food is available for brief periods; and rats 
turn the wrong way in mazes.”

Marijuana and alcohol also differ. The body eliminates alcohol within hours, while 
THC and its by-products linger in the body for more than a week. Regular users may 
experience a less abrupt withdrawal, and achieve a high with smaller-than-usual 
amounts. This is the opposite of typical tolerance, in which repeat users need larger 
doses for the same effect.

After considering more than 10,000 scientific reports, the U.S. National Academies of 
Sciences, Engineering, and Medicine (2017) concluded that marijuana use

· alleviates chronic pain and chemotherapy-related nausea;

· is not associated with tobacco-related diseases such as lung cancer;

· predicts increased risk of traffic accidents, chronic bronchitis, psychosis, social anxi-
ety disorder, and suicidal thoughts; and

· likely contributes to impaired attention, learning, and memory, and possibly to aca-
demic underachievement.

The more often the person uses marijuana, especially during adolescence, the greater
the risk of anxiety, depression, psychosis, and suicidal behavior (Gage, 2019; Gobbi  
et al., 2019; Huckins, 2017). One study of nearly 4000 Canadian seventh-graders con-
cluded that marijuana use at that early age was “neurotoxic”: It predicted long-term 
cognitive impairment (Harvey, 2019). 
Marijuana can also function as a “gate-
way drug” for future alcohol and opi-
oid use (Gunn et al., 2018; Olfson et al., 
2017). “Nearly 1 in 5 people who begin 
marijuana use during adolescence 
become addicted,” warned U.S. Surgeon 
General Jerome Adams (Aubrey, 2019).

Over the last half-century, attitudes 
toward marijuana use have changed 
remarkably—from 12 percent sup-
port for legalizing marijuana in 1969 
to 66 percent in 2019 (De Pinto, 2019; 
McCarthy, 2018). Some countries and 
U.S. states have passed laws legaliz-
ing marijuana possession. Greater legal 
acceptance helps explain why rates of 
Americans who have tried marijuana 
rose dramatically between 1969 and 
2017, from 4 to 45 percent (Gallup, 2019).

* * *

hallucinogens psychedelic (“mind- 
manifesting”) drugs, such as LSD, that distort 
perceptions and evoke sensory images in the 
absence of sensory input.

near-death experience an altered state of 
consciousness reported after a close brush 
with death (such as cardiac arrest); often simi-
lar to drug-induced hallucinations.

LSD (lysergic acid diethylamide) a powerful 
hallucinogenic drug; also known as acid.

THC the major active ingredient in mari-
juana; triggers a variety of effects, including 
mild hallucinations.

Synthetic marijuana (K2, also called Spice) 
mimics THC. Its harmful side effects can 
include agitation and hallucinations (Fattore, 
2016; Sherif et al., 2016).
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TABLE 9.2 A Guide to Selected Psychoactive Drugs
Drug Type Pleasurable Effects Negative Aftereffects

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, 
and insomnia in high 
doses; uncomfortable 
withdrawal

Nicotine Stimulant Arousal and relaxation, 
sense of well-being

Heart disease, cancer

Cocaine Stimulant Rush of euphoria, 
 confidence, energy

Cardiovascular stress, 
 suspiciousness, depressive 
crash

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

Ecstasy (MDMA) Stimulant; mild 
hallucinogen

Emotional elevation, 
disinhibition

Dehydration, overheat-
ing, depressed mood, 
impaired cognitive and 
immune functioning

LSD Hallucinogen Visual “trip” Risk of panic

Marijuana (THC) Mild 
hallucinogen

Enhanced sensation, relief 
of pain, distortion of time, 
relaxation

Impaired learning and 
 memory, increased risk of 
 psychological disorders

Despite their differences, the psycho-
active drugs summarized in TABLE 9.2 
(with the exception of marijuana) share 
a common feature: They trigger negative 
aftereffects that offset their immediate 
positive effects and grow stronger with 
repetition. This helps explain both toler-
ance and withdrawal.
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“How curiously [pleasure] is related to what is thought to be its opposite, pain! . . . Wherever 
the one is found, the other follows up behind.” (Plato, Phaedo, fourth century b.c.e.)

RP-5 How does this pleasure-pain description apply to the repeated use of psychoactive 
drugs?

ANSWERS IN APPENDIX E

RETRIEVAL PRACTICE

 To review the basic psychoactive drugs 
and their actions, and to play the role of exper-
imenter as you administer drugs and observe 
their effects, visit Topic Tutorial: PsychSim6, 
Your Mind on Drugs.
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Biological Influences
Some people may be biologically vulnerable to particular drugs. For example, evidence 
accumulates that heredity influences some aspects of substance use problems, espe-
cially those appearing by early adulthood (Crabbe, 2002):

· Genetics. Researchers have identified genes associated with alcohol use disorder,
and they are seeking genes that contribute to tobacco addiction (Stacey et al., 2012). 
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Influences on Drug Use
LOQ 9-6  Why do some people become regular users of consciousness-altering 

drugs?

