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VIONIQUE VALNORD-KASSIME WAS 32 YEARS OLD when she was killed by a drunk driver (Fig-

ure 2.1a). This tragedy happened at 1 am on a Sunday in late September 2009. Having just left a 

friend’s wedding reception in Brooklyn, New York, Valnord-Kassime was in the street trying to hail a 

cab. It was rainy and foggy. Andrew Kelly, a 30-year-old off-duty police officer, was driving his sport 

utility vehicle on that street (Figure 2.1b). Another off-duty cop was among the passengers in the 

vehicle, which struck Valnord-Kassime and threw her body several feet away. She died on the scene.

Andrew Kelly pled guilty to vehicular manslaughter and driving while intoxicated. His guilty 

plea helped him avoid the maximum prison sentence of seven years, but it ended his eight-year 

career in the police department. His official punishment? Kelly’s driver’s license was suspended 

for a year. He was ordered to complete an alcohol treatment program and install an ignition lock on 

Research Methodology

2 
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his car. And he was sentenced to 90 days in jail. In a courtroom, Valnord-Kassime’s 
father, a pastor, accepted an apology from Kelly. Still, her family filed a wrongful-
death civil lawsuit against Kelly and the NYPD. The woman died for nothing, and 
lives connected with hers have been changed for the worse. Her family members 
and friends are left to deal with their loss.  

What will it take to convince people not to drive after drinking? Will news stories 
like this one do the trick?

You know the facts. We all know the facts. Alcohol is a potent drug that slows 
down the nervous system. It changes how the brain operates. It can keep us from 
being able to think straight, speak properly, or even walk a straight line. It cer-
tainly can keep us from having the perceptual abilities, coordination, and motor 
skills necessary to operate machinery safely. People should not be drinking and 
then driving cars, riding motorcycles, piloting boats, flying planes, using power 
tools, or attempting any other activity that endangers their lives or the lives of  
others.

What if those facts are not enough to stop the problem? What if you read yet 
another story about someone injured or killed by a drunk driver, about a family ru-
ined by a drunk driver’s selfishness, and you become fed up? You happen to be a 
psychologist. For you, facts are not facts — they are simply theories — until they are 
supported empirically. Perhaps, you hope, by providing scientific evidence about 
the effects of alcohol on driving skills, you might be able to convince some people 
not to drink and drive. You might help prevent at least one tragedy.

How do you start? You begin with an idea: Alcohol probably impairs motor 
skills and coordination. This idea might seem obvious. In fact, it might seem so 
obvious that it would not need to be shown scientifically. If  you are really going 
to understand how alcohol impairs driving, however, you need to move beyond a 
simple commonsense view. Think of  a scientific understanding as being like a scale 
on which an increasing amount of  evidence tips the balance in one direction.

To build up evidence around your particular idea, you need to test a specific 
way that alcohol affects behavior. And to begin this investigation, you set up a 
research study in which you give people alcohol and measure some behavioral 
response that you believe is related to driving skill. For example, you might 
want to see how well a person under the influence can see something in her or 
his visual field or how quickly the person can respond to a command to press 
a brake pedal. Basically, you are designing an experiment in which you alter, or 
manipulate, the situation to see how the change affects mental state or behav-
ior. To see if the manipulation changes behavior, you must also measure the 
same behavior when your research participants have not been drinking. Alter-
natively, you could compare your group’s behavior after drinking with that of 
another group of people who did not consume alcohol. You are measuring the 
effects seen in your experiment against a baseline, a condition that does not 
involve your manipulation. 

Once you have collected the performance information, you evaluate it. You sift 
through it, draw conclusions from it, and put it into a form that you can share with 
other people. You need to share it with other psychologists for review. Ultimately, 
you want to see it published, so that your research becomes part of the scientific 
literature on drinking and driving. Only then can the facts, as developed scientifi-
cally, make their way into the public’s consciousness.

Of course, an idea is not true just because you think it is. What if your research 
indicates that alcohol probably does not impair motor skills and coordination? 
Welcome to the world of scientific inquiry. n

FIGURE 2.1 Avoidable Tragedy (a) Vio-
nique Valnord-Kassime lost her life because 
she was standing in the street at the wrong 
time.          

 f  (b) Andrew Kelly accidentally killed 
Valnord-Kassime because he got behind the 
wheel when he was drunk.

(a)

(b)

scientific method A systematic procedure 
of observing and measuring phenomena 
(observable things) to answer questions about 
what happens, when it happens, what causes 
it, and why; involves a dynamic interaction 
between theories, hypotheses, and research.
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2.1  What Is Scientific Inquiry?
This chapter will introduce you to the science and the art of psychological re-
search methods. You will learn the basics of collecting, analyzing, and interpret-
ing the data of psychological science. In this way, you will come to understand 
how psychologists study behavior and mental processes: describing what happens, 
predicting when it happens, controlling what causes it to happen, and explaining 
why it happens. Using these same research methods, you can test your own best 
guesses about people’s thoughts and actions. With some practice, you can even 
contribute to the field of psychological science.

Contributions of this kind are collectively known as scientific inquiry. That term 
boils down to careful scientific research, nothing more and nothing less. Care-
ful scientific research is a way of finding answers to empirical questions, meaning 
questions that can be answered by observing the world and measuring aspects of it. 
To be confident in the conclusions drawn from their observations, researchers in 
the various fields of science use a general approach known as the scientific method. 
This method is more objective than casual observations. It is more objective, in 
part, because it is systematic. To answer research questions, scientists use objective 
procedures in orderly steps that are carefully planned. An objective procedure is 
free from bias. If another researcher uses the same procedure with the same sample 
of people, he or she would expect to receive the same results.

The Scientific Method Depends on Theories,  
Hypotheses, and Research
The scientific method reflects a dynamic interaction between three essential ele-
ments: theories, hypotheses, and research (Figure 2.2). A theory is an explanation 
or model of how a phenomenon — an observable thing — works. The theory con-
sists of interconnected ideas or concepts. It is used to explain prior observations 
and to make predictions about future events.

A good theory should generate a hypothesis (or multiple hypotheses). A hy-
pothesis is a specific, testable prediction about the outcome that would best sup-
port the theory. If the theory is reasonably accurate, the prediction framed in the 
hypothesis should be supported. To see how theories lead to testable hypoth-
eses, imagine you have begun your study of alcohol intoxication. You have spent 
some time observing people as they drank alcohol, and your observations indi-
cate that people who drink alcohol tend to stumble, drop things, have impaired 
language, and show poor social judgment. What theory might you derive from 
these observations? Because you want to limit your research so that you can eas-
ily control its conditions, you probably would focus your theory on only some of 
those behaviors. For example, you might theorize that drinking alcohol impairs 
driving ability. What hypothesis might you derive from that theory? You might 
hypothesize that people who consume alcohol will tend to display poorer coordi-
nation and poorer motor control than will people who do not consume alcohol. 

Once you have developed hypotheses to test your theory, you must do research . 
The research process involves the systematic and careful collection of data. The 
data consist of objective information that indicates whether the hypothesis — and 
ultimately the theory — is likely to be supported. In other words, the data provide a 
way to test the hypothesis, just as the hypothesis provides a way to test the theory. 
To test the hypothesis about alcohol’s effects on coordination and motor skills, you 
would arrange for research participants to work with you. You might have some of 

Learning Objectives

n	 Describe the scientific method.

n	 Differentiate between theories, 
hypotheses, and research.

theory A model of interconnected ideas or 
concepts that explains what is observed and 
makes predictions about future events.

hypothesis A specific prediction of what 
should be observed if a theory is correct.

research A scientific process that involves 
the systematic and careful collection of data.

data Objective observations or measurements.

      
 

  
 

             

support
the theory,

which you then
refine with new

hypotheses
and research.

refute or fail to
support the theory,

which you either
discard or revise

(and then test your
revised theory).

THEORY

Explanation based
on observations

HYPOTHESIS

Prediction based
on the theory

RESEARCH

Test of the hypothesis.
This test yields data.

The data either…

or

FIGURE 2.2 The Scientific Method The 
scientific method reflects a cyclical relationship: 
First the scientist formulates a theory. From the 
theory, the scientist derives one or more test-
able hypotheses. The scientist then conducts 
research to test the hypothesis. Findings from 
the research might prompt the scientist to re-
evaluate and adjust the theory. A good theory 
evolves over time, and the result is an increas-
ingly accurate model of some observable thing.
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the participants drink enough alcohol to bring their blood alcohol levels to the legal 
definition of drunkenness. You might have others drink tonic water. Or you might 
have all the participants drink tonic water as part of the first phase of the research, 
then have them drink alcohol as part of the second phase. You would systematically 
record the participants’ behavior as they performed specific, carefully defined tasks. 

Once the research findings are in, you would return to the original theory to 
evaluate the implications of the data you collected. The findings either support your 
theory or require that your theory be modified or discarded. Then the process starts 
all over again. Yes, the same sort of work needs to be performed repeatedly. You 
might consider the repetition unfortunate, but it is necessary. Good research reflects 
the cyclical process shown in Figure 2.2. In other words, a theory is continually re-
fined by new hypotheses and tested by new research methods (Figure 2.3).

Often, more than one theory can explain human behavior. For this reason, 
no single study can provide a definitive answer about any phenomenon. In gen-
eral, we can have more confidence in scientific findings when research outcomes 
are replicated. Replication involves repeating a study and getting the same (or 
similar) results. When the results from two or more studies are the same, or at 
least support the same conclusion, confidence in the findings increases.

THEORIES SHOULD GENERATE HYPOTHESES How can we decide whether a theory 
is good? When we talk about a good theory, we do not mean that it is likely to be 
supported by research findings. Instead, a good theory produces a wide variety of 
testable hypotheses. For instance, in the early twentieth century, the developmental 
psychologist Jean Piaget proposed a theory of infant and child development (see 
Chapter 9, “Human Development”). According to Piaget’s theory, cognitive de-
velopment occurs in a fixed series of “stages,” from birth to adolescence. From a 
scientific standpoint, this theory was good because it led to a number of hypoth-
eses. These hypotheses concerned the specific kinds of behaviors that should be ob-
served at each stage of development. In the decades since its proposal, the theory has 
generated thousands of scientific papers. Our understanding of child development 

replication Repetition of an experiment to 
confirm the results.

FIGURE 2.3 The Scientific Method in Action

Focus on a theory.

You theorize that
drinking alcohol
impairs driving ability.

Formulate a hypothesis.

You hypothesize that
people who consume
alcohol will tend to display
poorer coordination and
poorer motor control than
will people who do not
consume alcohol.

Conduct research.

You test your hypothesis
by selecting the most
appropriate research
method. For example,
you might begin by
having some participants
in your study drink
alcohol and others
drink tonic water.

 Analyze whether the data
support or refute the theory.

You analyze the data
using appropriate
statistical techniques
and draw conclusions.
If the data do not support
your theory, you either
discard the theory or
revise it (and then test
the revision).

Report results and embark
on further inquiry.

You submit results to
research journals and
present them at
conferences to share
them with the scientific
community. Then you
refine your theory with
further predictions
and tests.

1 2 3 4 5
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has been enhanced both by studies that supported Piaget’s stage theory and by those 
that failed to support it.

In contrast, Piaget’s contemporary Sigmund Freud, in his famous treatise 
The Interpretation of Dreams, outlined the theory that all dreams represent the ful-
fillment of an unconscious wish. From a scientific perspective, Freud’s theory 
was not good, because it generated few testable hypotheses regarding the actual 
function of dreams. Researchers were left with no way to evaluate whether the 
wish fulfillment theory was either reasonable or accurate. After all, unconscious 
wishes are, by definition, not known to anyone, including the person having the 
dreams. Indeed, on being presented with a patient’s dream that clearly contained 
no hint of wish fulfillment, Freud went so far as to claim that the dreamer’s un-
conscious wish was to prove his theory wrong!

Unexpected Findings Can Be Valuable
Research does not always proceed in a neat and orderly fashion. On the contrary, 
many significant findings are the result of serendipity. In its general sense, serendip-
ity means unexpectedly finding things that are valuable or agreeable. In science, it 
means unexpectedly discovering something important. 

For example, in the late 1950s, the physiologists Torsten Wiesel and David 
Hubel recorded the activity of nerve cells in cats’ brains. Specifically, they were 
measuring the activity of cells in brain areas associated with vision. Wiesel and 
Hubel were studying how information travels from the eye to the brain (a process 
explored extensively in Chapter 4, “Sensation and Perception”). They had hy-
pothesized that certain cells in the visual portion of the brain would respond when 
the cats looked at dots. To test that hypothesis, they showed slides of dot patterns 
to the cats. After much disappointing work that produced no significant activity in  
the brain cells being observed, the projector suddenly jammed between slides. 
The cells in question began to fire at an astonishing rate! What had caused this 
firing? Wiesel and Hubel realized that the jammed slide had produced a visual 
“edge” on the screen. Because of this little accident, they discovered that the cells 
do not respond to simple dots. Wiesel and Hubel eventually received a Nobel 
Prize for the serendipitous finding that these brain cells respond to lines and edges. 
Although their discovery is an example of serendipity, these researchers were not 
just lucky. They did not stumble onto a groundbreaking discovery that led straight 
to a Nobel Prize. Rather, they followed up on their unexpected finding. After a 
lifetime of hard work, they understood the implications of the rapid firing of brain 
cells in response to straight lines but not to other types of visual stimuli.

Summing Up

What Is Scientific Inquiry?
Our subjective beliefs, such as intuitions, can be useful in suggesting research ques-
tions. They are often biased, however, or based on limited information. To explain 
behavior, researchers use the scientific method. That is, researchers use objective, 
systematic procedures to measure behavior. The empirical process is based on the 
use of theories to generate hypotheses that can be tested by collecting objective 
data through research. Theories, in turn, must be adjusted and refined as new find-
ings confirm or disconfirm the hypotheses. Good theories will generate several test-
able hypotheses. Unexpected findings can suggest new theories.
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Measuring Up

1. How are theories, hypotheses, and research different?
a. Theories ask questions about possible causes of thoughts, emotions, and 

behaviors; hypotheses provide the empirical answers; and research is used 
to examine whether theories are correct.

b. Theories are broad conceptual frameworks; hypotheses are derived from 
theories and are used to design research that will support or fail to support 
a theory; and research is a test of the hypotheses.

c. Theories are assumed to be true; hypotheses need to be tested with appro-
priate experiments; and research is the final step.

d. Theories do not require data for their verification because they are abstract; 
hypotheses depend on experimental findings; and research uses human 
participants to test theories and hypotheses.

2. How does psychological research differ from relying on personal experience or 
intuition as a way of understanding thoughts, emotions, and behaviors?
a. Personal experience is the most objective method for understanding 

thoughts, emotions, and behaviors.
b. Carefully designed research is the most objective method for understanding 

thoughts, emotions, and behaviors.
c. Research provides theoretical answers that are best verified through indi-

vidual experience.

Answers:  1. b. Theories are broad conceptual frameworks; hypotheses are derived from 
theories and are used to design research that will support or fail to support a 
theory; and research is a test of the hypotheses.

  2. b. Carefully designed research is the most objective method for understand-
ing thoughts, emotions, and behaviors.

2.2   What Types of Studies Are Used 
in Psychological Research?

Once a researcher has defined a hypothesis, the next issue to be addressed is the type 
of study design to be used. There are three main types of designs: descriptive, correla-
tional, and experimental. These designs differ in the extent to which the researcher has 
control over the variables in the study. The amount of control over the variables, in 
turn, determines the type of conclusions the researcher can draw from the data. 

All research involves variables. A variable is something in the world that can vary 
and that the researcher can measure. The term can refer to something that the re-
searcher manipulates, something the researcher measures, or both. For instance, some 
of the variables you might use in your study of alcohol and driving would be: amount 
of alcohol consumed, level of intoxication, coordination, motor control, and balance.

Researchers must define variables precisely and in ways that reflect the meth-
ods used to assess them. They do this by using operational definitions. This phrase 
might seem intimidating, but it simply means identifying variables and quantify-
ing them so they can be measured. In other words, each variable is specified in a 
way that makes it possible to record its quantity. For example, if you choose to 
study how coordination is affected by alcohol, how will you quantify “coordina-
tion” so you can judge whether it is affected by alcohol? One option might be to 
measure how easily people can touch their fingers to their noses with their eyes 

Learning Objectives

n	 Distinguish between descriptive 
studies, correlational studies, and 
experiments.

n	 List the advantages and disadvantages 
of different research methods.

n	 Explain why random sampling and 
random assignment are important when 
conducting research studies.

variable Something in the world that can 
vary and that a researcher can measure.
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closed. In this case, the operational definition could be the number of inches by 
which people miss their noses. The concrete definition would help other scien-
tists know precisely what you measured. That knowledge would make it possible 
for them to replicate your research.

Descriptive Studies Involve Observing  
and Classifying Behavior
Descriptive studies are sometimes called observational studies. They involve ob-
serving and noting behavior to analyze that behavior objectively (Figure 2.4). For 
instance, an observer might take notes on the types of foods that people eat in 
cafeterias, measure the time that people spend talking during an average conver-
sation, count the number and types of mating behaviors that penguins engage in 
during their mating season, or tally the number of times poverty or mental illness 
is mentioned during a presidential debate. Some researchers observe behavior at 
regular time intervals. These intervals span durations from as short as seconds to 
as long as entire lifetimes and across generations. In this manner, the researchers 
can keep track of what research participants do at particular points in time. They 
can study behaviors that may take years to unfold, as in tracking the job histories 
of college graduates.

There are two basic types of descriptive studies. In naturalistic observatio n, the 
observer remains separated from the situation and makes no attempt to change it. 
By contrast, in participant observation, the researcher is involved in the situation. 
An example of the latter was conducted by social psychologists who joined a 
doomsday cult to see how the cult members would respond when the world did 
not end on the date that was predicted by the cult. (The members made sense 
of this nonevent by deciding that their faith saved the world; Festinger, Riecken, 
& Schachter, 1956.) One possible problem with participant observation is that 
the observer might lose objectivity. Another is that the participants might change 

descriptive studies A research method that 
involves observing and noting the behavior 
of people or other animals to provide a 
systematic and objective analysis of the 
behavior.

naturalistic observation A type of 
descriptive study in which the researcher is 
a passive observer, making no attempt to 
change or alter ongoing behavior.

participant observation A type of 
descriptive study in which the researcher is 
actively involved in the situation.

      
 

  
 

             

Descriptive studies involve observing and classifying behavior, either with no intervention
by the observer (naturalistic observation) or with intervention by the observer (participant
observation).

Advantages Especially valuable in the early stages of research, when trying to determine
whether a phenomenon exists. Takes place in a real-world setting.

Disadvantages Errors in observation can occur because of an observer’s expectations
(observer bias). Observer’s presence can change the behavior being
witnessed (reactivity).