Drug use by North American youth increased during the 1970s. Then, with increased 
drug education and a more realistic and deglamorized media depiction of taking drugs, 
drug use declined sharply (except for a small rise in the mid-1980s). After the early 
1990s, the cultural antidrug voice softened, and some drugs for a time were again glam-
orized in music and films. Consider these historical trends in the use of marijuana:

· In the University of Michigan’s annual survey of 15,000 U.S. twelfth graders, the pro-
portion who said there is “great risk” in regular marijuana use rose from 35 percent in
1978 to 79 percent in 1991, then retreated to 30 percent in 2018 (Miech et al., 2019).

· After peaking in 1978, marijuana use by U.S. twelfth graders declined through 1992,
then rose and held steady until beginning to trend back up in 2017 (see FIGURE 9.5).
Canadian use among 15- to 24-year-olds has been similarly trending upward since
2012, and by late 2018 was 15 percent among all Canadians age 15 and older (CCSA,
2017; Statistics Canada, 2019). European teen drug use has been lower, but with
trends mirroring those in North America: rising marijuana and declining cigarette
use (Wadley & Lee, 2016).

For some adolescents, occasional drug use represents thrill seeking. Yet why do some
teens, but not others, become regular drug users? In search of answers, researchers have 
engaged biological, psychological, and social-cultural levels of analysis.

LOQ

FIGURE 9.5
Trends in drug use The percentage of 
U.S. twelfth graders who said they had 
used alcohol or marijuana during the past 
30 days largely declined from the late 1970s 
to the 1990s, when it partially rebounded 
for a few years. Reported cocaine use 
has declined since the mid-1980s, and 
opioids peaked in 2009. (Data from Miech 
et al., 2016, 2019.) Outside the United 
States, teens’ drug use has also declined. 
In Europe, 15-year-olds’ weekly alcohol 
use has plummeted—dropping from 26 
to 13 percent between 2002 and 2014; 
in Britain it dropped from 46 percent to 
10 percent (WHO, 2018b). 
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These culprit genes seemingly produce deficiencies in the brain’s natural dopamine 
reward system: While triggering temporary dopamine-produced pleasure, the addic-
tive drugs disrupt normal dopamine balance. Studies of how drugs reprogram the 
brain’s reward systems raise hopes for anti-addiction drugs that might block or blunt 
the effects of alcohol and other drugs (Volkow & Boyle, 2018).

· Twin studies. If an identical rather than fraternal twin is diagnosed with alcohol
use disorder, the other twin is at increased risk for alcohol problems (Kendler et al.,
2002). In marijuana use, too, identical twins more closely resemble each other than
do fraternal twins.

· Adoption studies. One study tracked 18,115 Swedish adoptees. Those with drug- 
abusing biological parents were at doubled risk of drug abuse, indicating a genetic
influence—a finding confirmed in another Swedish study of 14,000+ twins and
1.3 million other siblings. But then those with drug-abusing adoptive siblings also
had a doubled risk of drug abuse, indicating an environmental influence (Kendler
et al., 2012; Maes et al., 2016). So, what might those environmental influences be?

Biological influences:
• genetic predispositions
• variations in

neurotransmitter systems

Social-cultural influences:
• difficult environment
• cultural acceptance of

drug use
• negative peer influences

Disordered
 drug use

Social-cultural influences:

 drug use

Psychological influences:
• lacking sense of purpose
• significant stress
• psychological disorders,

such as depression

Warning signs of alcohol use disorder:
•  Drinking binges (five drinks for men and four 

for women over two hours)
• Craving alcohol
•  Use results in unfulfilled work, school, or 

home tasks
• Failing to honor a resolve to drink less
• Continued use despite health risk
• Avoiding family or friends when drinking

 See the Video: Twin Studies for a helpful tutorial animation about this type of research design.
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Psychological and Social-Cultural Influences
Throughout this text, you will see that biological, psychological, and social-cultural 
 factors interact to produce behavior. So, too, with problematic drug use (FIGURE 9.6). 
Those without close, secure attachments with family and friends are more likely to turn 
to substance use (Fairbairn et al., 2018). One psychological factor that has appeared in 
studies of youth and young adults is the feeling that life is meaningless and direction-
less (Newcomb & Harlow, 1986). This feeling is common among school dropouts who 
subsist without job skills, without privilege, and with little hope.

Sometimes the psychological influence is obvious. Many heavy users of alcohol, mar-
ijuana, and cocaine have experienced significant stress or failure and are depressed. 
Girls with a history of depression, eating disorders, or sexual or physical abuse are at 
increased risk for problematic substance use. So are youth undergoing school or neigh-
borhood transitions (CASA, 2003; Logan et al., 2002). Undergraduates who have not yet 
achieved a clear identity are also at greater risk (Bishop et al., 2005). By temporarily dull-
ing the pain of self-awareness, psychoactive drugs may offer a way to avoid coping with 
depression, anger, anxiety, or insomnia. (As the Learning modules explain, behavior is 
often controlled more by its immediate consequences than by its later ones.)

FIGURE 9.6
Levels of analysis for disordered drug 
use The biopsychosocial approach enables 
researchers to investigate disordered drug 
use from complementary perspectives.
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Smoking and vaping usually begin 
during early adolescence. (If you are in 
college or university, and the cigarette 
manufacturers haven’t yet made you their 
devoted customer, they almost surely 
never will.) Adolescents, self-conscious 
and often thinking the world is watching 
their every move, are especially vulnerable. 
They may first light up to imitate glamor-
ous celebrities, to project a mature image, 
to handle stress, or to get the social reward 
of acceptance by other users (Cin et al., 
2007; DeWall & Pond, 2011; Tickle et al., 
2006). Mindful of these tendencies, tobacco 
product companies have effectively mod-

eled smoking with themes that appeal to youths: attractiveness, independence, adven-
turousness, social approval (Surgeon General, 2012). 

Rates of drug use also vary across cultural and ethnic groups. One survey of European 
teens found that lifetime marijuana use ranged from 5 percent in Norway to more than 
eight times that in the Czech Republic (Romelsjö et al., 2014). Alcohol and other drug 
addiction rates have also been low among actively religious people, with extremely low 
rates among Orthodox Jews, Mormons, Mennonites, and the Amish (DeWall et al., 2014; 
Salas-Wright et al., 2012).

Nic-A-Teen Few people start smoking 
or vaping past the vulnerable teen and 
early-adult years. Eager to hook customers 
whose addiction will give them business 
for years to come, tobacco product com-
panies focus on a young target market. 
Seeing celebrities smoking or vaping, such 
as singer Lily Allen, may tempt young peo-
ple to imitate. In 2017, more than a third of 
youth-rated (G, PG, PG-13) American movies 
showed smoking (CDC, 2018b).
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Typically, teens who start smoking also have friends who smoke, who suggest its 
pleasures and offer them cigarettes (Rose et al., 1999). Among teens whose parents and 
best friends are nonsmokers, the smoking rate is close to zero (Moss et al., 1992; also see 
FIGURE 9.7). Similarly, if teens’ friends use drugs, the odds are double that they will, too 
(Liu et al., 2017). Peers throw the parties and provide (or don’t provide) the drugs. Teens 
who come from happy families, who do not begin drinking before age 15, and who do 
well in school tend not to use drugs, largely because they rarely associate with those 
who do (Bachman et al., 2007; Hingson et al., 2006; Odgers et al., 2008). 

Adolescents’ expectations—what they believe friends are doing and favoring—also 
influence their behavior (Vitória et al., 2009). One study surveyed sixth graders in 22 U.S. 
states. How many believed their friends had smoked marijuana? About 14 percent. How 
many of those friends acknowledged doing so? Only 4 percent (Wren, 1999). University 
students are not immune to such misperceptions: Drinking dominates social occasions 
partly because students overestimate their peers’ enthusiasm for alcohol and underes-
timate their views of its risks (Prentice & Miller, 1993; Self, 1994) (TABLE 9.3). When stu-
dents’ overestimates of peer drinking are corrected, alcohol use often subsides (Moreira 
et al., 2009).

People whose beginning use of drugs was influenced by their peers are more likely 
to stop using when friends stop or their social network changes (Chassin & MacKinnon, 
2015). One study that followed 12,000 adults over 32 years found that smokers tend to 
quit in clusters (Christakis & Fowler, 2008). Within a social network, the odds of a person 
quitting increased when a spouse, friend, or co-worker stopped smoking. Similarly, most 
U.S. soldiers who engaged in problematic drug use while in Vietnam ceased after return-
ing home (Robins et al., 1974). 

FIGURE 9.7
Peer influence Kids don’t smoke if 
their friends don’t (Philip Morris, 2003). A 
correlation-causation question: Does the 
close link between teen smoking and friends’ 
smoking reflect peer influence? Teens 
seeking similar friends? Or both?
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As always with correlations, the traffic between friends’ drug use and our own may 
be two-way: Our friends influence us. Social networks matter. But we also select as 
friends those who share our likes and dislikes.