Naturalistic observation Participant observation

FIGURE 2.4 Descriptive Studies 
(left) Employing naturalistic observation, 
the primatologist Jane Goodall observes a 
family of chimpanzees. Animals are more 
likely to act naturally in their native habitats 
than in captivity. (right) The evolutionary 
psychologist and human behavioral ecologist 
Lawrence Sugiyama has conducted fieldwork 
in Ecuadorian Amazonia among the Shiwiar, 
Achuar, Shuar, and Zaparo peoples. Here, 
hunting with a bow and arrow, he is conduct-
ing a particularly active form of participant 
observation.
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their behavior if they know they are being observed. You can imagine how bar 
patrons would respond if researchers entered the bar and announced they were 
studying the behavior of people who go to bars to meet potential dates. Such an 
announcement would interfere with the normal interactions that occur in bars. It 
might even eliminate those interactions. Thus observers need to keep their objec-
tivity and minimize their impact on a situation.

Descriptive techniques are especially valuable in the early stages of research. 
At that point, researchers are trying to see whether a phenomenon exists. They 
can learn a great deal about behavior by just watching and taking careful notes. 
Even the simplest observations can prove valuable. Imagine you are observing 
seating patterns during lunch at two high schools. You find that at one school 
the lunch tables are racially segregated but at the other school students sit in 
mixed-race groups. With this finding, you have learned something valuable 
about racial behaviors at these two schools. You would need different types of 
research designs to understand what causes student groups to be segregated or 
integrated, but description would have proved a good first step in documenting 
this phenomenon. 

Researchers sometimes design studies to examine developmental changes 
that occur over time. Sometimes the researchers want to watch changes unfold 
naturally, as in a descriptive design. Other times they want to see how different 
interventions affect future development. Longitudinal studies are one type of de-
velopmental design (Figure 2.5). If you wanted to know how intellectual abilities 
change over the adult years, you could begin by assessing the abilities of a group 
of young adults. You would then reassess the same participants every five years, as 
they progressed toward old age. Alternatively, you could assess the intellectual abil-
ities of young adults and old adults and compare their scores on various measures 
of intellectual ability. Research designs of this type, comparing different groups to 
make inferences about both, are known as cross-sectional studies (Figure 2.6).

Like all research design choices, each of these methods has advantages and 
disadvantages. Longitudinal designs provide information about the effects of age 
on the same people, but they are expensive, they take a long time, and they can 
be jeopardized when (not if ) some participants drop out of the experiment over 
time. By contrast, cross-sectional designs are faster and less expensive, but they 
include the possibility that some unidentified variable is responsible for any dif-
ference between the groups. In the example just given, the older people might 
not have received the same amount or type of education as the younger people, 
or differences between the age groups might be due to changes in societal norms. 
This potential difference is known as a cohort effect.

OBSERVER BIAS In conducting observational research, scientists must guard 
against observer bias. This flaw consists of systematic errors in observation that 
occur because of an observer’s expectations. Observer bias can especially be a 
problem if cultural norms favor inhibiting or expressing certain behaviors. For 
instance, in many societies women are freer to express sadness than men are. If 
observers are coding men’s and women’s facial expressions, they may be more 
likely to rate female expressions as indicating sadness because they believe that 
men are less likely to show sadness. Men’s expressions of sadness might be rated 
as annoyance or some other emotion. Likewise, in many societies women are 
generally expected to be less assertive than men. Observers therefore might rate 
women as more assertive when exhibiting the same behavior as men. Cultural 
norms can affect both the participants’ actions and the way observers perceive 
those actions.

FIGURE 2.5 Longitudinal Studies The 
Up series of documentary films is an ongo-
ing longitudinal study that since 1964 has 
traced the development of 14 British people 
from various socioeconomic backgrounds. 
New material has been collected every seven 
years, starting when the participants were 7 
years old. Here, three participants — Jackie, 
Sue, and Lynn — are pictured from the latest 
film, 49 Up.

Longitudinal studies involve observing
and classifying developmental changes that
occur in the same people over time, either
with no intervention by the observer or with
intervention by the observer.

Advantages  Provide information about the
effects of age on the same people, allowing
researchers to see developmental changes.

Disadvantages  Expensive, take a long time,
and may lose participants over time.

longitudinal studies A research method 
that studies the same participants multiple 
times over a period of time.

cross-sectional studies A research method 
that compares participants in different groups 
(e.g., young and old) at the same time.

observer bias Systematic errors in 
observation that occur because of an 
observer’s expectations.
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There is evidence that observer expectations can even change the behavior 
being observed. This phenomenon is known as the experimenter expectancy 
effect . In a classic study conducted in the 1960s by the social psychologist Rob-
ert Rosenthal, college students trained rats to run a maze (Rosenthal & Fode, 
1963). Half the students were told their rats were bred to be very good at run-
ning mazes. The other half were told their rats were bred to be poor performers. 
In reality, there were no genetic differences between the groups of rats. None-
theless, when students believed they were training rats that were bred to be fast 
maze learners, their rats learned the task more quickly! Thus these students’ ex-
pectations altered how they treated their rats. This treatment in turn influenced 
the speed at which the rats learned. The students were not aware of their biased 
treatment, but it existed. Perhaps they supplied extra food when the rats reached 
the goal box. Or perhaps they gave the rats inadvertent cues as to which way 
to turn in the maze. They might simply have stroked the rats more often. This 
study exemplifies the idea that some aspects of our own behavior are not under 
our conscious control. We are not always aware of the many factors that affect 
how we think, feel, and act (Figure 2.7).

Cross-sectional studies involve
observing and classifying developmental
changes that occur in different groups
of people at the same time.

Advantages  Faster and less expensive
than longitudinal studies.

Disadvantages  Unidentified variables
may be involved (cohort effect).

FIGURE 2.6 Cross-Sectional Studies 
Together, the young adults on the top and 
the older adults on the bottom might partici-
pate in a cross-sectional study.

experimenter expectancy effect Actual 
change in the behavior of the people or 
nonhuman animals being observed that is 
due to the expectations of the observer.

As discussed extensiveIy in this chapter, different types of research methods play important roles in 
the stories of psychological science. In each chapter of the book, Scientific Method features will lead 
you through the steps of some of the most interesting experiments and studies discussed in the text.

FIGURE 2.7 Scientific Method: Rosenthal’s Study of Observer Bias

Hypothesis: Research participants’ behavior will be affected by experimenters’ biases.

Research Method:

Results: The rats trained by the students who believed their rats were bred to be fast maze
learners did learn the task more quickly.

Conclusion: The results for the two groups of rats differed because the students’
expectations caused them to give off subtle cues that changed the rats’ behavior.

Source: Rosenthal, R., & Fode, K. L. (1963). The effect of experimenter bias on the
performance of the albino rat. Behavioral Science, 8, 183–189.

One group of college students was
given a group of rats and told to train
them to run a maze. These students
were told their rats were bred to be
very poor at running mazes.

A second group of college students was
given a group of rats to train that were
genetically the same as the first group of
rats. These students were told their rats
were bred to be very good at running mazes.

1 2
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How do researchers protect against experimenter expectancy effects? It is best 
if the person running the study is blind to, or unaware of, the study’s hypotheses. 
For example, the study just described seemed to be about rats’ speed in learning 
to run through a maze. Instead, it was designed to study experimenter expec-
tancy effects. The students believed they were “experimenters” in the study, but 
they were actually the participants. Their work with the rats was the subject of 
the study, not the method. Thus the students were led to expect certain results so 
that the researchers could determine whether the students’ expectations affected 
the results of the rats’ training. For these reasons, the researchers would not have 
told the person running the test (i.e., the true experimenter) that all the rats in 
the study were more or less the same genetically. That way, the person did not 
have knowledge that might have influenced the behavior of the students.

Correlational Studies Examine How Variables Are Related
There is a rather unfortunate twist to the case discussed at the opening of this 
chapter. According to news reports, Andrew Kelly reeked of booze at the scene 
of the fatal accident. He refused a Breathalyzer test. The off-duty cop in the SUV 
with him and the cop who arrived on the scene gave him chewing gum and 
water. By the time he underwent a blood alcohol test, seven hours later, Kelly’s 
body was alcohol free. This drunk driver seems to have understood very well the 
connection between his physiological state and his actions behind the wheel. He 
understood the connection well enough to try to hide it. 

Other drunk drivers do not have Kelly’s options, however, so records exist of 
their physiological states. To study the effects of alcohol intoxication on behavior, 
you might sift through police records of alcohol-related accidents. Your goal would 
be to match the reported intoxication levels of drunk drivers with some measure of 
their driving performance, such as the severity of the drivers’ accidents. Research of 
this kind consists of correlational studies. These studies examine how variables are 
naturally related in the real world, without any attempt by the researcher to alter 
them or assign causation between them (Figure 2.8). For example, researchers have 
established a correlation between the amount of alcohol available in a community 
and the likeliness of late-night, single-vehicle accidents in that community (Gruene- 
wald et al., 1996).

Your data on intoxication levels and driving performance would enable you 
to compare how intoxication might have affected performance. It would not, 
however, enable you to show the causation. Why not? A few potential problems 
prevent researchers from drawing causal conclusions from correlational studies.

DIRECTIONALITY PROBLEM One problem with correlational studies is in knowing 
the direction of the cause/effect relation between variables. This sort of ambiguity 
is known as the directionality problem. Suppose you survey a large group of people 
about their sleeping habits and their levels of stress. Those who report sleeping little 
also report having a higher level of stress. Does lack of sleep increase stress levels, or 
does increased stress lead to shorter and worse sleep? Both scenarios seem plausible:

The Directionality Problem

Sleep (A) and stress (B) are correlated.

•  Does less sleep cause more stress? (A → B)

 or

•  Does more stress cause less sleep? (B → A)

Correlational studies examine how
variables are related, with no intervention
by the observer.

Advantages  Rely on naturally occurring
relationships. May take place in a real-world
setting.

Disadvantages  Cannot be used to support
causal relationships (that one thing
happened because of the other). Cannot
show the direction of the cause/effect
relationship between variables (directionality
problem). An unidentified variable may be
involved (third variable problem).

FIGURE 2.8 Correlational Studies There 
may be a correlation between the extent to 
which parents are overweight and the extent 
to which their children are overweight. A 
correlational study cannot demonstrate the 
cause of this relationship, which may include 
biological propensities to gain weight, lack of 
exercise, and high-fat diets.

correlational studies A research method 
that examines how variables are naturally 
related in the real world, without any attempt 
by the researcher to alter them or assign 
causation between them.

directionality problem A problem 
encountered in correlational studies; the 
researchers find a relationship between two 
variables, but they cannot determine which 
variable may have caused changes in the 
other variable.
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THIRD VARIABLE PROBLEM Another drawback with all correlational studies 
is the third variable problem. Instead of variable A causing variable B, as a re-
searcher might assume, it is possible that a third variable, C, causes both A and B. 
Consider the relationship between drinking and driving. It is possible that people 
who are really stressed in their daily lives are more likely to drink before driv-
ing. It is also possible that they are likely to be distracted while driving. Thus the 
cause of both drinking and bad driving is the third variable, stress:

The Third Variable Problem

Drinking before driving (A) is correlated with being distracted while driving (B).

•  Stress (C) causes some people to drink before driving. (C → A) 

 and

• Stress (C) causes some people to be distracted while driving. (C → B)

Sometimes the third variable is obvious. Suppose you were told that the more 
churches there are in a town, the greater the rate of crime. Would you conclude 
that churches cause crime? In looking for a third variable, you would realize that 
the population size of the town affects the number of churches and the frequency 
of crime. But sometimes third variables are not so obvious and may not even be 
identifiable. For instance, we have all heard that smoking causes cancer. Is the 
connection that simple for everyone? Evidence indicates that a particular gene pre-
disposes some smokers to develop lung cancer (Paz-Elizur  et al., 2003). In addition, 
a genetic predisposition — a built-in vulnerability to smoking — combines with en-
vironmental factors to increase the probability that some people will smoke and that 
they will develop lung cancer (Thorgeirsson et al., 2008). This connection is one of 
the countless ways that nature and nurture work together inseparably. 

Sometimes, however, people mistakenly believe there is a causal relationship 
between two variables when there is a correlation. Suppose the newspaper re-
ports that children who attend preschool are better readers in first grade than 
those who do not. It is tempting to conclude that children are better readers in 
first grade because they learned prereading skills in preschool. This explanation of 
the data might be true. Another explanation might also be true: Children who 
attend preschool have parents who are concerned with their academic success. 
Such parents probably read to their children and monitor their schoolwork more 
than parents who are less concerned with academic success. 

ETHICAL REASONS FOR USING CORRELATIONAL DESIGNS Despite such poten-
tially serious problems, correlational studies are widely used in psychological 
science. Some research questions require correlational research designs for ethi-
cal reasons. For example, suppose you want to know if soldiers who experience 
severe trauma during combat have more difficulty learning new tasks after they 
return home than soldiers who have experienced less-severe trauma during 
combat. Even if you theorize that severely traumatic combat experiences cause 
later problems with learning, it would be unethical to induce trauma in some 
soldiers so that you could compare soldiers who had experienced different de-
grees of trauma. (Likewise, most research on psychopathology uses the corre-
lational method, because it is unethical to induce mental disorders in people to 
study the effects.) For this research question, you would need to study the sol-
diers’ ability to learn a new task after they had returned home. You might, for 
example, observe soldiers who were attempting to learn computer program-
ming. The participants in your study would have to include some soldiers who 

third variable problem A problem that 
occurs when the researcher cannot directly 
manipulate variables; as a result, the 
researcher cannot be confident that another, 
unmeasured variable is not the actual cause 
of differences in the variables of interest.
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had experienced severe trauma during combat and some who had experienced 
less-severe trauma during combat. You would want to see which group, on 
average, performed less well when learning the task.

MAKING PREDICTIONS Correlational studies can be used to determine that 
two variables are associated with each other. In the example just discussed, the 
variables would be trauma during combat and learning difficulties later in life. 
By establishing such connections, researchers are able to make predictions. If 
you found the association you expected between severe trauma during combat 
and learning difficulties, you could predict that soldiers who experience severe 
trauma during combat will — again, on average — have more difficulty learning 
new tasks when they return than soldiers who do not experience severe trauma 
during combat. Because your study drew on but did not control the soldiers’ 
wartime experiences, however, you have not established a causal connection.

By providing important information about the natural relationships between 
variables, researchers are able to make valuable predictions. For example, correla-
tional research has identified a strong relationship between depression and suicide. 
For this reason, clinical psychologists often assess symptoms of depression to de-
termine suicide risk. Typically, researchers who use the correlational method use 
other statistical procedures to rule out potential third variables and problems with 
the direction of the effect. Once they have shown that a relationship between 
two variables holds even when potential third variables are taken into account, 
researchers can be more confident that the relationship is meaningful.

An Experiment Involves Manipulating Conditions
In experimental research, the investigator has maximal control over the situation. 
An experiment is a study in which the researcher manipulates one variable to ex-
amine that variable’s effect on a second variable. In studying how alcohol intoxi-
cation affects people’s ability to drive, you could manipulate the extent to which 
participants were intoxicated and then measure their driving performance using 
a driving simulator. You might also incorporate a control group (a comparison 
group). This group might consist of participants who did not consume alcohol 
or participants who drank tonic water instead of alcohol. This way, you could 
compare two or more experimental groups (treatment groups) with the control 
condition. In this example, one experimental group might consist of participants 
who had just reached the legal measure of intoxication. Another group might 
consist of participants whose blood alcohol levels were double the legal measure 
of intoxication (Table 2.1). Two experimental groups and one control group is 
just one possible research design for this question. The variable that is manipu-
lated (the amount of intoxication) is the independent variable. The variable that 
is measured (driving performance) is the dependent variable. 

The benefit of an experiment is that the researcher can study the causal re-
lationship between the two variables. If the independent variable (such as in-
toxication state) consistently influences the dependent variable (such as driving 
performance), then the independent variable is assumed to cause the change in 
the dependent variable.

ESTABLISHING CAUSALITY A properly performed experiment depends on rig-
orous control. Here control means the steps taken by the researcher to minimize 
the possibility that anything other than the independent variable will affect the 
experiment’s outcome. A confound is anything that affects a dependent variable 
and that may unintentionally vary between the study’s different experimental 

control group A comparison group; the 
participants in a study that receive no 
intervention or receive an intervention that is 
unrelated to the independent variable being 
investigated.

experimental groups Treatment groups; 
the participants in a study that receive the 
intervention.

independent variable In an experiment, 
the variable that is manipulated by the 
experimenter to examine its impact on the 
dependent variable.

dependent variable In an experiment, the 
variable that is affected by the manipulation 
of the independent variable.

experiment A study that tests causal 
hypotheses by measuring and manipulating 
variables.

confound Anything that affects a dependent 
variable and may unintentionally vary between 
the experimental conditions of a study.
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TABLE 2.1 Blood Alcohol Content and Its Effects

In the United States, blood alcohol content is measured by taking a sample of a person’s breath 
or blood and determining the amount of alcohol in that sample. The result is then con ver  ted 
to a percentage. For example, in many states the legal limit is .08 percent. To reach this level, a 
person’s bloodstream needs to have 8 grams of alcohol for every 100 milliliters of blood. 

Different blood alcohol levels produce different physical and mental effects. These 
effects also vary from person to person. This table shows typical effects.

BAC Level Effects

.01–.06 Feeling of relaxation 
 Sense of well-being 
 Thought, judgment, and coordination are impaired. 

.06–.10  Loss of inhibitions 
 Extroversion 
  Reflexes, depth perception, peripheral vision, and reasoning 

are impaired. 

.11–.20  Emotional swings 
 Sense of sadness or anger 
 Reaction time and speech are impaired. 

.21–.29  Stupor 
 Blackouts 
 Motor skills are impaired. 

.30–.39  Severe depression 
 Unconsciousness 
 Breathing and heart rate are impaired. 

>.40  Breathing and heart rate are impaired. 
 Death is possible.

SOURCE: BloodAlcoholContent.Org (2007–2010).

conditions. When conducting an experiment, a researcher needs to ensure that 
the only thing that varies is the independent variable. Control thus represents the 
foundation of the experimental approach, in that it allows the researcher to rule 
out alternative explanations for the observed data (Figure 2.9). For example, in 

FIGURE 2.9 Experiments

Experiments examine how variables are related when manipulated by researchers.

Advantages Can demonstrate causal relationships. Avoid the directionality problem.

Disadvantages Often take place in an artificial setting.

Researcher
manipulates…

Researcher
randomly
assigns
subjects to...

Researcher
measures...

Researcher
assesses result.

Conclusion

control group

orindependent
variable

experimental
group

dependent
variable

Are the results
in the control
group different
from the results
in the
experimental
group?

The explanation
either supports
or does not support
the hypothesis. Are
there confounds,
which would lead
to alternative
explanations?