What do the findings on drug use suggest for drug prevention and treatment pro-
grams? Three channels of influence seem possible:

· Educate young people about the
long-term costs of a drug’s tempo-
rary pleasures.

· Help young people find other ways
to boost their self-esteem and dis-
cover their purpose in life.

· Attempt to modify peer asso-
ciations or to “inoculate” youth
against peer pressures by training
them in refusal skills.

People rarely abuse drugs if they
understand the physical and psycho-
logical costs, feel good about them-
selves and the direction their lives 
are taking, and are in a peer group 
that disapproves of using drugs. These 
educational, psychological, and social- 
cultural factors may help explain why 
26 percent of U.S. high school drop-
outs, but only 6 percent of those with a 
postgraduate education, report smok-
ing (CDC, 2011).

Substance use disorders don’t discrim-
inate; they affect the rich and the poor; 
they affect all ethnic groups. This is a pub-
lic health crisis, but we do have solutions.” 
— U.S. Surgeon General Vivek Murthy, 2016

“

RP-6 Why do tobacco companies try so hard to get customers hooked as teens?

RP-7 Studies have found that people who begin drinking in their early teens are much more 
likely to develop alcohol use disorder than are those who begin at age 21 or after. What 
possible explanations might there be for this correlation?

ANSWERS IN APPENDIX E

RETRIEVAL PRACTICE
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TABLE 9.3 Facts About “Higher” Education
• College and university students drink more alcohol than their nonstudent peers and exhibit 

2.5 times the general population’s rate of substance abuse. After college, most adults “mature out” 
of problem alcohol use (Lee et al., 2018).

• Fraternity and sorority members report nearly twice the binge-drinking rate of nonmembers.

• Since 1993, campus smoking rates have declined, alcohol use has been steady, and abuse of 
 prescription opioids, stimulants, tranquilizers, and sedatives has increased, as has marijuana use.

Source: NCASA, 2007.
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REVIEW  Drugs and Consciousness

MASTER THE MATERIAL
Test Yourself Answer the following questions on your own first, then check 
your answers in Appendix E.

1. After continued use of a psychoactive drug, the drug user needs 
to take larger doses to get the desired effect. This is referred to as 

.

2. The depressants include alcohol, barbiturates,

a. and opiates.

b. cocaine, and morphine.

c. caffeine, nicotine, and marijuana.

d. and amphetamines.

3. Why might alcohol make a person more helpful or more 
aggressive?

4. Long-term use of Ecstasy can

a. depress sympathetic nervous system activity.

b. deplete the brain’s supply of epinephrine.

c. deplete the brain’s supply of dopamine.

d. damage serotonin-producing neurons.

5. Near-death experiences are strikingly similar to the experiences 
evoked by  drugs.

6. Use of marijuana

a. impairs motor coordination, perception, reaction time, and 
memory.

b. inhibits people’s emotions.

c. leads to dehydration and overheating.

d. stimulates brain cell development.

7. An important psychological contributor to drug use is

a. inflated self-esteem.

b. the feeling that life is meaningless and directionless.

c. genetic predispositions.

d. overprotective parents.

LEARNING OBJECTIVES
Test Yourself Answer these repeated Learning Objective Questions on your 
own (before checking the answers in Appendix D) to improve your reten-
tion of the concepts (McDaniel et al., 2009, 2015).

psychoactive drug, p. 110

substance use disorder, p. 110

tolerance, p. 110

addiction, p. 110

withdrawal, p. 110

depressants, p. 112

alcohol use disorder, p. 112

barbiturates, p. 114

opiates, p. 114

stimulants, p. 114

amphetamines, p. 114

nicotine, p. 114

cocaine, p. 116

methamphetamine, p. 116

Ecstasy (MDMA), p. 116

hallucinogens, p. 119

near-death experience, p. 119

LSD, p. 119

THC, p. 119

Continue testing yourself with  LearningCurve or  Achieve Read & Practice to learn and remember most effectively.

TERMS AND CONCEPTS TO REMEMBER
Test Yourself Write down the definition in your own words, then check your 
answer.
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LOQ   9-1  What are substance use disorders?

LOQ   9-2  What roles do tolerance and addiction play in sub-
stance use disorders, and how has the concept of 
addiction changed?

LOQ   9-3  What are depressants, and what are their effects?

LOQ   9-4  What are stimulants, and what are their effects?

LOQ   9-5  What are hallucinogens, and what are their effects?

LOQ   9-6  Why do some people become regular users of 
 consciousness-altering drugs?
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