1 2 3 4 5
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CRITICAL THINKING SKILL

Identifying the Need for Control Groups
The two critical thinking skills for this chapter — identifying the need for 
control groups and recognizing that large samples provide more reliable 
data than small samples (see p. 46) — are essentially applications of research 
methods to everyday life. The idea that the principles of research methods 
can inform critical thinking was expressed by George (Pinky) Nelson, a 
leading U.S. astronaut who is deeply concerned with enhancing the criti-
cal thinking abilities of students as a way of preparing them for their future 
in the information age. Nelson said:

Most people seem to believe that there is a difference between scientific 
thinking and everyday thinking. Clearly, most people haven’t developed 
the capacity to think [scientifically]. Otherwise, they wouldn’t buy lottery 
tickets that they can’t afford. They wouldn’t consistently fall for cheap 
promises and easy answers from politicians. They wouldn’t become vic-
tims of medical quackery or misinformation from tobacco companies. 
They wouldn’t keep employing the same failed strategies, both in their 
personal lives and in society at large, just because that’s what they’ve al-
ways done.... But, the fact is, these same scientific thinking skills can be 
used to improve the chances of success in virtually any endeavor. (1998, 
April 29, p. A 14)

When designing an experiment, a researcher needs to include a control 
group that does not receive the treatment or experience being investi-
gated. It is usually easy to recognize the need for such a comparison when 
planning a research project. It can be difficult to spot the need for control 
groups, however, when thinking about the many research results that we 
are bombarded with in newspapers, on the Web, in everyday conversa-
tion, and in advertisements.

Suppose you read in the newspaper that 75 percent of couples who 
are going through a divorce argue about money. You might conclude 
that disputes about money are a major cause of divorce. You might even 
conclude that more marriages would be saved if couples learned how to 
handle financial disputes. Missing from this analysis is a comparison fig-
ure for couples who do not divorce. Suppose you learn that 80 percent of 
those couples argue about money. Such a result would mean that almost 
all married people argue about money. It would also mean that arguing 
about money is not a predictor of which couples will divorce. Although 
it might still be a good idea for couples to learn how to handle financial 
disputes, nothing in these data supports the conclusion that money woes 
cause couples to divorce. You need to consider appropriate control groups 
to evaluate research findings meaningfully. When the controls are missing, 
you need to consider how they might have altered your understanding of 
the research.

Here is another example that requires critical thinking to recognize the 
need for a control group. Parents of young children are bombarded with 
advertisements for educational products to enhance their children’s intelli-
gence. There are, for example, special (and expensive) DVDs for infants to 
watch immediately after birth. Suppose you learn that toddlers who have 
watched these DVDs are able to talk in two- and three-word phrases by the 
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your hypothetical study of alcohol and driving performance, what if a car with an 
automatic transmission is simulated to assess driving when participants are sober, 
but a car with a manual transmission is simulated to assess performance when par-
ticipants are intoxicated? Given that manual transmissions require greater dexter-
ity to operate than automatic transmissions, any apparent effect of intoxication on 
driving performance might actually be caused by the type of car. In this example, 
the drivers’ skills might be confounded with the type of transmission, making it 
impossible to determine the true effect of the alcohol.

Other potential confounds include changes in the sensitivity of the measuring 
instruments, such as a systematic change in a scale so that it weighs things more 
heavily in one condition than in another. Changes in the time of day or the sea-
son when the experiment is conducted can also confound the results. The more 
confounds and thus alternative explanations that can be eliminated, the more 
confident a researcher can be that the change in the independent variable is caus-
ing the change (or effect) in the dependent variable. For this reason, researchers 
have to watch vigilantly for potential confounds. As consumers of research, we all 
need to think about confounds that could be causing particular results.

Random Sampling and Random Assignment  
Are Important for Research
An important issue for any research method is how to select participants for the 
study. Psychologists typically want to know that their findings generalize, or apply, 
to people beyond the individuals in the study. In studying the effects of alcohol 
on motor skills and coordination, you ultimately would not focus on the be-
havior of the specific participants. Instead, you would seek to discover general 
laws about human behavior. If your results generalized to all people, they would 
enable you, other psychologists, and the rest of humanity to predict, in general, 
how intoxication would affect driving performance. Other results, depending 
on the nature of the study, might generalize to all college students, to students 
who belong to sororities and fraternities, to women, to men over the age of 45, 
and so on.

The group you want to know about is the population. To learn about the pop-
ulation, you study a subset from it. That subset, the people you actually study, is 
the sample. Sampling is the process by which you select people from the population 
to be in the sample. The sample should represent the population, and the best 
method for making this happen is random sampling. This method gives each mem-
ber of the population an equal chance of being chosen to participate.

population Everyone in the group the 
experimenter is interested in.

sample A subset of a population.

time they are 18 months old. You might infer that the toddlers are com-
municating at such a young age because of the DVDs. However, you are 
missing data about toddlers who do not watch this material. At what age 
do they talk in two- and three-word phrases? In fact, studies show that the 
age at which toddlers begin talking does not depend on the use of specific 
learning programs. The National Academy of Pediatricians recommends 
that toddlers younger than 2 watch no DVDs, videos, or television. With-
out a control group, it would not be possible for you — as a researcher, 
concerned citizen, or parent — to know if particular programs had an effect 
on children’s language development or any aspect of development.
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Most of the time, a researcher will use a convenience sample. As the term implies, 
this sample consists of people who are conveniently available for the study. Even 
if you wanted your results to generalize to all students in your country or in the 
world, you would, realistically, probably use a sample from your own college or 
university and hope that this sample represented all students in your country and 
beyond. It is important for researchers to assess how well their results general-
ize to other samples (Henrich, Heine, & Norenzayan, 2010). For many topics 
studied in psychology — for example, sex differences in some mating preferences 
(discussed in Chapter 10) and the structure of personality (in Chapter 13) — the 
findings appear highly similar regardless of the sample studied. For many other 
topics studied — for example, the Mueller-Lyer illusion (in Chapter 4) and the 
self-concept (in Chapter 13) — the results obtained from samples of North Ameri-
can university students do not apply to other populations. Indeed, they often look 
quite different from population to population.

Even with random sampling, one likely confound in a study is preexisting 
differences between groups that are assigned to different conditions. For exam-
ple, in your study of drinking and driving, what happens to the results if the 
people assigned to have many drinks just happen to be heavier drinkers and 
therefore are less affected by alcohol? Some heavy drinkers develop such a tol-
erance to alcohol that they show few outward signs of intoxication even when 
they have blood alcohol  levels that would knock out or even kill a typical person 
(Chesher & Greeley, 1992; tolerance to drugs such as alcohol, especially tolerance 
as a component of addiction, is discussed in Chapter 5, “Consciousness”). Alter-
natively, some participants might become intoxicated on very small amounts of 
alcohol. Unless you have assigned participants randomly to the various condi-
tions, the possibility always exists that any difference you find derives from pre-
existing differences between the groups. Research design often involves a series 
of choices: It means balancing the problems of taking people as they come with 
the problems of creating an artificial environment for the experiment. In fact, 
although experiments allow us to infer cause, they are often criticized for being 
artificial. In real life, for example, people decide for themselves how much alco-
hol they can drink and still drive safely. Assigning different levels of impairment 
may be so artificial that you end up studying something you had not intended, 
such as how people react when they are told how many drinks they can have. If 
the experiment creates a greatly artificial situation, the experiment is said to be 
low in external validity. This term refers to the degree to which the findings of 
an experiment can be generalized outside the laboratory. (Internal validity is dis-
cussed later in this chapter.)

SELECTION BIAS When the groups are not equivalent because participants in 
different groups differ in unexpected ways, the condition is known as selec-
tion bias. Suppose you have two of the experimental conditions described ear-
lier: a group assigned to drink tonic water and a group assigned to reach a 
blood alcohol level twice the legal definition of intoxication. What happens 
if the group assigned to drink tonic water includes many small-bodied young 
women with little drinking experience and the other group includes many 
overweight older men with strong tolerances for alcohol? How would you 
know if the people in the different conditions of the study are equivalent? 
You could match each group for age, sex, weight, drinking habits, and so on, 
but you can never be sure that you have assessed all possible factors that may 
differ between the groups.

external validity The degree to which the 
findings of an experiment can be generalized 
outside the laboratory.

selection bias In an experiment, unintended 
differences between the participants in 
different groups.
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FIGURE 2.10 Sampling For the results of an experi-
ment to be considered useful, the participants should be 
representative of the population. The best method for 
making this happen is random sampling, but most of the 
time researchers are forced to use a convenience sam-
ple. Random assignment is used when the experimenter 
wants to test a causal hypothesis.

Control Experiment Control Experiment

Population
Group you want to know about

(e.g., U.S. college students)

Random assignment
Participants are assigned at random to the
control group or the experimental group.

Random sample
Taken at random from the
population (e.g., selecting
students from every school
in your country)

Convenience sample
Taken at random from
an available subgroup in
the population (e.g.,
students at your school)

OR

RANDOM ASSIGNMENT The only way to make it more likely that the groups 
are equivalent is to use random assignment. This method gives each potential 
research participant an equal chance of being assigned to any level of the inde-
pendent variable. For your study, there might be three levels: drinking tonic water, 
reaching the blood alcohol level that is the legal definition of intoxication, and 
reaching the blood alcohol level that is double the legal definition of intoxication. 
First, you would gather participants by taking either a random sample or a conve-
nience sample from the population. Then, to randomly assign those participants, 
you might have them draw numbers from a hat to determine who was assigned 
to the control group (tonic water) and to each experimental group (legal defini-
tion of intoxication and double the legal definition). Of course, individual dif-
ferences are bound to exist among participants. For example, any of your groups 
might include some people with low tolerance for alcohol and some people with 
high tolerance, some people with excellent coordination and some people with 
comparably poor coordination. But these differences will tend to average out 
when participants are assigned to either the control or experimental groups ran-
domly, so that the groups are equivalent on average. Random assignment balances 
out known and unknown factors (Figure 2.10).

random assignment Placing research 
participants into the conditions of an 
experiment in such a way that each 
participant has an equal chance of being 
assigned to any level of the independent 
variable.
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CRITICAL THINKING SKILL

Recognizing That Large Samples Generate 
More Reliable Results Than Small Samples

Given a thimbleful of facts, we rush to make generalizations as large as a tub.
— Gordon Allport (1954, p. 8)

A general critical thinking skill related to sampling from populations is 
considering the size of the sample, or the number of participants in the 
study. As consumers of research, we need to understand which studies 
provide strong evidence and which are poor science. The number of 
participants in a sample is one critical difference between the two types 
of studies. The importance of sample size can be difficult to understand 
when you think about it one way, but it can be easy to understand when 
you think about it a different way. First, read the following information 
and answer the questions:

A certain town is served by two hospitals. In the larger hospital, about 
45 babies are born each day, and in the smaller hospital, about 15 ba-
bies are born each day. As you know, about 50 percent of all babies are 
boys. The exact percentage of baby boys, however, varies from day to 
day. Sometimes it may be higher than 50 percent and sometimes lower.

1. For a period of one year, each hospital recorded the days on which more 
than 60 percent of the babies born were boys. Which hospital do you 
think recorded more such days?
a. the larger hospital
b. the smaller hospital
c.  They would each record approximately the same number of days 

on which more than 60 percent of the babies born were boys.

2. Which hospital do you think is more likely to find on any one day that 
more than 60 percent of babies born were boys?
a. the larger hospital
b. the smaller hospital
c.  The probability of having more than 60 percent of babies born 

being boys on any day is the same for both hospitals.

(Sedlmeier & Gigerenzer, 1997, p. 34; original problem posed by 
Kahneman & Tversky, 1972)

Look carefully at both questions and the way you answered them. The 
first question is about the number of days you would expect 60 percent 
or more of the births to be boys. The second is about what you would 
expect on one specific day. If you answered like most people, you se-
lected option (c) for the first question and option (b) for the second ques-
tion. Both questions are about sample sizes, however, and the answer to 
both questions is (b). The smaller hospital has fewer births and therefore a 
smaller sample size, and small samples are more variable.

It may help to think about a similar situation that you are more familiar 
with: tossing a coin. Suppose you want to know if a coin is fair — that is, 
if heads will appear as often on the “up” side as tails when it is flipped. To 
demonstrate that the coin is fair, you would toss it a few times to show that 
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Summing Up

What Types of Studies Are Used in Psychological Research?
There are three main types of studies in psychological research: descriptive, correla-
tional, and experimental. In descriptive and correlational designs, researchers examine 
behavior as it naturally occurs. These types of studies are useful for describing and 
predicting behavior, but they do not allow researchers to assess causality. Correlational 
designs have limitations, which include directionality problems (knowing whether 
variable A caused variable B or the reverse) and the third variable problem (the 
possibility that a third variable is responsible for variables A and B). In an experi-
ment, a researcher manipulates the independent variable to study how it affects the  

FIGURE 2.11 Large Samples or Small 
Samples? Suppose you want to com-
pare how many women go to the beach 
versus how many men do. Why might 
your results be more accurate if you use 
a large sample (such as the big picture 
here) rather than a small sample (such as 
the detail)?

heads and tails each come up about half the time. Suppose you flip it 
4 times. Might you get 3 heads and 1 tail in 4 flips of a fair coin when 
there is an equal chance of getting a head or tail on each flip? It is not 
hard to see how heads and tails might not appear equally if you flip 
a coin a few times. Now suppose you flip the same coin 100 times. 
You probably would not get exactly 50 heads and 50 tails, but just by 
chance you would get close to 50 for each. With 
only 4 flips, it is quite possible that 75 percent 
of the flips could be all heads or all tails just 
by chance. With 100 flips, that same  
75 percent is very unlikely.

Can you see how this is the same 
problem as in the hospital scenario? 
The smaller hospital is more likely 
to have some days when the percent-
age of boys (or girls) is higher than  
60 percent, even when the true number 
of girl and boy babies in the population is ap-
proximately equal. It is easier to understand this prin-
ciple when thinking about any single day (question 2) than about the 
number of days (question 1), although the reasoning is the same. Vari-
ability is discussed in more detail later in this chapter, but for now, just 
remember that small samples are more variable than large samples.

The law of large numbers states that you get more accurate estimates of 
a population from a large sample than from a small one. To apply this 
law in an everyday context, suppose you are deciding which of two col-
leges to attend. To help make this decision, you spend one day at each 
college and attend one class at each. You like the professor you meet at 
one of the colleges much better than the professor you meet at the other. 
Should this small sample of classes and professors influence your deci-
sion about which college to attend? Can you see how results from such a 
small sample could be very misleading? In planning a research project, as 
in deciding how you feel about a place, you must consider the size of the 
sample you are generalizing from (Figure 2.11).
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dependent variable. An experiment enables a researcher to establish a causal relation-
ship between the independent and dependent variables. It also enables the researcher 
to avoid the directionality problem when trying to understand how one variable might 
affect another. An experiment gives the researcher the greatest control, so that the 
only thing that changes is the independent variable. If the goal is to conclude that 
changes in one variable cause changes in another variable, the researcher must assign 
participants at random to different groups to make the groups as equal as possible 
(on average) on all variables except the one being studied. The researcher wants to 
know about a population. Because it is usually impossible for everyone in the popula-
tion to be a research participant, the researcher uses a representative sample of the 
population and then generalizes the findings to the population. Random sampling, in 
which everyone in the population has an equal chance of being a research participant, 
is the best way to sample. Since this is usually not possible, most researchers use a 
convenience sample. Among the most important factors in whether the results from a 
particular sample can be generalized back to the population is sample size. In general, 
large samples provide more accurate results than small ones.

Measuring Up

1. The main reason researchers randomly assign participants to different groups 
in an experiment is that ________________________________.
a. it is easier to assign participants to different conditions than it is to find 

people who naturally fit into different conditions
b. random assignment controls for any intuitions the participants may have at 

the start of the experiment
c. random assignment is used when there are ethical reasons for not using 

observational or correlational research designs
d. random assignment is the only way to ensure that the experimental groups 

are (on average) equal and that any difference in the dependent variable is 
due to the participants’ being in different experimental groups

2. Match each of the main methods of conducting research with the advantages and 
disadvantages listed below. Write in “descriptive,” “correlational,” “experimental,” 
“longitudinal,” or “cross-sectional” next to its advantage or disadvantage.
a. _______________ Allows the researcher to conclude that one variable 

causes a change in another variable.
b. _______________ Allows for a detailed description in a real-world setting.
c. _______________ Allows the researcher to understand if two or more 

variables are related, without demonstrating a causal relationship.
d. _______________ Measures people of different ages to learn about develop-

mental changes.
e. _______________ Data are most likely to be biased (reflect the thoughts 

and beliefs of the person collecting the data).
f. _______________ The same people are repeatedly measured over time to 

understand developmental changes.
g. _______________ The research conditions are most likely to be artificial 

(because this method is often used in a laboratory).
h. _______________ It is always possible that a third variable not considered 

by the researcher causes the results.

Answers:  1. d. random assignment is the only way to ensure that the experimental groups are 
(on average) equal and that any difference in the dependent variable is due to the 
participants’ being in different experimental groups.

  2. a. experimental; b. descriptive; c. correlational; d. cross-sectional; e. descriptive;
f. longitudinal; g. experimental; h. correlational.
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2.3   What Are the Data Collection Methods 
of Psychological Science?

Once the researcher has established the best design for a particular study, the 
next task is to choose a method for collecting the data. The researcher’s ultimate 
goal for the study, of course, is to answer an empirical question by observing and 
measuring some aspects of the world. A fundamental principle of psychological 
research is that the question the researcher wants to answer dictates the appropri-
ate method for doing the observing and the measuring. In short, you start with a 
theory, derive a hypothesis from your theory, and phrase your hypothesis in the 
form of a question. Then you ask yourself: What sort of data will best answer my 
question? What collection method will best provide that data? 

Recall from Chapter 1 the four major research categories that 
span the levels of analysis: biological, individual, social, and cultural. 
The first step in selecting a data collection method is determining 
the level of analysis a particular question is addressing. The data col-
lection method used in the study must be appropriate for questions 
at that level of analysis.

When the research question is aimed at the biological level of 
analysis, researchers measure things such as brain processes and 
changes in body chemistry. For instance, they might record how the 
brain responds when people look at pictures of scary faces, or they 
might compare whether people secrete more testosterone when 
their favorite team wins than when the team loses. At the individ-
ual level of analysis, researchers are looking for individual differences 
among participants’ responses. To find those differences, researchers 
might question participants directly. They might also use indirect as-
sessments, such as observing how quickly participants respond to a 
particular question or whether they accurately discriminate between 
stimuli. At the social level of analysis, researchers often collect data 
by observing people within a single culture and seeing how they in-
teract. Most work at the cultural level of analysis compares groups 
of people from different cultures as a way of studying the effect of 
culture on some variable. For example, cross-cultural studies might 
examine beliefs about appropriate roles for women and men or atti-
tudes toward pornography. The various methods for studying this lat-
ter topic might include attitudinal measures, such as noting cultural 
differences in defining pornography; behavioral measures, such as ob-
serving who buys pornographic materials in different countries; and 
archival measures, such as examining legislative summary documents 
that collect differences in the laws regarding pornography.

One difficulty in comparing people from different cultures is 
that some ideas and practices do not translate easily across cultures, 
just as some words do not translate easily into other languages. Ap-
parent differences between cultures may reflect such differences in 
language, or they may reflect participants’ relative willingness to re-
port things about themselves publicly. A central challenge for cross-
cultural researchers is to refine their measurements to rule out these 
kinds of alternative explanations (Figure 2.12).

Some psychological traits are the same across all cultures (e.g., care 
for the young). Others differ widely across cultures (e.g., behaviors  

Learning Objectives

n	 Distinguish between five methods of 
data collection.

n	 List the advantages and disadvantages 
of different methods of data collection.

n	 Discuss the use of animal models in 
psychological research.

n	 Identify ethical issues associated with 
psychological research.

FIGURE 2.12 Cross-Cultural Studies (top) The living 
space and treasured possessions of a family in Japan, for 
example  differ from (bottom) those of a family in Mali. 
Cross-cultural researchers might study how either family 
would react to crowding or to the loss of its possessions.

G zza ga, Heat t n & Halpe  cho i al  
ig # 02 12

DM  co tro # 0212
Date  01/2 /11

             

Cross-cultural studies compare groups of people
from different cultures.

Advantages  Examine the effect of culture on some
variable of interest. In this way, they help make
psychology more applicable around the world.

Disadvantages  Some situations and some specific words
do not convey the same meaning when translated across
cultures. These cultural differences can leave room for
alternate explanations (other than culture per se). For
example, misunderstandings can occur during the
research process.
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expected of adolescents). Culturally sensitive research takes into account the 
significant role that culture plays in how we think, feel, and act (Adair & 
Kagitcibasi, 1995; Zebian, Alamuddin, Mallouf, & Chatila, 2007). Scientists use 
culturally sensitive practices so that their research respects — and perhaps re-
flects — the “shared system of meaning” that each culture transmits from one 
generation to the next (Betancourt & Lopez, 1993, p. 630). In cities with di-
verse populations, such as Toronto, London, and Los Angeles, cultural differ-
ences exist among different groups of people living in the same neighborhoods 
and having close daily contact. Researchers therefore need to be sensitive to 
cultural differences even when they are studying people in the same neighbor-
hood or the same school. Researchers must also guard against applying a psy-
chological concept from one culture to another without considering whether 
the concept is the same in both cultures. For example, Japanese children’s at-
tachment to their parents looks quite different from the attachment styles com-
mon among North American children (Miyake, 1993).

Observing Is an Unobtrusive Strategy
Observational techniques (see Figure 2.4) involve the systematic assessment and 
coding of overt behavior. Coding involves determining what previously defined 
category the behavior fits into. For example, researchers might watch and note 
people’s gestures during social interactions, or they might code the behavior of 
nonhuman animals that have been injected with drugs that affect brain function.

Using observational techniques to collect data requires researchers to make 
at least three decisions. First, should the study be conducted in the labora-
tory or in a natural environment? The answer to that question will depend 
on the behavior being studied. Must it occur as it would in the real world? 
Might the laboratory setting lead to artificial behavior? For example, suppose 
you hypothesize that people greet friends and family more effusively at air-
ports than at train stations (perhaps because people think of air travel as more 
dangerous than rail travel, or perhaps because travelers tend to make longer 
trips by air and so are likely to have been apart longer from the people greet-
ing them). To begin your study, you most likely would decide that it is very 
important for your participants to exhibit such behavior naturally. Therefore, 
you would observe the behavior at airport gates and train platforms. It would 
not make sense for you to re-create the experience of arrival and greeting in a 
 laboratory.

Second, how should the data be collected? Observers can write descriptions 
of what they see, or they can keep running tallies of prespecified categories of 
behavior. For your study of arrival and greeting, you would need to operation-
ally define different categories of effusive greetings. You might rate hugging and 
kissing as more effusive than hand shaking or head nodding. Then, while observ-
ing each episode of greeting at the airport gate or train platform, you could check 
off the appropriate category on a tally sheet. Researchers generally prefer pre-
established categories as being more objective. However, badly chosen categories 
can lead observers to miss important behavior. For example, how would you 
classify the two-cheek air kiss, a more popular greeting in some countries than 
in others? The extent to which such a greeting is “effusive” depends on the cul-
tural context. Likewise, a kiss on the mouth is a standard greeting between men 
in some parts of the world, but it suggests a romantic relationship in other parts 
of the world. Any greeting would need to be rated and interpreted in its cultural 
context.

observational techniques A research 
method of careful and systematic assessment 
and coding of overt behavior.

culturally sensitive research Studies 
that take into account the role that culture 
plays in determining thoughts, feelings, and 
actions.
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Third, should the observer be visible? The concern here is that the presence  
of the observer might alter the behavior being observed. Such an alteration is 
called reactivity. People may feel compelled to make a positive impression on an 
observer, so they may act differently when they believe they are being observed. 
An example of this happened in a series of studies on workplace conditions and 
productivity. Specifically, the researchers manipulated working conditions and 
then observed workers’ behavior at the Hawthorne Plant, a Western Electric 
manufacturing plant in Cicero, Illinois, between 1924 and 1933 (Olson, Hogan, 
& Santos, 2006; Roethlisberger & Dickson, 1939). The conditions included dif-
ferent levels of lighting, different pay incentives, and different break schedules. 
The main dependent variable was how long the workers took to complete cer-
tain tasks. Throughout the studies, the workers knew they were being observed. 
Because of this awareness, they responded to changes in their working conditions 
by increasing productivity. The workers did not speed up continuously through-
out the various studies, however. Instead, they worked faster at the start of each 
new manipulation, regardless of the nature of the manipulation (longer break, 
shorter break, one of various changes to the pay system, and so on). The Haw-
thorne effect refers to changes in behavior that occur when people know that oth-
ers are observing them (Figure 2.13).

How might the Hawthorne effect operate in other studies? Consider a study 
of the effectiveness of a new reading program in elementary schools. Say that 
the teachers know they have been selected to try out a new program. They also 

reactivity When the knowledge that one 
is being observed alters the behavior being 
observed.

FIGURE 2.13 Scientific Method: The Hawthorne Effect

21

Hypothesis: Being observed can lead participants to change their behavior.

Research Method:

Results: The workers’ productivity increased when they were being observed, regardless of
the change to the independent variable.

Conclusion: Being observed can lead participants to change their behavior because people
often act in particular ways to make positive impressions.

Source: Roethlisberger, F. J., & Dickson, W. J. (1939). Management and the worker: An
account of a research program conducted by the Western Electric Company, Hawthorne
Works, Chicago. Cambridge, MA: Harvard University Press.

During studies of the effects of
workplace conditions, the researchers
manipulated several independent
variables, such as the levels of lighting,
pay incentives, and break schedules.

The researchers then measured
the dependent variable, the speed
at which workers did their jobs.
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know that their students’ reading progress will be reported to the schools’ super-
intendent. It is easy to see how these teachers might teach more enthusiastically 
or pay more attention to each child’s reading progress than would teachers using 
the old program. One likely outcome is that the students receiving the new pro-
gram of instruction would show reading gains caused by the teachers’ increased 
attention and not by the new program. In general, observation should be as un-
obtrusive as possible.

Case Studies Examine Individual Lives and Organizations
Case studies involve the intensive examination of unusual people or organiza-
tions (Figure 2.14). An organization might be selected for intensive study be-
cause it is doing something very well (such as making a lot of money) or very 
poorly (such as losing a lot of money). The goal of an organizational case study 
is to determine which practices led to success or failure. Did the employees have 
flexible work schedules, or was an exercise program offered at work? As discussed 
in Chapter 1, many psychologists work in organizations, employed to study the 
variables that influence human behavior at work.

In psychology, case studies are frequently conducted with people who have 
brain injuries or psychological disorders. Case studies of people with brain in-
juries have provided a wealth of evidence about which parts of the brain are 
involved in various psychological processes. In one case, a man who was acci-
dentally stabbed through the middle part of the brain with a fencing foil lost the 
ability to store new memories (Squire & Moore, 1979). Case studies of people 
with psychological disorders, or clinical case studies, are the type used most fre-
quently in psychology. The major problem with these studies is that it is difficult 
to know whether the researcher’s theory about the cause of the psychological 
disorder is correct. The researcher has no control over the person’s life and is 
forced to make assumptions about the effects of various life events. The same 
problem applies to organizational case studies. The researcher cannot know why 
different work practices can have different outcomes for different organizations. 

case studies A research method that 
involves the intensive examination of unusual 
people or organizations.

Case studies are a special type of observational/descriptive study that involves intensive
examination of one person or a few individuals (clinical case studies) or one or a few
organizations (organizational case studies).

Advantages Can provide extensive data about one or a few individuals or organizations.

Disadvantages Can be very subjective: If a researcher has a preexisting theory (for
example, people who are loners are dangerous), this theory can bias what
is observed and recorded. The results cannot be generalized from a single 
case study to the population.

FIGURE 2.14 Case Studies The tragic 
story of Virginia Tech student Seung-Hui Cho 
provides a case study of a severely disturbed 
individual. Cho sent photos of himself to 
news organizations right before he went on a 
deadly campus shooting spree in April 2007, 
and he left in his wake a devastated campus 
that had lost 27 students and 5 teachers.
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Thus the interpretation of case studies is often very subjective. Another big 
problem with case studies is the sample size, which equals one.

Consider an event that provides a snapshot into the mind of a severely dis-
turbed individual. In April 2007, Seung-Hui Cho, a student at Virginia Tech 
University, went on a campus shooting spree. On the day of the shooting, Cho 
first shot two students in their dorm, then returned to his room to write about 
his extreme loneliness and anger. Finally, he went to a nearby classroom building, 
where he shot at everyone within his range before killing himself. Ultimately, he 
killed 32 people and wounded many others. The horror of these events led many 
people to ask what had been known about Cho’s mental health. In fact, campus 
officials knew that Cho was deeply troubled. His professors had been concerned 
about him because of the violent themes in his writing, especially a 10-page play 
that was filled with anger and extreme violence. 

In hindsight, it is easy to see that Cho should have been put in a locked facil-
ity where he could not harm others and could get treatment. Before his rampage, 
however, there was not enough evidence to allow his involuntary commitment 
to an institution. No one could have predicted his actions with certainty. Fortu-
nately, murderous outbursts like this one are extremely rare. Unfortunately, that 
rarity makes them almost impossible to predict. Cho’s writing might make him 
seem like a typical character in a horror novel or Hollywood thriller. But because 
Cho is not representative of disturbed individuals in general, psychologists and 
law enforcement officials cannot use the data from this unique case to identify 
other people who might erupt in similar ways. Some lonely people write violent 
stories, but very few of those people commit violent crimes. In this way, a case 
study can reveal a lot about the person being examined, but it does not allow 
generalization to all similar people (lonely ones, violent ones, what have you). 
Thus its use as a research tool is limited.

Asking Takes a More Active Approach
Ideally, observation is an unobtrusive approach for studying behavior. By con-
trast, asking people about themselves, their thoughts, their actions, and their 
feelings is a much more interactive way of collecting data. Methods of pos-
ing questions to participants include surveys, interviews, and questionnaires. 
The type of information sought ranges from demographic facts (e.g., ethnicity, 
age, religious affiliation) to past behaviors, personal attitudes, beliefs, and so on. 
“Have you ever used an illegal drug?” “Should people who drink and drive 
be jailed for a first offense?” “Are you comfortable sending food back to the 
kitchen in a restaurant when there is a problem?” Questions such as these re-
quire people to recall certain events from their lives or reflect on their mental 
or emotional states.

A critical issue in question-based research is how to frame the questions. 
Open-ended questions allow respondents to provide any answers they think of 
and to answer in as much detail as they feel is appropriate. In contrast, closed-
ended questions require respondents to select from a fixed number of options, 
as in a multiple-choice exam. Ultimately, the researcher decides what style of 
question will provide the most appropriate information for the hypothesis being 
 investigated.

Like all methods of data collection, methods that require participants to an-
swer questions have strengths and weaknesses. Consider the differences between 
asking respondents to fill out a survey and actually interviewing each person 
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with open-ended questions. Self-report methods, such as questionnaires or sur-
veys, can be used to gather data from a large number of people in a short time 
(Figure 2.15). They can be mailed out to a sample drawn from the population of 
interest or handed out in appropriate locations. They are easy to administer and 
cost-efficient. Interviews, another type of interactive method, can be used suc-
cessfully with groups that cannot be studied through questionnaires or surveys, 
such as young children. Interviews are also helpful in gaining a more in-depth 
view of a respondent’s opinions, experiences, and attidudes. Thus the answers 
from interviewees sometimes inspire avenues of inquiry that the researchers had 
not planned. The interview setting can give researchers handy opportunities to 
explore new lines of questioning.

What if researchers want to understand how thoughts, feelings, and behaviors 
vary throughout the day, week, or longer? They turn to a relatively new method 
of data collection, experience sampling. As the name implies, researchers take several 
samples of the participants’ experiences over time. By repeatedly getting answers 
to set questions, researchers can determine how the responses vary over time. 
Suppose you want to know what a typical day is like for a high school student. 
You might give each student-participant a notebook with labeled categories in 
which to fill in what is happening and how the participant feels about it. Or you 
might give each student-participant a personal digital assistant (PDA) to carry at 
all times. At random or predetermined times, the PDA would signal the partici-
pants to record what they are doing, thinking, or feeling at that moment. Studies 
with experience sampling have shown, by the way, that high school students are 
frequently bored in class; most likely not paying attention; and generally thinking 
about lunch, friends, or other topics unrelated to the course content (Schneider & 
Csikszentmihalyi, 2000).

SELF-REPORT BIAS A problem common to all asking-based methods of data 
collection is that people often introduce biases into their answers. These biases 
make it difficult to discern an honest or true response. In particular, people may 
not reveal personal information that casts them in a negative light. Consider the 
question How many times have you lied to get something you wanted? Although most 
of us have lied at some points in our lives to obtain desired outcomes or objects, 
few of us want to admit this, especially to strangers. Researchers therefore have to 
consider the extent to which their questions produce socially desirable responding, 
or faking good, in which the person responds in a way that is most socially accept-
able. Imagine having an interviewer around your parents’ age — or, if you are an 
older student, perhaps a 20-something interviewer — ask you to describe intimate 
aspects of your sex life. Would you be embarrassed and therefore not very forth-
coming? Might you even lie to the interviewer?

Even when respondents do not purposely answer incorrectly, their answers 
may reflect less-than-accurate self-perceptions. Research has shown that, at least 
in some cultures, people tend to describe themselves in especially positive ways, 
often because people believe things about themselves that are not necessarily 
true. This tendency is called the better-than-average effect. For instance, most people 
believe they are better-than-average drivers. The tendency to express positive 
things about oneself is especially common in Western cultures, such as those of 
North America and Europe, but is less pronounced in Eastern cultures, such as 
those in Korea and Japan (as discussed in Chapter 13, “Personality”). Although 
East Asians tend to rate themselves as better than average on a wide range of vari-
ables, they do so less consistently than people from Canada and the United States 
(Heine & Hamamura, 2007).FIGURE 2.15 Interactive Methods

Interactive methods involve asking
questions of participants. The participants
then respond in any way they feel is
appropriate (open-ended questions) or
select from among a fixed number of
options (closed-ended questions).

Advantages  Self-report methods such as
questionnaires can be used to gather data
from a large number of people. They are
easy to administer, cost-efficient, and a
relatively fast way to collect data.
Interviewing people face-to-face gives the
researcher the opportunity to explore new
lines of questioning. Experience sampling
allows researchers to determine how
responses vary over time.

Surveys and questionnaires

Experience sampling

Interviews

Disadvantages  People can introduce 
biases into their answers (self-report bias). 
They may not recall information accurately.

self-report methods Methods of data 
collection in which people are asked to 
provide information about themselves, such 
as in questionnaires or surveys.
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Response Performance Measures  
the Processing of Information 
As noted in Chapter 1, Wilhelm Wundt established the first psychology labo-
ratory in 1879. Wundt and his students pioneered many of the methods for 
studying how the mind works. For example, they examined how participants 
responded to psychological tasks such as deciding whether two stimuli were the 
same or whether words flashed on a screen were the names of animals. Such 
tests represent a research method called response performance.

This method has three basic forms (Figure 2.16). First, the researcher can 
measure and interpret reaction times. The interpretation of reaction times is the 
most useful and dependable research method of cognitive psychology. It is based 
on the idea that the brain takes time to process information. The more processing 
a stimulus requires, the longer the reaction time to that stimulus. So research par-
ticipants will make an easy decision, such as whether a figure flashed on a screen 
is red or blue, faster than a more difficult decision, such as whether that figure 
is red or blue and round or square. By manipulating what a participant must do 
with a stimulus and measuring reaction times, the researcher can gain much in-
formation about how the participant’s brain processes information.

Reaction times for responding to simple stimuli are often measured in hun-
dredths or thousandths of a second. For example, think of the time it takes to press 
one key on a computer keyboard if a red shape appears or a different key if a blue 

response performance A research method 
in which researchers quantify perceptual or 
cognitive processes in response to a specific 
stimulus.

FIGURE 2.16  Response Performance 
Methods

Reaction time
Speed of a response

Stimulus judgment
Response to different
stimuli

Response accuracy
Whether the response
is right or wrong

SpeSpepeed of a responseeeed of a responseenseponed of a resppp

Response performance methods measure information processing while
psychological tasks are being performed. Researchers measure reaction time, measure
response accuracy, and ask participants to make stimulus judgments.

Advantages Relatively simple way to study cognition and perception. Less affected 
by observer bias or subject reactivity.

Disadvantages Can be costly and time consuming. Less likely to be useful in real-world
settings.

Different

Same

Click
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shape appears. One reason psychologists use reaction times 
as dependent measures is that reaction times cannot be 
faked. If a participant tries to respond more slowly, for ex-
ample, the reaction time will be much longer than what is 
expected (maybe two or three seconds instead of a fraction 
of a second). The experimenter will know immediately that 
the response was not a measure of actual processing time. 
Because people have very limited control over their reac-
tion times, these measures again illustrate the idea that some 
psychological processes happen unconsciously. We have no 
conscious knowledge about what is happening in our brains 
as we use information, but measures of reaction time indi-
rectly reflect brain processing (Figure 2.17).

A researcher can also measure response accuracy. For ex-
ample, does paying attention to a visual stimulus improve 
a person’s perception of that stimulus? To study this ques-
tion, you might ask participants to pay attention to one 
side of a computer screen while keeping their eyes focused 
on the center of the screen. You would present a stimulus, 
such as by flashing a shape on either side of the screen. 
Then you would ask the participants whether the shape 
was a hexagon or an octagon. Suppose the participants an-

swer more accurately when the stimulus appears on the side of the screen they 
are paying attention to than when it appears on the side they are ignoring. These 
results would indicate that attention improves perception of the stimulus.

Finally, a researcher can measure response performance by asking participants 
to make stimulus judgments regarding the different stimuli with which they are 
presented. For example, you might ask whether participants notice a faint stimu-
lus, such as a very soft sound or a light touch. You might ask them to judge 
whether two objects are the same in some way, such as color, size, or shape.

Body/Brain Activity Can Be Measured Directly
When researchers operate at the biological level of analysis, they collect data 
about the ways people’s bodies and brains respond to particular tasks or events. 
They can directly measure body/brain activity in different ways. For instance, 
certain emotional states influence the body in predictable ways. When people 
are frightened, their muscles become tense and their hearts beat faster. Other 
bodily systems influenced by mental states include blood pressure, blood 
temperature, perspiration rate, breathing rate, and pupil size. Measurements 
of these systems are examples of psychophysiological assessment. In this type of 
testing, researchers examine how bodily functions (physiology) change in as-
sociation with behaviors or mental states (psychology). For example, police 
investigators often use polygraphs, popularly known as “lie detectors,” to as-
sess some bodily states. The assumption behind these devices is that people 
who are lying experience more arousal and therefore are more likely to show 
physical signs of stress. The correspondence between mental state and bodily 
response is not perfect, however. People who lie easily can show little or no 
emotional response when they lie during a polygraph recording, so lie de-
tectors do not accurately measure whether someone is lying. (Brain activity 
methods — polygraphs and the other techniques discussed here — are illustrated 
in Figure 2.18.)

FIGURE 2.17 Try for Yourself: The Stroop Effect

red blue green red blue red blueyellow

blue red green yellow red green redblue

yellow blue green red blue red greenyellow

green yellow red yellow blue green bluered

If you are like most people, your reaction time for naming the
ink colors in the bottom two rows was slower than your reaction
time for naming the top two rows.

Explanation: The Stroop effect, named after the psychologist
John Ridley Stroop, accounts for this phenomenon. Simply
put, it takes longer to name the colors of words for colors when
they are printed in conflicting colors. The tendency to
automatically read the words interferes with the process of 
naming the ink colors.

As quickly as you can, name the color of the ink each word is
printed in. Do not read the words.
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FIGURE 2.18 Body/Brain Activity Methods

Body/brain activity methods measure body/brain responses to tasks or events.

Advantages Identify physical responses to external events. Polygraphs record changes in bodily activity. EEG measures electrical activity in
the brain. PET, fMRI, and TMS identify brain regions involved in various tasks. MRI shows brain structure.

Disadvantages Deemphasize brain localization. Some methods are better for assessing how quickly the body or brain responds (polygraph, EEG)
but not as good for identifying the brain regions that are active. Other methods (PET, fMRI, TMS) are better for localizing brain
activity but not as good for examining the time course of that activity. All these data are correlational and thus have the
disadvantage of the third variable problem; directionality problem.

A polygraph (lie detector) measures changes in bodily functions (e.g., heart
rate, perspiration rate, blood pressure) related to behaviors or mental
states. These changes are not reliable measures of lying.

An electroencephalograph (EEG) measures the brain’s electrical 
activity.

Magnetic resonance imaging (MRI) produces a high-resolution
image of the brain.

Positron emission tomography (PET) scans the brain’s metabolic activity.

Transcranial magnetic stimulation (TMS) momentarily disrupts
brain activity in a specific brain region.

Functional magnetic resonance imaging (fMRI) maps mental activity by
assessing the blood’s oxygen level in the brain.

ELECTROPHYSIOLOGY Electrophysiology is a data collection method that mea-
sures electrical activity in the brain. A researcher fits electrodes onto the partici-
pant’s scalp. The electrodes act like small microphones that pick up the brain’s 
electrical activity instead of sounds. The device that measures brain activity is 
an electroencephalograph (EEG). This measurement is useful because different 
behavioral states produce different and predictable EEG patterns. As Chapter 5 
discusses further, the EEG shows specific, consistent patterns as people fall asleep. 

electroencephalograph (EEG) A device 
that measures electrical activity in the brain.
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It also reveals that the brain is very active even when the body is at rest, especially  
during dreams. As a measure of specific cognitive states, however, the EEG is 
limited. Because the recordings (electroencephalograms) reflect all brain activity, 
they are too “noisy” or imprecise to isolate specific responses to particular stim-
uli. A more powerful way of examining how brain activity changes in response 
to a specific stimulus involves conducting many trials and averaging across the 
trials. Because this method enables researchers to observe patterns associated with 
specific events, it is called event-related potential (ERP).

BRAIN IMAGING The brain’s electrical activity is associated with changes in the 
flow of blood carrying oxygen and nutrients to the active brain regions. Brain 
imaging methods measure changes in the rate, or speed, of the flow of blood to 
different regions of the brain. By keeping track of these changes, researchers can 
monitor which brain areas are active when people perform particular tasks or ex-
perience particular events. Imaging is a powerful tool for uncovering where dif-
ferent systems reside in the brain and how different brain areas interact to process 
information. For example, research has shown that certain brain regions become 
active when people look at pictures of faces, whereas other brain regions be-
come active when people try to understand what other people are thinking. One 
brain imaging study — directly related to the impact of drinking on driving abil-
ity — found that alcohol leads to a one-third reduction in activity in areas of the 
brain concerned with vision (Levin et al., 1998). The major imaging technolo-
gies are positron emission tomography and magnetic resonance imaging.

Positron emission tomography (PET) is the computer-aided reconstruction of 
the brain’s metabolic activity. After the injection of a relatively harmless radioactive 
substance into the bloodstream, a PET scan enables researchers to find the most ac-
tive brain areas. The research participant lies in a special scanner that, by detecting 
the injected radiation, produces a three-dimensional map of the density of radio-
activity inside the participant’s brain. This map is useful because as the brain per-
forms a mental task, blood flow increases to the most active regions. The increased 
blood flow carrying the radioactive material leads these regions to emit more radia-
tion. The researchers have the participant perform some psychological task (such as 
looking at pictures of faces expressing fear). They scan the participant’s brain during 
each phase of the task. By collating those scans, the researchers obtain a map of the 
brain’s metabolic activity during the task. Since the entire brain is extremely meta-
bolically active all the time, however, the researchers must also scan the participant’s 
brain during the performance of another, closely related task (such as looking at 
pictures of faces with neutral expressions). The second task will differ from the first 
in only one way, and that difference will reflect the mental function being studied. 
Researchers are thus able to correlate brain regions with specific mental activities. 
One downside of PET is the need to inject a radioactive substance into the body. 
For safety reasons, researchers limit the use of this technology. 

Magnetic resonance imaging (MRI) is the most powerful imaging technique. 
In MRI, a research participant lies in a scanner that produces a powerful mag-
netic field. Amazingly, this field is as strong as the kind used to pick up scrap 
metal at junkyards. The researchers momentarily disrupt the magnetic forces. 
During this process, energy is released from brain tissue in a form that can be 
measured by detectors surrounding the head. Because different types of brain 
tissue release energy differently, the researchers can produce a high-resolution 
image of the brain. (The amount of energy released is very small, so having an 
MRI is not dangerous. Nor is there any danger in being exposed to the mag-
netic field at the levels used in research.) MRI is extremely valuable for providing 

magnetic resonance imaging (MRI) 
A method of brain imaging that produces 
high-quality images of the brain.

positron emission tomography (PET) 
A method of brain imaging that assesses 
metabolic activity by using a radioactive 
substance injected into the bloodstream.
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information about the structure of the brain. It can be used to  determine the 
location of brain damage or of a brain tumor. It can also be used to create images 
of other body parts, such as in determining hip and knee injuries.

Like a PET scan, functional magnetic resonance imaging (fMRI) makes use of 
the brain’s blood flow to map the working brain. Again, the researchers have 
the participant perform a task (such as deciding whether a face looks happy or 
sad). During that task, the researchers scan the participant’s brain. Whereas PET 
measures blood flow directly by tracking a radioactive substance, fMRI measures 
blood flow indirectly by assessing changes in the blood’s oxygen level. As in all 
brain imaging methods, the participant then performs a task that differs from the 
first one in only one way and that reflects the particular mental function of inter-
est. The researchers then compare images to examine differences in blood flow 
and therefore brain activity.

TRANSCRANIAL MAGNETIC STIMULATION One limitation of brain imaging is that 
the findings are necessarily correlational. We know that certain brain regions are 
active while a task is performed. We do not know whether each brain region is 
necessary for the task. As a correlational method, brain imaging has the concep-
tual problems, such as the third variable and directionality problems, discussed 
earlier. To see whether a brain region is important for a task, researchers ideally 
want to compare performances when that area is working effectively and when 
it is not. Transcranial magnetic stimulation (TMS) uses a very fast but powerful 
magnetic field to disrupt brain activity momentarily in a specific brain region. 
For example, placing the TMS coil over areas of the brain involved in language 
will disrupt a person’s ability to speak. This technique has its limitations, particu-
larly that it can be used only for short durations to examine brain areas close to 
the scalp. When used along with imaging, however, it is a powerful method for 
examining which brain regions are necessary for specific psychological functions.

Research with Animals Provides Important Data
Throughout the history of psychological science, many of the most important re-
search findings have been obtained by studying the behavior of nonhuman animals. 
For instance, watching animals — usually rats — run through mazes or press levers 
to earn rewards led to the development of many principles about learning. Indeed, 
Ivan Pavlov’s observation of a salivating dog inspired John B. Watson to launch the 
behaviorist movement (these topics are discussed further in Chapter 6, “Learning”). 
A central assumption underlying Watson’s behaviorism was that humans are subject 
to the same laws of nature as other animals. Humans’ behavior might seem more 
complex than that of rats or dogs. But the forces that control the behaviors of rats, 
dogs, and humans are in many ways the same. Indeed, those forces tend to control 
the behaviors of all animals — human and nonhuman — in very similar ways.

As our knowledge of the human genome increases, our interest increases in 
the way genes affect behaviors, physical illnesses, psychological disorders, and 
well-being. Psychologists working at the biological level of analysis manipulate 
genes directly to examine their effects on behavior. Of course, for ethical reasons, 
much of the genetic research cannot be conducted with humans, so researchers 
use other animals for this important work. 

As Chapter 3 discusses in greater detail, specific genes can be targeted for 
manipulation. Researchers can delete genes to eliminate their effects or move 
genes to other locations to enhance their effects. For research purposes, transgenic 
mice are produced by manipulating the genes in developing mouse  embryos — for 

functional magnetic resonance imaging 
(fMRI) An imaging technique used to 
examine changes in the activity of the 
working human brain.

transcranial magnetic stimulation 
(TMS) The use of strong magnets to briefly 
interrupt normal brain activity as a way to 
study brain regions.
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example, by inserting strands of foreign DNA into the genes. The new genes are 
integrated into every cell of each mouse’s body. This sort of research is providing 
new hope for curing and preventing many diseases (Figure 2.19).

There Are Ethical Issues to Consider
When scientists select a research method, they must make decisions with full 
knowledge of the ethical issues involved. They must also adhere strictly to the rel-
evant ethical guidelines. Are they asking the participants to do something unrea-
sonable? Are the participants risking physical or emotional harm from the study? 
Some ethical concerns are specific to the kind of method used, while others apply 
across all methods. Therefore, to ensure the participants’ well-being, all colleges, 
universities, and research institutes have strict guidelines in place regarding research. 
Institutional review boards (IRBs) are the guardians of those guidelines. Convened 
at schools and other institutions where research is done, IRBs consist of adminis-
trators, legal advisers, trained scholars, and members of the community. They re-
view all proposed research to ensure that it meets scientific standards. The research 
design must also put to rest any ethical concerns for the safety and well-being of 
participants.

PRIVACY One of the more prominent ethical concerns about research is partici-
pants’ reasonable expectation of privacy. If behaviors are going to be observed, 
is it okay to observe people without their knowledge? This question obviously 
depends on what sorts of behaviors researchers might be observing. If the be-
haviors tend to occur in public rather than in private, researchers might be less 
concerned about observing people without their knowledge. For example, even 
without their knowledge, it would be okay to observe couples saying good-bye in 
a  public place such as an airport. Without the couples’ knowledge, it would be in-
appropriate to observe their private sexual  behaviors. The concern over privacy is 
compounded by the ever-increasing technology for monitoring people remotely. 
Although it might be useful to compare men’s and women’s behaviors in public 
bathrooms, would it be acceptable to install  discreet video cameras to monitor 
people in restrooms? (The answer is no!)

When people are asked for information, should some topics not be raised be-
cause they may be too personal or otherwise inappropriate? Say that researchers 
would like to understand how a physically and emotionally traumatic event affects 

people in the months and years after it occurs. Such issues 
must be explored to develop strategies for  overcoming physi-
cal pain and emotional anguish. Still, researchers must con-
sider how their lines of questioning will affect the individuals 
they are studying. They must also monitor the effects on the 
participants during the questioning.

ACCESS TO DATA No matter what research method they use, 
researchers must also consider who will have access to the 
data they collect. Participant confidentiality should always be 
guarded carefully so that personal information is not linked 
publicly to the study’s findings. When participants are told 
that their information will remain confidential, the implicit 
promise is that their information will be kept secret or made 
available to only the few people who need to know it. Often 
the quality and accuracy of data depend on the participants’ 

institutional review boards (IRBs) Groups 
of people responsible for reviewing proposed 
research to ensure that it meets the 
accepted standards of science and provides 
for the physical and emotional well-being of 
research participants.

FIGURE 2.19 Animal Research Researchers observe the behaviors 
of transgenic mice to understand how certain genes affect behavior. 
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certainty that their responses will be kept confidential. When emotionally or legally 
sensitive topics are involved, people are especially likely to provide valid data after 
they are promised confidentiality.

For studies concerning extremely sensitive topics, the participants’ responses 
should remain anonymous. Anonymity is not the same as confidentiality, although 
these terms are often confused. Anonymity means that the researchers collect no 
personal information, so responses can never be traced to any individual. If you 
wanted to know how many college students in your sample had ever cheated on an 
exam, the students would have to be assured of anonymity so that they would be 
comfortable about responding honestly. An anonymous study might be conducted 
in the form of a written questionnaire that asked about cheating but did not ask 
for any identifying information. Participants would return the completed question-
naires to a large box so that no questionnaire could be linked to any individual.

INFORMED CONSENT Research involving human participants is a partnership 
based on mutual respect and trust. People who volunteer for psychological re-
search have the right to know what will happen to them during the course of 
the study. Compensating people for their participation in research does not alter 
this fundamental right. Ethical standards require giving people all relevant infor-
mation that might affect their willingness to become participants. Informed consent 
means that participants make a knowledgeable decision to participate. Typically, 
researchers obtain informed consent in writing. In observational studies of pub-
lic behavior, the observed individuals remain anonymous to the researchers to 
protect their privacy, so informed consent is not required. Minors, the intel-
lectually incapacitated, and the mentally ill cannot legally  provide informed con-
sent. If such an individual is to participate in a study, a legal guardian must grant 
permission.

It is not always possible to inform participants fully about a study’s details. If 
knowing the study’s specific goals may alter the participants’ behavior, thereby 
rendering the results meaningless, researchers may need to use deception. That 
is, they might mislead the participants about the study’s goals or not fully reveal 
what will take place. Researchers use deception only when other methods are 
not appropriate and when the deception does not involve situations that would 
strongly affect people’s willingness to participate. If deception is used, a careful de-
briefing must take place after the study’s completion. Here, the researchers inform 
the participants of the study’s goals. They also explain the need for deception, to 
eliminate or counteract any negative effects  produced by the deception.

RELATIVE RISKS OF PARTICIPATION Another ethical issue is the relative risk 
to participants’ mental or physical health. Researchers must always remain con-
scious of what they are asking of participants. They cannot ask people to endure 
unreasonable amounts of pain or of discomfort, either from stimuli or from the 
manner in which data measurements are taken. Fortunately, in the vast majority 
of research being conducted, these types of concerns are not an issue. However, 
although risk is low, researchers have to think carefully about the potential for 
risk to specific participants. Again, any research conducted at a college, univer-
sity, or research institute must be approved by an IRB familiar with the rules and 
regulations that protect participants from harm. Most IRBs look at the relative 
trade-off between risk and benefit. Potential gains from the scientific enterprise 
sometimes require asking participants to expose themselves to some risk to obtain 
important findings. The risk/benefit ratio is an analysis of whether the research is 
important enough to warrant placing participants at risk. 
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S
omeday, perhaps even this term, 
you will be invited to participate 
in a psychological research study  
(Figure 2.20). Participating is a 

good idea for two reasons: It will help you 
contribute to scientific knowledge, and it will 
give you an insider’s view of how psycholog-
ical research works. Students in introductory 
psychology may worry that researchers will 
manipulate or trick them into doing some-
thing they do not want to do. Others may 
feel anxious because they have no idea what 
to expect once they walk through the doors 
of a psychology laboratory. Understanding 
the ethical principles that guide psychologi-
cal research arms potential research partici-
pants, such as yourself, with insight about 
what to expect when  participating in a study.

The research in which you participate 
might be conducted by professors or stu-
dents at your college, or it might be con-
ducted by researchers at another institution. 
Regardless of where the research takes 
place, psychologists in the United States 
conduct their studies according to a spe-
cific set of ethical principles, collectively 
known as the Belmont Report (http://www. 
hhs.gov/ohrp/policy/belmont.html). Psychol-
ogists outside the United States follow simi-
lar guidelines. The principles of the Belmont 
Report, a few of which are described below, 
guide many aspects of participants’ experi-
ences in research studies.

First, your participation is voluntary. No one 
can force you to participate in a study. Many 
psychology departments “require” students to 
participate in research as part of the students’ 
course work, but the departments usually of-
fer alternatives for fulfilling this requirement. 
For example, in some departments, students 
can read and write about articles published 
in journals in lieu of participating in research. 
Even once you agree to participate in a study, 
you have the right to discontinue your partici-
pation at any time, for any reason, and without 
penalty. And you can skip any questions you 
do not care to answer, perhaps because you 

find them intrusive or offensive. These 
freedoms mean that you are in the 
driver’s seat when it comes to choos-
ing if, and to what extent, you partici-
pate in a study.

Second, you are legally and ethi-
cally entitled to know what you are 
getting into so you can make an in-
formed decision about participating. 
Researchers cannot reveal their exact 
research questions and hypotheses, 
because knowing that information 
might change the way you behave 
in the study. Researchers will be able 
to tell you, however, the general pur-
pose of the study and the kinds of 
activities you will be asked to com-
plete. You might, for example, be 
asked to answer questionnaires, solve math 
problems, or engage in moderate physical 
activity. Importantly, researchers must tell you 
about the risks and potential benefits faced 
by participants. A researcher studying eat-
ing disorders would inform volunteers about 
a possible risk: that some participants might 
experience psychological distress as a result 
of thinking about their health behaviors. A 
researcher studying the effectiveness of a 
new technique that might be used in psy-
chological treatment would inform volunteers 
about a possible benefit: that participation 
might result in improved self-esteem. The 
point here is that you will actually know a 
good deal about the research study before 
the study even begins.

Third, after you complete the study, you 
can expect the researchers to provide a 
thorough explanation of the study, called 
a debriefing. During the debriefing, the re-
searchers will tell you if they used deception 
in the study and why it was necessary. For 
example, if you participated in a study about 
first impressions, you might learn during the 
debriefing that the “person” you interacted 
with was actually a member of the research 
team chosen because he or she was very at-
tractive and the researchers were interested 

in how physical attractiveness affects how 
people are judged. If you had known in ad-
vance that the researchers were studying this 
idea, it might have affected how you evalu-
ated the person you were judging. In addi-
tion, the  researcher will likely describe the 
questions and  hypotheses driving the study 
and will invite you to leave your contact infor-
mation if you would like to learn the results 
of the investigation.  

Finally, you can expect that the data you 
provide will remain confidential. Researchers 
take great pains to protect your confidential-
ity. For example, they remove all identifying 
information, such as your name, from any 
data submitted. They store consent forms 
separately from data, password-protect elec-
tronic files that contain sensitive information, 
and keep all files in a secured location. Then, 
when it comes time for researchers to share 
their results with others, they will do so 
while maintaining your privacy. For example, 
they will not show conference attendees a 
video clip of you discussing a problem in 
your romantic relationship (unless you pro-
vided consent for them to do so).

Just as researchers are governed by 
formal ethical guidelines (in addition to 
their own moral compasses), good study 

Should I Participate in Psychological Research?

Psychology: Knowledge You Can Use

FIGURE 2.20 Student Participation in Psycho-
logical Research These students are enjoying the 
opportunity to contribute to scientific knowledge. Join 
them by participating in a study!
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participants also engage in the research 
process respectfully. When you sign up to 
participate in a study, record the date, time, 
and location in your calendar. Jot down the 
researcher’s contact information in case an 
emergency arises and you are unable to 
fulfill your commitment to attend the study 
session. Out of respect for the time of the 
researcher and any other participants, arrive 
at your session on time, and bring with you 
any paperwork your institution might require 
for you to receive class credit for your partic-
ipation. Whether you are completing a study 

online or in a laboratory, make every effort 
to minimize potential distractions. Turn off 
your cell phone, iPod, and other devices that 
might divert your attention from the task at 
hand. And, importantly, ask questions! One 
of the benefits of volunteering in research 
is learning firsthand about the research 
process. Getting answers to your questions 
helps you fully derive this benefit.

Study participants are essential to the re-
search enterprise, and researchers are grate-
ful for the time and effort participants devote. 
The principles described here emerged out 

of concern for the well-being of these partic-
ipants and in response to violations of human 
rights in early research studies. Understand-
ing your rights prepares you to contribute 
meaningfully and confidently, without fear of 
trickery or unknown risks, to psychologists’ 
efforts to understand and improve the hu-
man  condition. On behalf of psychologists 
everywhere, thank you for joining us in this 
endeavor.

For a list of opportunities to participate 
in online research studies, see http://psych.
hanover.edu/research/exponnet.html.

Summing Up

What Are the Data Collection Methods  
of  Psychological Science?
In psychological science, there are five basic data collection methods. These methods 
operate at different levels of analysis. The choice of which to use is generally dictated 
by the research question. First, researchers can observe behaviors as they take place. 
They can either write down general descriptions of the behaviors or check off a tally 
sheet of prespecified behavior categories. Second, researchers may use case studies 
to examine unusual people or organizations. Third, researchers can ask people for in-
formation about their thoughts, feelings, and behaviors by using surveys, questionnaires, 
and interviews. Fourth, researchers can measure how quickly and accurately people 
respond to a stimulus. Fifth, researchers can directly measure the body’s activity 
(e.g., psychophysiological reactions) and the brain’s activity (e.g., electrical activity, 
blood flow), or they can disrupt ongoing brain processes. Psychological research 
has benefited from the use of animal models. Regardless of the method chosen, 
researchers must consider the ethical consequences of their data collection. They 
must carefully consider the use of deception and weigh the study’s relative risks 
against its potential benefits.

Measuring Up

For each example below, indicate which data collection method would work 
best. Fill in the blank with one of the following: description/observation, case 
study, survey, interview, experience sampling, response performance (which in-
cludes accuracy and reaction time), EEG, brain imaging, or transcranial magnetic 
stimulation.

1. A researcher is investigating Adolf Hitler’s childhood and teenage years to see 
if there are ways of recognizing the experiences that made Hitler evil as an 
adult. What data collection method is he using? _____________

2. As discussed in Chapter 10, “Emotion and Motivation,” Alfred Kinsey stud-
ied the sexual behaviors of large numbers of people from every walk of life. 
What data collection method or methods would you have suggested he use? 
_____________ 
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3. Fascinating new data reveal that the social lives of the great apes are surpris-
ingly similar to human social systems. What method was probably used to 
obtain these data? _____________

4. In a study of families, the researchers want to know when children and their 
parents feel stressed, happy, relaxed, and bored throughout the day. What 
data collection method should the researchers use? _____________

5. If you wanted to study which parts of their brains longtime soccer players use 
when they perform spatial tasks, what method would you use? _____________

6. Researchers are often interested in the similarities and differences between 
men’s and women’s brain processes. If you believed that women use both 
sides of their brains more equally when using language than men do, you 
could interrupt the brain processes and see what happens. What research 
method would be best for this proposed study? _____________

Answers:  1. case study; 2. survey or interview; 3. description/observation [in the wild is best]; 
4. experience sampling; 5. brain imaging; 6. transcranial magnetic stimulation. 

2.4   How Are Data Analyzed and Evaluated?
So far, this chapter has presented the essential elements of scientific inquiry in 
psychology: how to frame an empirical question using theories, hypotheses, and 
research; how to decide what type of study to run; and how to collect data. This 
section focuses on the data. Specifically, it examines the characteristics that make 
for good data and the statistical procedures that researchers use to analyze data.

Good Research Requires Valid, Reliable, and Accurate Data
If you collect data to answer a research question, the data must address that ques-
tion. Internal validity refers to whether the data you collect address your question. 
For data to be internally valid, they must measure what you want to measure. 
By doing so, they provide clear information you can use to evaluate your theory or 
hypothesis. Suppose you hypothesize that people in their 20s are more likely to 
channel surf (rapidly switch among television channels) than are people in their 
50s. To test your hypothesis, you would need to study television-watching behav-
ior and, in particular, the average length of time people stay tuned to each station 
they watch. To be internally valid, your data would need to reflect the indepen-
dent variable (age) and the dependent variable (time spent  watching  stations). 
Say, for example, that participants in their 20s tended to do other things, such as 
sleeping or checking their Facebook status, while watching television. Because 
these participants were not paying attention during the study, the data would not 
reflect television watching and would not be internally valid. Likewise, say that a 
participant in his 50s was watching with children and trying to find programs that 
would appeal to those children. That participant’s behavior would not reflect the 
television-watching experience of people in their 50s. 

Another important aspect of data is reliability, the stability and consistency of a 
measure over time. If the measurement is reliable, the data collected will not vary 
substantially over time. One option for measuring the duration of each channel stay 
would be to have an observer use a stopwatch. There is likely to be some variability, 

Learning Objectives

n	 Identify three characteristics that 
reflect the quality of data.

n	 Describe measures of central 
tendency and variability.

n	 Describe the correlation coefficient.

n	 Discuss the rationale for inferential 
statistics.

internal validity The extent to which 
the data collected in a study address the 
research hypothesis in the way intended.

reliability  The extent to which a measure 
is stable and consistent over time in similar 
conditions.
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however, in when the observer starts and stops the watch relative to when the surfer 
actually changes channels. As a consequence, the data in this scenario would be less 
reliable than data collected by a computer linked to each viewer’s television remote. 

The third and final characteristic of good data is accuracy, the extent to which 
the measure is error free. A measure may be valid and reliable but still not be 
accurate. Psychologists think about this problem by turning it on its head and 
asking, How do errors creep into a measure? Suppose that for the channel surf-
ing study you use a stopwatch to measure the duration of each channel stay. The 
problem with this method is that each measurement will tend to overestimate or 
underestimate the duration (because of human error or variability in recording 
times). This is known as a random error, because although an error is introduced 
into each measurement, the value of the error differs each time. But suppose the 
stopwatch has a glitch, such that it always overstates the time measured by 2 sec-
onds. This is known as a systematic error, because the amount of error introduced 
into each measurement is constant (Figure 2.21). Generally, systematic error is 
more problematic than random error because the latter tends to average out over 
time and therefore is less likely to produce inaccurate results.

Descriptive Statistics Provide a Summary of the Data
The first step in evaluating data is to inspect the raw values. This term refers to 
data that are as close as possible to the form in which they were collected. In ex-
amining raw data, researchers look for errors in data recording. For instance, they 
assess whether any of the responses seem especially unlikely (e.g., blood alcohol 
content of 50 percent or a 113-year-old participant). Once the researchers are 
satisfied that the data make sense, they summarize the basic patterns using de-
scriptive statistics. These mathematical forms provide an overall summary of the 
study’s results. For example, they might show how the participants, on average, 
performed in one condition compared with another.

The simplest descriptive statistics are measures of central tendency. This single 
value describes a typical response or the behavior of the group as a whole. The 

      
 

  
 

             

Hypothesis:
People in their 20s are more likely to channel surf than are people in their 50s.

1st recording 2nd recording 3rd recording 1st recording 2nd recording 3rd recording

Average time Actual time
(rarely known)

Average time Actual time
(rarely known)

RANDOM ERROR SYSTEMATIC ERROR
You time the same subject several times, and the value

of the error is different each time.
You time the same subject several times, and the value

of the error is constant.

FIGURE 2.21 Data Accuracy Good data should be accurate (free from error). These examples illustrate how errors 
can creep into a measure. Random error occurs when the degree of error varies each time. Systematic error occurs 
when the measurement has the same degree of error each time.

accuracy The extent to which an 
experimental measure is free from error.

descriptive statistics Statistics that 
summarize the data collected in a study.

central tendency A measure that 
represents the typical response or the 
behavior of a group as a whole.
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most intuitive measure of central tendency is the mean, the arithmetic average 
of a set of numbers. The class average on an exam is an example of a mean score. 
Consider the hypothetical study of alcohol and driving performance. A basic way 
to summarize the data would be to calculate the means for driving performances:  
You would calculate one mean for when participants were sober and a second mean  
for when they were intoxicated. If alcohol affects driving, you would expect to see 
a difference in the means between sober and intoxicated driving performances.

A second measure of central tendency is the median, the value in a set of num-
bers that falls exactly halfway between the lowest and highest values. For instance, 
if you received the median score on a test, half the people who took the test 
scored lower than you and half the people scored higher. Sometimes researchers 
will summarize data using a median instead of a mean because if one or two num-
bers in the set are dramatically larger or smaller than all the others, the mean will 
give either an inflated or a deflated summary of the average. This effect occurs in 
studies of average incomes. Perhaps approximately 50 percent of Americans make 
more than $45,000 per year, but a small percentage of people make so much more 
(multiple millions or billions for the richest) that the mean income is much higher 
than the median and is not an accurate measure of what most people earn. The 
median provides a better estimate of how much money the average person makes. 

A third measure of central tendency is the mode, the most frequent score 
or value in a set of numbers. For instance, the modal number of children in an 
American family is two, which means that more American families have two 
children than any other number of children. (For examples of how to calculate 
all three central tendency measures, see Figure 2.22.)

In addition to measures of central tendency, another important characteristic of 
data is the variability in a set of numbers. This term refers to how widely dispersed 
the values are about the mean. The most common measure of variability — how 
spread out the scores are — is the standard deviation. This measure reflects how far 
away each value is, on average, from the mean. For instance, if the mean score for 
an exam is 75 percent and the standard deviation is 5, most people scored between 
70 percent and 80 percent. If the mean remains the same but the standard devia-
tion becomes 15, most people scored between 60 and 90 — a much larger spread. 
Another measure of how spread out scores are is the range, the distance between 
the largest value and the smallest value. Often the range is not very useful, however, 
because it is based on only those two scores.

Correlations Describe the Relationships between Variables
The descriptive statistics discussed so far are used for summarizing the central 
tendency and variability in a set of numbers. Descriptive statistics can also be used 
to summarize how two variables relate to each other. The first step in examining the 
relationship between two variables is to create a scatterplot. This type of graph 
provides a convenient picture of the data (Figure 2.23). 

In analyzing the relationship between two variables, researchers can compute 
a correlation coefficient. This descriptive statistic provides a numerical value 
(between −1.0 and +1.0) that indicates the strength of the relationship between 
the two variables. Suppose the two variables have a strong relationship. Knowing 
how people measure on one variable enables you to predict how they will mea-
sure on the other variable. (Here we are considering only one type of relationship: 
a linear relationship, in which an increase or decrease in one variable is associ-
ated with an increase or decrease in the other variable.) What signifies a strong 
relationship? Consider the different scatterplots in Figure 2.24. If two variables 

variability In a set of numbers, how widely 
dispersed the values are from each other and 
from the mean.

mean A measure of central tendency that is 
the arithmetic average of a set of numbers.

median A measure of central tendency that 
is the value in a set of numbers that falls 
exactly halfway between the lowest and 
highest values.

mode A measure of central tendency that is 
the most frequent score or value in a set of 
numbers.

standard deviation A statistical measure of 
how far away each value is, on average, from 
the mean.

scatterplot A graphical depiction of the 
relationship between two variables.
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You measure the number of seconds that 11 participants are able to balance when under the influence of alcohol:

Mean
The arithmetic average of a set of numbers

Written in ascending order, the number
of seconds per participant looks like this:

total # of seconds
= = = 49

total # of participants

One balances for 55 seconds.

One balances for 69 seconds.

One balances for 56 seconds.

One balances for 65 seconds.

One balances for 60 seconds.

Two balance for 45 seconds.

One balances for 48 seconds.

One balances for 38 seconds.

One balances for 34 seconds.

One balances for 25 seconds.

25 34 38 45 45 48 55 56 60 65 69

25 34 38 45 45 48 55 56 60 65 69

25+34+38+45+45+48+55+56+60+65+69
11

540
11

Median
The value that falls exactly halfway between
the lowest and highest values

= 4825 34 38 45 45     48     55 56 60 65 69

= 45

25 34 38 45 45 48 55 56 60 65 69 = =69 – 25 44

Mode
The most frequent score or value in a set of numbers

Range
The distance between the largest and smallest values

Number
of participants

4

3

2

1

20
0

25 30 35 40 45

Number of seconds participants balanced

50 55 60 65 70

Mode

Median

Mean

Range

FIGURE 2.22 Descriptive Statistics Descriptive statistics are used to summarize a data set and to measure the central tendency and variabil-
ity in a set of numbers. The mean, median, and mode are different measures of central tendency. The range is a measure of variability. Which mea-
sure of central tendency provides the best summary for the data in this figure? Why is that measure more useful than the range?

have a positive correlation, they increase or decrease 
together. For example, the more people drink, the 
more likely they are to engage in risky behavior. This 
correlation is positive because the two parts increase 
together, not because either one is good or bad. A 
perfect positive correlation is indicated by a value of 
+1.0. If two variables have a negative correlation, as one 
increases in value, the other decreases in value. For 
example, as people become more intoxicated, they 
become less able to balance on one foot, so intoxica-
tion and balance have a negative correlation. A per-
fect negative correlation is indicated by a value of 
−1.0. If two variables show no apparent relationship, 
the value of the correlation will be a number close to 
zero (assuming a linear relationship for the purposes 
of this discussion).

FIGURE 2.23 Scatterplots Scatterplots are graphs that illustrate the rela-
tionship between two variables. In general, according to this scatter plot, 
how was the ability to balance related to the level of intoxication? G z anig  H athe to  & Halp r : P y holo l Sci ce 4e

 
  
 

             

Each dot represents
one observation.
This participant was
at the study’s
highest level of
intoxication and was
able to balance for
25 seconds.

y-axis

x-axis

Balance
(in seconds)

70

65

60

55

50

45

40

35

30

20

25

Level of intoxication
1 2 3 4 5 6 7
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Inferential Statistics Permit Generalizations
Researchers use descriptive statistics to summarize data sets. They use inferential 
statistics to determine whether differences actually exist in the populations from 
which samples were drawn. For instance, suppose you find that the mean driving 
performance for intoxicated drivers is lower than the mean driving performance 
for sober drivers. How different do these means need to be for you to conclude 
that drinking alcohol does in fact reduce people’s ability to drive?

A review of 112 studies found that the skills necessary to drive a car can become 
impaired after people consume even small amounts of alcohol (Moskowitz & 
Fiorentino, 2000). Pretend for a moment, however, that intoxication does not 
influence driving performance. If you measure the driving performances of sober 
and drunk drivers, just by chance there will be some variability in the mean per-
formance of the two groups. The key is that if alcohol does not affect driving 
performance, then the probability of showing a large difference between the two 
means is relatively small. Researchers use statistical techniques to determine if the 
differences among the sample means are (probably) chance variations or if they 
reflect differences in the populations.

When the results obtained from a study would be very unlikely to occur if 
there really were no differences between the groups of subjects, the researchers 
conclude that the results are statistically significant. According to generally accepted 
standards, researchers typically conclude there is a significant effect only if the 
obtained results would occur by chance less than 5 percent of the time.

META-ANALYSIS Meta-analysis is a type of study that, as its name implies, is an 
analysis of multiple analyses. (The plural of meta-analysis is meta-analyses.) In 
other words, it is a study of studies that have already been conducted. With 
meta-analysis, many studies that have addressed the same issue are combined 
and summarized in one “study of studies.” Suppose, for example, that 10 stud-
ies have been conducted on men’s and women’s effectiveness as leaders. Among 
these 10 studies, 5 found no differences, 2 favored women, and 3 favored men. 
Researchers conducting a meta-analysis would not just count up the numbers 
of different findings from the research literature. Instead, they would weight 
more heavily those studies that had larger samples. After all, large samples are 
more likely to provide more accurate reflections of what is true in populations. 
The researchers would also consider the size of each effect. That is, they would 
factor in whether each study found a large difference, a small difference, or no 
difference between the groups being compared — in this case, between women 
and men. (The researchers who conducted such a meta-analysis on men’s and 

FIGURE 2.24 Correlations Correlations 
can have different values between −1.0 and 
+1.0. These values reveal different kinds 
of relationships between two variables. The 
greater the scatter of values, the lower the 
correlation. A perfect correlation occurs  
when all the values fall on a straight line. 

–1.0 –.7 +.50
Correlation Coefficient

+1.0

Perfect negative
correlation

Medium negative
correlation

No correlation Medium positive
correlation

Perfect positive
correlation

y-axis

x-axis

1 2 3 4 5

inferential statistics A set of procedures 
used to make judgments about whether 
differences actually exist between sets of 
numbers.

meta-analysis A “study of studies” that 
combines the findings of multiple studies to 
arrive at a conclusion.
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women’s effectiveness found no overall differences; Eagly, Karau, & Makhijani, 
1995.) Because meta-analysis combines the results of separate studies, many re-
searchers believe that meta-analysis provides stronger evidence than the results 
of any single study. As discussed earlier in this chapter, we can be more confi-
dent about results when the research findings are replicated. Meta-analysis has 
the concept of replication built into it.

Summing Up

How Are Data Analyzed and Evaluated?
Data analysis begins with descriptive statistics, which summarize the data. Measures 
of central tendency indicate the typical response or the behavior of a group as a 
whole. Measures of variability indicate how widely numbers are distributed about the 
mean or average score. A correlation coefficient describes the relationship between 
two variables: positive, negative, or none. Inferential statistics indicate whether the 
results of a study reflect a true difference between groups or are likely to be due to 
chance. Meta-analysis combines the results of several studies to arrive at a conclusion.

Measuring Up

1. When researchers want to summarize in a single number all the data they col-
lect, they compute a measure of central tendency. Here are hypothetical data 
for a study in which 10 people in a sample consumed alcohol. The research-
ers measured the number of glasses of alcohol each person consumed and 
assessed her or his motor control after consuming the alcohol. The scores on 
motor control ranged from 1 (poor motor control) to 10 (good motor control). 
Compute the mean, median, and mode for the amount of alcohol consumed 
and the ratings of motor control.

 Amount of Alcohol Consumed Rating of Motor Control

 3 4
 1 9
 5 1
 2 7
 3 5
 3 3
 1 8
 4 2
 5 1
 2 6

2. Which is an accurate description of the rationale for inferential statistics?
a. When the means of two sample groups are significantly different, we still 

need to compute a mean value for each population before we can conclude 
that the groups really are different.

b. When the means of two sample groups are significantly different, we can be 
fairly certain that we did not make any mistakes in our research.

c. When the means of two sample groups are significantly different, we can be 
certain that the data are not correlated.

d. When the means of two sample groups are significantly different, we can 
infer that the populations the groups were selected from are different.

Answers:  1. Amount of alcohol consumed: mean = 2.9, median = 3, and mode = 3; rating of 
motor control: mean = 4.6, median = 4.5, and mode = 1.

  2. d. When the means of two sample groups are significantly different, we can infer 
that the populations the groups were selected from are different.
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2.1  What Is Scientific 
Inquiry?

n  The Scientific Method De-
pends on Theories, Hypoth-
eses, and Research: Scientific 
inquiry relies on objective meth-
ods and empirical evidence to 
answer testable questions. Inter-
connected ideas or models of 
behavior (theories) yield testable 
predictions (hypotheses), which 
are tested in a systematic way (re-
search) by collecting and evaluat-
ing evidence (data).

n  Unexpected Findings Can Be 
Valuable: Unexpected (serendip- 

 itous) discoveries sometimes occur, but only researchers who are pre-
pared to recognize their importance will benefit from them.

2.2  What Types of Studies Are Used  
in Psychological Research?

n Descriptive Studies Involve Observing and Classifying Be-
havior: Researchers observe and describe naturally occurring behav-
iors to provide a systematic and objective analysis.

n Correlational Studies Examine How Variables Are Related: 
Correlational studies are used to examine how variables are naturally 
related in the real world, but cannot be used to establish causality or 
the direction of a relationship (which variable caused changes in an-
other variable). Correlational reasoning occurs in many contexts, so 
readers need to be able to recognize correlational designs in everyday 
contexts, not just when reading research reports.

n An Experiment Involves Manipulating Conditions: In an experi-
ment, researchers control the variations in the conditions that the par-
ticipants experience (independent variables) and measure the outcomes 
(dependent variables) to gain an understanding of causality. Researchers 
need a control group to know if the experiment has had an effect.

n Random Sampling and Random Assignment Are Impor-
tant for Research: Researchers sample participants from the 
population they want to study (e.g., drivers). They use random 
sampling when everyone in the population is equally likely to par-
ticipate in the study, a condition that rarely occurs. To establish 
causality between an intervention and an outcome, random as-
signment must be used. When random assignment is used, all par-
ticipants have an equal chance of being assigned to any level of 
the independent variable, and preexisting differences between the 
groups are controlled. 

2.3  What Are the Data Collection Methods  
of Psychological Science?

n Observing Is an Unobtrusive Strategy: Data collected by obser-
vation must be defined clearly and collected systematically. Bias may 
occur in the data because the participants are aware they are being 
observed or because of the observer’s expectations.

n Case Studies Examine Individual Lives and Organizations: A 
case study, one kind of descriptive study, examines an individual or 
an organization. An intensive study of an individual or organization 
can be useful for examining an unusual participant or unusual research 
question. Interpretation of a case study, however, can be subjective.

n Asking Takes a More Active Approach: Surveys, questionnaires, 
and interviews can be used to directly ask people about their thoughts 
and behaviors. Self-report data may be biased by the respondents’ de-
sire to present themselves in a particular way (e.g., smart, honest). Cul-
turally sensitive research recognizes the differences among people from 
different cultural groups and from different language backgrounds.

n Response Performance Measures the Processing of Infor-
mation: Measuring reaction times and response accuracy and ask-
ing people to make stimulus judgments are methods used to examine 
how people respond to psychological tasks.

n Body/Brain Activity Can Be Measured Directly: Electrophysi-
ology (often using an electroencephalograph, or EEG) measures the 
brain’s electrical activity. Brain imaging is done using positron emis-
sion tomography (PET), magnetic resonance imaging (MRI), and 
functional magnetic resonance imaging (fMRI). Transcranial mag-
netic stimulation (TMS) disrupts normal brain activity, allowing re-
searchers to infer the brain processing involved in particular thoughts, 
feelings, and behaviors.

n Research with Animals Provides Important Data: Research in-
volving nonhuman animals provides useful, although simpler, models 
of behavior and of genetics. The purpose of such research may be 
to learn about animals’ behavior or to make inferences about human 
behavior.

n There Are Ethical Issues to Consider: Ethical research is gov-
erned by a variety of principles that ensure fair and informed treat-
ment of participants.

2.4 How Are Data Analyzed and Evaluated?
n Good Research Requires Valid, Reliable, and Accurate Data: 

Data must be meaningful (valid) and their measurement reliable (i.e., 
consistent and stable) and accurate.

n Descriptive Statistics Provide a Summary of the Data: Mea-
sures of central tendency and variability are used to describe data.

Chapter Summary
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accuracy, p. 65
case studies, p. 52
central tendency, p. 65
confound, p. 40
control group, p. 40
correlational studies, p. 38
cross-sectional studies, p. 36
culturally sensitive  

research, p. 50
data, p. 31
dependent variable, p. 40
descriptive statistics, p. 65
descriptive studies, p. 35
directionality problem, p. 38
electroencephalograph  

(EEG), p. 57

experiment, p. 40
experimental groups, p. 40
experimenter expectancy 

effect, p. 37
external validity, p. 44
functional magnetic resonance 

imaging (fMRI), p. 59
hypothesis, p. 31
independent variable, p. 40
inferential statistics, p. 68
institutional review boards 

(IRBs), p. 60
internal validity, p. 64
longitudinal studies, p. 36
magnetic resonance imaging 

(MRI), p. 58

mean, p. 66
median, p. 66
meta-analysis, p. 68
mode, p. 66
naturalistic observation, p. 35
observational techniques, p. 50
observer bias, p. 36
participant observation, p. 35
population, p. 43
positron emission tomography 

(PET), p. 58
random assignment, p. 45
reactivity, p. 51
reliability, p. 64
replication, p. 32
research, p. 31

response performance, p. 55
sample, p. 43
scatterplot, p. 66
scientific method, p. 31
selection bias, p. 44
self-report methods, p. 54
standard deviation, p. 66
theory, p. 31
third variable problem, p. 39
transcranial magnetic 

stimulation (TMS), p. 59
variability, p. 66
variable, p. 34

Key Terms

n Correlations Describe the Relationships between Variables: A 
correlation is a descriptive statistic that describes the strength and di-
rection of the relationship between two variables. Correlations close 
to zero signify weak relationships; correlations near +1.0 or –1.0 sig-
nify strong relationships.

n Inferential Statistics Permit Generalizations: Inferential statistics 
allow us to decide whether differences between two or more groups 
are probably just chance variations (suggesting that the populations 
the groups were drawn from are the same) or whether they reflect 
true differences in the populations being compared. Meta-analysis 
combines the results of several studies to arrive at a conclusion.

Practice Test

1. Which of the following is a technique that increases scientists’ 
confidence in the findings from a given research study?
a. amiable skepticism
b. operationalization of variables
c. replication
d. serendipity

For the following five questions, imagine you are designing a study to 
investigate whether deep breathing causes students to feel less stressed. 
Because you are investigating a causal question, you will need to employ 
experimental research. For each step in the design process, indicate the 
most scientifically sound decision.

2. Which hypothesis is stronger? Why?
a. Stress levels will differ between students who engage in 

deep breathing and those who do not.
b. Students who engage in deep breathing will report less 

stress than those who do not engage in deep breathing.

3. Which sampling method is strongest? Why?
a. Obtain an alphabetical list of all students enrolled at the 

college. Invite every fifth person on the list to participate 
in the study.

b. Post a note to your Facebook and MySpace accounts letting 
friends know you would like their help with the study. Ask 
your friends to let their friends know about the study, too.

c. Post fliers around local gyms and yoga studios inviting 
people to participate in your study.

4. Which set of conditions should be included in the study? Why?
a. All participants should be given written directions for a 

deep-breathing exercise.
b. Some participants should be given written directions for a 

deep-breathing exercise; some participants should be given 
a DVD with demonstrations of deep-breathing exercises.

c. Some participants should be given written directions for a 
deep-breathing exercise; some participants should be given 
no instructions regarding their breathing.

5. How should participants be chosen for each condition? Why?
a. Once people agree to participate in the study, flip a coin 

to decide  if each will be in the experimental or control 
condit ion.

b. Let participants select which condition they would like to 
be in.

http://wwnorton.com/studyspace

The answer key for the Practice Tests can be found at the back of the book. It also includes answers to the green caption questions.
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WAS GAry StoCKlAUFer too FAt to Be A PAreNt? He was a happily married man, a state-

certified foster parent, and the adoptive father of a great son. When his cousin was unable to 

raise Max, the cousin’s baby son, Stocklaufer and his wife stepped in as the child’s foster par-

ents. After three months, they filed the paperwork to adopt their cherished foster son. A judge in 

Missouri, who also presided over Stocklaufer’s earlier adoption, said no. the judge cited Stock-

laufer’s weight — at the time, between 500 and 600 pounds — as the reason for the denial. Apart 

from his weight, the Stocklaufers were healthy, but the judge reasoned that Mr. Stocklaufer was 

likely to develop a serious disease and die at a young age because he was obese (Figure 11.1). 

When asked about the case, the judge responded that he was required to consider the welfare 

and best interests of the child. the National Association to Advance Fat Acceptance (NAAFA),

Health and Well-Being

11 
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asking whether “fat = poor parenting,” established a legal defense fund for Stock-
laufer. Ultimately, the case was appealed, and the judge reversed his earlier ruling 
because Stocklaufer had lost over 200 pounds following gastric bypass surgery.

Stocklaufer’s case is only one of many similar stories in which fat people were 
denied the right to adopt. Is it reasonable to consider someone’s weight when de-
ciding something as important as adoption? Since body weight has a substantial 
genetic component, should a potential parent be held accountable for his or her 
weight? Would it make a difference if we could show that the potential parent’s 
obesity was caused by factors beyond the person’s control? Would a judge be act-
ing in the children’s best interests if he or she ruled that people who smoke cannot 
adopt children? What about people with diabetes or other conditions associated 
with a reduced life span? In considering health and well-being, this chapter will 
examine individual differences and individuals’ rights. n

11.1   Can Psychosocial Factors Affect Health?
People often think about health and wellness in biological and medical terms. 
They are therefore surprised to learn that their behaviors and attitudes affect their 
health. The traditional medical model emphasizes disease states and the treat-
ments, including drugs, designed to rid us of disease. According to this model, 
people are passive recipients of disease and of the medical treatments designed to 
return them to health after illness. The underlying idea in the traditional medi-
cal model is that health professionals know best and thus maintain control over 
what happens to the patient. Psychologists — and, increasingly, many medical 
 professionals — take a more holistic and active approach to health and well-being. 
They believe our behaviors and attitudes are critical in keeping us healthy, help-
ing us regain health following illness, and helping us achieve well-being. As you 
will learn in this chapter, a healthy lifestyle goes a long way toward promoting 
health and preventing disease.

Health psychology, one of psychology’s many subdisciplines, is an area of study 
that integrates research on health and on psychology. This field was launched 
nearly three decades ago, when psychologists, physicians, and other health 
 professionals came to appreciate the importance of lifestyle factors to  physical 
health. Health psychologists apply their knowledge of psychological principles 
to promote health and well-being, instead of thinking about health merely as the 
absence of disease.

Well-being is a positive state in which we feel our best. To achieve this state, 
we need to strive for optimal health and life satisfaction. To achieve optimal 
health, we need to actively participate in health-enhancing behaviors. Health 
and well-being is a growing area of psychology, and some psychologists provide 
health services and conduct research on the health outcomes of different behav-
iors and emotions. Some psychologists, recognizing the importance of behavioral 
and psychological variables in health, integrate their practices with medical pro-
fessionals in a wide range of health contexts, such as diabetes, cardiology, and 
rehabilitation.

Psychologists who study health and well-being rely on the research 
 methods of psychology to understand the interrelationship between thoughts 

FIGURE 11.1 Gary Stocklaufer Stock-
laufer is shown here weighing over 500 
pounds. Shortly after this photograph was 
taken, he underwent surgery to help him lose 
weight.

Learning Objectives

n	 Discuss the goals of health 
psychology.

n	 Describe the biopsychosocial model 
of health.

n	 Identify behaviors that contribute 
to the leading causes of death in 
industrialized societies.

n	 Describe the placebo effect.

health psychology A field that integrates 
research on health and on psychology; it 
involves the application of psychological 
principles to promote health and well-being.

well-being A positive state that includes 
striving for optimal health and life 
satisfaction.
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(health-related cognitions), actions, and physical and mental health. Research-
ers address issues such as ways to help people lead healthier lives. They study 
how our behavior and social systems affect our health and how ethnic and sex 
differences influence health outcomes. Health psychologists also study the in-
verse of these relationships: how health-related behaviors and health outcomes 
affect our actions, thoughts, and emotions. Health psychology is necessarily 
an interdisciplinary field that combines theories and research from the various 
areas of health studies and of psychology.

the Biopsychosocial Model of Health Incorporates Multiple 
Perspectives for Understanding and Improving Health
How can a person’s personality or thoughts or behaviors affect his or her health? 
To answer this question, you need to understand the biopsychosocial model. This 
model “views health and illness as the product of a combination of factors in-
cluding biological characteristics (e.g., genetic predisposition), behavioral factors 
(e.g., lifestyle, stress, health beliefs), and social conditions (e.g., cultural influences, 
family relationships, social support)” (American Psychological Association, Health 
Psychology Division 38, n.d.). Research that integrates these levels of analysis 
helps to identify strategies that may help prevent disease and promote health.

As shown in Figure 11.2, our thoughts and actions affect the environments we 
choose to interact with, and those environments, in turn, affect the biological un-
derpinnings of our thoughts and actions. To understand how this continuous loop 
operates in real life, suppose you are genetically predisposed to be anxious. You 
learn that one way to reduce your anxiety is to eat comfort foods such as mashed 
potatoes, macaroni and cheese, and ice cream. If you consume these foods in excess, 
you may gain weight and eventually become overweight. Overweight people often 
find that exercise is not very pleasant. If their extra weight makes even moderate ex-
ercise difficult, they may decrease their physical activity. That decrease would slow 
down their metabolism. The slower metabolism would cause them to gain weight. 
The circle would repeat. Additional examples of the interplay between biological, 
social, and psychological factors are presented elsewhere in this chapter.

The biopsychosocial model is central to understanding the difference be-
tween the traditional medical model and the approach taken by health 
psychologists. In the traditional model, the individual is passive. For 
health psychologists, the individual’s thoughts, feelings, and behav-
iors are central to understanding and improving health.

Behavior Contributes to the leading  
Causes of Death
Are you an anxious flyer? Are you afraid of being 
killed in a shark attack? Does the thought of eating a 
hamburger terrorize you? Like many people, you may 
be at least somewhat anxious about flying. You may 
 (surreptitiously) look around for nearby sharks when-
ever you wade into the ocean. Most likely you do not 
find a hamburger terrifying. According to the statis-
tics about the leading causes of death, however, you probably are fearing the 
wrong things. A  statistical expert in the field of aviation who is also a profes-
sor at MIT explained the risk of death from flying this way: “It’s once every 

biopsychosocial model A model of health 
that integrates the effects of biological, 
behavioral, and social factors on health and 
illness.

Health
and

illness
Social

conditions

environments,
cultural influences,
family relationships,

social support

Psychological factors

thoughts/actions,
lifestyles, stress,

health beliefs

Biological
characteristics

genetic predispositions,
exposure to germs,

brain and other nervous
system development

FIGURE 11.2 The Biopsychosocial 
Model This model illustrates how health and 
illness result from a combination of factors.
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19,000 years — and that is only provided the person flew on an airplane once 
a day for 19,000 years!” (Barnett, quoted in “The six most feared,” 2005, 5). 
Other researchers have estimated that 1 in 13 million passengers dies in an 
airplane crash. If you have read Chapter 8, you know that in the months fol-
lowing the September 11, 2001, terrorist attack in the United States, many 
people avoided flying. Instead, they preferred what they believed to be the 
safety of driving. Yet, as described more fully in Chapter 8, the number of 
people who died in automobile accidents because they chose to drive instead 
of fly after the attacks far exceeded the number of people who were killed in 
the attacks.

According to data from the U.S. National Center for Health Statistics 
(Xu, Kochanek, Murphy, & Tejada-Vera, 2010), people are most likely to die 
from causes that stem from their own behaviors, which they can learn to modify. 
For example, the most common cause of death in the United States in 2007 was 
heart disease, which was responsible for about 25 percent of the nearly 2.5 mil-
lion deaths that year. Obesity, lack of exercise, smoking, high-fat diets, and, as 
you will learn later in this chapter, certain personality traits contribute to this 
cause of death. Those who suffer from heart disease are not always to blame for 
their conditions, because heart disease also occurs in easygoing people who lead 
healthy lives. But all of us can change our behaviors in ways that may reduce the 
likelihood of heart disease or postpone it until late in life.

Accidents are another leading cause of death. Most of us think about acci-
dents as being beyond our control, but many accidents are avoidable. For ac-
cidents that are not avoidable, we can reduce the probability (e.g., by driving 
safely) and reduce the resulting injury (e.g., by wearing seat belts). Additional 
causes of death — accidental or not — include risky sexual behavior (AIDS is 100 
percent preventable), the use of illegal drugs, the illegal use of legal drugs, and the 
use of firearms. It is easy to understand how our behaviors literally can kill us.

Even more sobering are the data regarding behaviors of both teenagers and 
young adults (Miniño, 2010). In this age group, almost half (48 percent) of all 
deaths are due to accidents, mostly car accidents. Homicides are the second 
leading cause of death (13 percent), closely followed by suicide (11 percent). 
It is a paradox of modern life that in the transition period between childhood 
and young adulthood, most people are at their strongest and in their best phys-
ical health, yet they sometimes make bad decisions that can have disastrous 
 outcomes.

Lifestyle behaviors that begin in childhood and the teen years may decrease 
health or even lead to death. For example, although relatively few teens die from 
heart disease, poor eating habits (“You want fries with that burger?”) contribute 
to heart disease later in life. Violence, accidents, obesity, lack of exercise, risky 
sexual behaviors, the use and abuse of drugs — all these negative factors are asso-
ciated strongly with young people.

In your great-grandparents’ generation, and even more so in their parents’ 
generation, the leading causes of death were childbirth, infectious diseases, and 
accidents. Thanks to advances in medicine and living conditions, the first two 
items on this list are rarely fatal in modern societies. Hunger and malnutrition, 
like disease, remain tragic realities in developing countries, but most industrial-
ized countries have made great progress in feeding their populations. The abun-
dance of cheap, tasty food has brought new health problems to the developed 
world, however. As the interrelated biopsychosocial model makes clear, good 
and bad behaviors influence environments, and environments in turn influence 
the good and bad biological bases of behaviors.
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Placebos Can Be Powerful Medicine
Suppose you feel sick and go to a doctor, but the doctor does not take your com-
plaint seriously. To keep you happy, the doctor prescribes, unknown to you, “sugar 
pills.” You, believing the pills will work because the doctor said they would, feel 
better. Stories like this one usually end with a good laugh about how gullible and 
foolish the patient is. In this story, the pills act as placebos. That is, they have no 
apparent physiological effect on the health condition for which they are prescribed.

CRITICAL THINKING SKILL

Identifying Regression to the Mean
Think about a time when you had a cold or flu. Did you wait until you 
felt very ill before you started taking medicine or before you made an ap-
pointment to see a physician? If so, you are like most people, who seek 
medical help only when their symptoms are bad. Usually when you are 
sick, you will get better no matter what you do. That is, eventually you 
will return to your usual state of not feeling sick. If you wait until you are 
very sick to get medical help, then often almost anything you do, includ-
ing nothing at all, will be followed with feeling better. Because you went 
to the doctor, however, you might credit the doctor with making you feel 
better.

For any range of events, a more extreme event (in this case, feeling 
very sick) will tend to be followed by an event closer to the average or 
mean (in this case, feeling okay). This principle is true for statistical rea-
sons, and it operates in almost every situation. The phenomenon being 
described is called regression to the mean.

Regression to the mean can be a difficult concept to understand and 
recognize because most of us usually have other explanations for why we 
returned to more normal states. Consider a golfer who repeatedly plays on 
the same course for years. Over the years, the golfer usually shoots around 
par (his or her average score for the given course). One day, the golfer 
shoots five under par (does better than usual). How do you think this per-
son is likely to do the next time she or he plays? In all likelihood, the per-
son would score closer to par. Now suppose the same golfer has a bad day 
and shoots five over par. Trying now to correct the problem, the golfer 
slightly changes his or her swing. Sure enough, the next time the golfer’s 
score is back around par. But now the golfer attributes the better perfor-
mance to the change in swing. The real reason for the better performance 
is probably regression to the mean. The golfer has simply experienced a 
normal day rather than a bad one 

As presented in the biopsychosocial model, our thoughts — in this case, 
the ways we explain both why we get sick and how we get well — are a 
critical determinant of how we take care of our health. Such thoughts 
often direct our behaviors, which in turn affect the biological under-
pinnings of health and well-being.

Remember: An extreme event will most likely be followed by a less 
extreme event. If you are aware of this principle, regression to the mean, 
you are less likely to believe an unrelated factor is responsible for the re-
turn to a more normal state (Figure 11.3).

Your usual
grade is B.

Regression
to the mean

You undergo
hypnosis.

Grades
on
exams

F

D

C

B
Mean

A

Exam 1 Exam 2

FIGURE 11.3 Identifying Regression to 
the Mean Suppose you study as usual 
for an exam. Just by bad luck, the profes-
sor asks questions you cannot answer, 
so you get a very low grade. If you study 
as usual for the next exam, you are likely 
(but not guaranteed) to get a grade 
closer to your usual grades. If you study 
as usual but also go to a hypnotist to 
help calm your anxiety for the next exam, 
what will most likely happen? What fac-
tors would explain the result? (Hint: On 
the realities of hypnosis, see the Critical 
Thinking Skill in Chapter 4, “Sensation 
and Perception.”)
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Scientists often study a drug or treatment by comparing it with a placebo. As 
described in Chapter 2, research participants typically are assigned at random to 
either an experimental group or a control group. In this case, the experimental 
group would receive the drug or treatment, and the control group would receive 
a placebo. Ideally, everything about the two groups is as similar as possible. If the 
treatment consists of a large blue pill or weekly injections or dietary restrictions, 
the placebo group would take a large blue pill or receive weekly injections or fol-
low different dietary restrictions. For the placebo group, however, the pill might 
be made of sugar, the injections might deliver only water, and the diet might re-
strict foods believed to be unrelated to the treatment. Would you guess that some 
participants get well with only placebos? In fact, they do. This improvement in 
health, attributed to the inert drug or bogus treatment, is called the placebo effect.

The validity of the placebo effect is complicated. After all, statistically speaking, 
most people’s illnesses will improve even without treatment (see “Critical Think-
ing Skill: Identifying Regression to the Mean”). Even a few people with presumably 
terminal illnesses seem to beat the odds. But do not assume that when you are ill you 
will always have statistics on your side. For example, you cannot determine how long 
a minor illness might take to improve, or what complications it might produce if left 
untreated, or whether it is in fact the beginning of a major illness. When you are suf-
fering, seek appropriate treatment. When you are well, take preventive measures.

For a placebo to improve health, the participant must believe it will. The person 
who receives the placebo must not know that, for example, the pills are chemically 
inert. Indeed, as discussed further in Chapter 15, the placebos that produce minor 
physical reactions that people associate with drug effects — such as having a dry 
mouth — produce the strongest placebo effects. Have you ever gone to a doctor’s 
office feeling very sick — and noticed that as soon as the doctor said your problems 
were not serious, you immediately felt so relieved that you started feeling better? 
Some portion of the placebo effect is attributable to decreased anxiety, which cre-
ates various psychological changes that can reduce pain and help recovery from an 
illness. But the placebo effect clearly is more than a reduction in anxiety. We cannot 
separate the effects of our minds from those of our bodies, because they are seam-
lessly the same. The placebo effect is “all in the head,” but the effect is real — all of 
our thoughts and feelings are in our heads. Thus the placebo effect is gaining new 
respect now that psychologists have a better understanding of its biological bases.

As discussed in Chapter 4, pain is more than just a sensory experience. How 
much pain people feel depends on many variables, including context (e.g., being 
on a battlefield versus being at home), expectations (i.e., feeling anxious or calm 
about a potentially painful experience), and thoughts about the pain (e.g., imag-
ining it as less unpleasant). When people are calmer, their pain is less intense, so 
an important part of getting well lies in finding ways to reduce anxiety. Placebos 
can reduce pain perception when people believe they will (Wager, 2005). Brain 
imaging shows that when patients have positive expectations about a placebo, the 
neural processes involved in responding to it are similar to the ones activated in 
 response to a biologically active treatment (Benedetti, Mayberg, Wagner, Stohler, 
&  Zubieta, 2005). Consider drugs that interfere with the body’s natural method 
of reducing pain. These drugs also make pain relievers or placebos equally 
 ineffective  (Amanzio & Benedetti, 1999). This result indicates that the body has 
responded in the same way to the pain relievers and to the placebos. 

The placebo effect is a good example of the biopsychosocial model at work. 
The belief that a medication will work is a psychological factor, and it affects the 
body in ways similar to those of medications, or treatments, with known  biological 
effects. These effects occur within a social context that determines if, when, and 

placebo effect An improvement in health 
following treatment with a placebo — that is, 
with a drug or treatment that has no apparent 
physiological effect on the health condition 
for which it was prescribed.
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CRITICAL THINKING SKILL

FIGURE 11.4 Recognizing Placebo 
Effects Many people believe copper and zinc 
increase circulation. The idea appeals to those 
suffering from conditions such as arthritis, but 
any relief people feel from such “treatments” 
might be only a placebo effect.

Summing Up

Can Psychosocial Factors Affect Health?
Health psychology integrates research on health and on psychology. The biopsy-
chosocial model of health and illness posits the interaction of biological variables 
(such as genetic predispositions), behavioral variables (such as lifestyle, stress, 
and beliefs), and social variables (such as cultural beliefs about diseases and so-
cial support). The leading causes of serious illness and death in modern industrial-
ized  societies are, at least in part, behavioral. Behaviors such as overeating, not 

Recognizing Placebo Effects When  
Evaluating Treatment Claims
Placebo effects can occur in many health contexts. Critical thinkers need 
to watch out for these effects in various settings. 

Suppose you are participating in a study. The researchers tell you that 
your room is being infused with an odorless substance that will make you 
feel better. Each day, the researchers ask you to write about how you feel 
that day and whether you feel better than you did the previous day. If you 
believe their claim about the odorless substance, you probably will feel a 
little better each day. You might attribute this subjective judgment about 
how you feel to the odorless chemical you supposedly are breathing.

In fact, we fall for such false claims all the time. Consider this adver-
tisement for copper bracelets, which is paraphrased only slightly: 

For hundreds of years people have worn copper bracelets to relieve pain  
from arthritis. This folklore belief has persisted, and copper bracelets con- 
tinue to be popular. These bracelets promote close contact between the  
copper and your wrist.

The advertisement does not say that copper bracelets relieve arthritis 
pain. The bracelets do not have this effect, and explicitly saying they do 
could lead to legal problems. But what do people remember after reading 
this advertisement? They remember reading that copper bracelets are good 
for arthritis. Many people wear copper bracelets and believe the bracelets 
provide some relief for their arthritis pain (Figure 11.4). You might ask if 
it matters as long as people feel less pain. Yes, it matters, because people 
who fall for phony treatments often avoid medical care. Ultimately, medi-
cal care can provide greater pain relief than people receive from these pla-
cebo bracelets. In addition, people are paying for treatments that do not 
really treat their health problem.

A believer in copper bracelets might ask: If it really does not work, 
then why do I feel better? No one believes he or she will fall for a pla-
cebo. It can be difficult to acknowledge that much of how we feel — but 
by no means all of it — is influenced by our beliefs.

how much the body will respond to the placebo. In the study of health and well-
being, it can be difficult to separate psychological, biological, and social influences. 
A holistic approach considers all these elements of health.
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11.2   How Do We Cope with Stress?
Stress is a basic component of our daily lives (Figure 11.5). However, stress does 
not exist objectively, out in the world. Instead, it results directly from the ways 
we think about events in our lives. For example, some students respond to final 
exams as extremely stressful and often get sick at exam time, whereas other stu-
dents perceive the same finals as mere inconveniences. When researchers study 
stress, then, what are they studying?

Stress is a pattern of behavioral, psychological, and physiological responses to 
events that match or exceed an organism’s ability to respond in a healthy way. 
A stressor is an environmental event or stimulus that threatens an organism. A 
stressor elicits a coping response, which is any response an organism makes to 
avoid, escape from, or minimize an aversive stimulus. When too much is ex-
pected of us or when events are worrisome or scary, we perceive a discrepancy 
between the demands of the situation and the resources of our biological, psy-
chological, and social systems. That discrepancy might be real, or we might be 
imagining it. In general, positive and negative life changes are stressful. Think 
about the stresses of going to college, getting a job, marrying, being fired, los-
ing a parent, winning a major award, and so on. The greater the number of 

Measuring Up

1. Of the following possibilities, select one way that our behaviors contribute to 
reduced health.
a. We can make unhealthy choices, such as eating a poor diet and smoking.
b. We can have genetic predispositions to obesity.
c. We can refuse to be in any research that has a placebo control group.
d. Our beliefs in a placebo can result in neural activity similar to the neural ac-

tivity that results from biologically active treatments.
e. Our personalities cannot be controlled, so they cannot affect our health 

 behaviors.
f. By being too passive, we allow other people to take advantage of us, often 

to the detriment of our health.

2. Which of the following statements exemplifies the biopsychosocial model?
a. The heart is a biological organ that we cannot control directly, so we rely on 

other people to affect the health of our hearts.
b. By engaging in healthy behaviors, we can strengthen our immune systems.
c. Reckless people exist in every society in the world, so behaviors related to 

accidents are not likely to be affected by culture.
d. That hostile people cannot change their personalities proves that biology 

influences health.

Learning Objectives

n	 Define stress.

n	 Describe the hypothalamic-pituitary-
adrenal axis.

n	 Discuss sex differences in responses 
to stressors.

n	 Describe the general adaptation 
syndrome.

n	 Discuss the association between 
personality traits and health.

n	 Distinguish between emotion-focused 
coping and problem-focused coping.

n	 Define hardiness.

 exercising, and smoking contribute in large measure to the development of heart 
disease, which is the leading cause of death in the United States. Among teens and 
young adults, accidents, homicide, and suicide are the leading causes of death. In 
fact, almost half of all deaths in this age range are due to accidents, many of them 
preventable. Placebos can powerfully affect health. Research suggests that placebos 
affect our neural processes in ways that are similar to biologically active treatments.

Answers:  1. a. We can make unhealthy choices, such as eating a poor diet and smoking.

2. b. By engaging in healthy behaviors, we can strengthen our immune systems.
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changes, the greater the stress, and the more likely it is that the stress will affect 
our physiological states. 

Stress is often divided into two types: Eustress is the stress of positive events. For 
example, you might experience eustress when you are admitted to the college you 
really want to attend or when you are preparing for a party you are looking for-
ward to. Distress, also called duress, is the stress of negative events. For example, you 
might experience distress when you are late for an important meeting and become 
trapped in traffic or when you are helping a loved one deal with a serious illness.

Most people use the term stress only in referring to negative events, but both 
distress and eustress put strains on our bodies. Different levels of stress are optimal 
for different people. It is essential for each of us to develop a sense of how much 
stress we can handle comfortably. That information can help us recognize the 
effects of stress on our individual mental, physical, and emotional well-being. It 
can also help us make life choices, such as the type of career to pursue.

Psychologists typically think of stressors as falling into two categories: major 
life stressors and daily hassles. Major life stressors are changes or disruptions that 
strain central areas of people’s lives. Major life stressors include choices made by 
individuals, not just things that happen to them. For instance, some parents re-
port that having their first child is one of the most joyful — but also one of the 
most taxing — experiences of their lives. Nonetheless, research has shown that 
unpredictable and uncontrollable catastrophic events (such as floods, earthquakes, 
or wars) are especially stressful. To avoid serious health problems, combat soldiers 
and others in prolonged stressful situations often must use combinations of stra-
tegies to cope with the stress of their situations.

Daily hassles are small, day-to-day irritations and annoyances, such as driving 
in heavy traffic, dealing with difficult people, or waiting in line. Daily hassles are 
stressful, and their combined effects can be comparable to the effects of major 
life changes. Because these low-level irritations are ubiquitous, they pose a threat 
to coping responses by slowly wearing down personal resources. Studies that 
ask people to keep diaries of their daily activities find consistently that the more 
 intense and frequent the hassles, the poorer the physical and mental health of 
the participant. People may habituate to some hassles but not to others. For ex-
ample, conflicts with other people appear to have a cumulative detrimental effect 

stress A pattern of behavioral, 
psychological, and physiological responses 
to events, when the events match or exceed 
the organism’s ability to respond in a healthy 
way.

stressor An environmental event or stimulus 
that threatens an organism.

FIGURE 11.5 Stress in Everyday Life  
How do you cope with the stress in 
your life? What makes your strategies 
effective?

coping response Any response an 
organism makes to avoid, escape from, or 
minimize an aversive stimulus.
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on health and well-being. Living in poverty or in a crowded, noisy, or polluted 
place also can have cumulative detrimental effects on health and well-being.

Stress Has Physiological Components
Researchers have a good understanding of the biological mechanisms that under-
lie the stress response. A stressor activates a complex chain of events, in what is 
known as the hypothalamic-pituitary-adrenal (HPA) axis.

As shown in Figure 11.6, stress begins in the brain with the perception of 
some stressful event. For our very distant ancestors, the event might have been 
the sight of a predator approaching at a rapid clip. For us, it is more likely to be 
an approaching deadline, a stack of unpaid bills, a fight, an illness, and so on. In 
the HPA axis, the hypothalamus sends a chemical message to the pituitary gland 
(a major gland located just below the brain). In turn, the pituitary gland secretes 
the hormone ACTH (short for adrenocorticotropic hormone). ACTH travels 
through the bloodstream and eventually reaches the adrenal glands (located near 
the kidneys). The adrenal glands then secrete cortisol. In turn, cortisol increases 
the amount of glucose in the bloodstream. The adrenal glands also release nor-
epinephrine and epinephrine, which activate the sympathetic nervous system, in-
creasing blood pressure, heart rate, and other sympathetic responses (see Chapter 
3, “Biology and Behavior”). All of these actions help the body prepare to respond 
to the stressor. For example, the response might consist of fighting an attacker. 

Because hormones have long-lasting effects, stress affects organs after the 
stressor has been removed. Studies of stress show that, in human and nonhuman 

animals, excessive stress disrupts working memory, an ef-
fect that is especially noticeable when the demands on 
working memory are high (Oei, Everaerd, Elzinga, Van 
Well, & Bermond, 2006). Chronic stress has also been as-
sociated with long-term memory impairments: Cortisol 
damages neurons in brain areas such as the hippocam-
pus, which is important for storing long-term memories 
(Sapolsky, 1994). Stress also interferes with the ability to 
retrieve information from long-term memory (Diamond, 
 Fleshner, Ingersoll, & Rose, 1996).

there Are Sex Differences in How We 
respond to Stressors
From an evolutionary perspective, the ability to deal ef-
fectively with stressors is important to survival and re-
production. The physiological and behavioral responses 
that accompany stress help mobilize resources to deal 
with danger. The physiologist Walter Cannon coined 
the term fight-or-flight response to describe the physi-
ological preparation of animals to deal with an attack 
(Figure 11.7). Within seconds or minutes, this response 
to a stressor allows the organism to direct all energy to 
dealing with the threat at hand. Thus the HPA axis was 
an efficient system for our ancestors because it results in 

increased energy. Our  ancestors needed that energy for either outrunning a 
charging predator or standing their ground and fighting it. (Either response 
causes further stress.) The physical reaction includes increased heart rate, re-

hypothalamic-pituitary-adrenal (HPA) 
axis The biological system responsible for 
the stress response.
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fight-or-flight response The physiological 
preparedness of animals to deal with danger.

FIGURE 11.6 Hypothalamic-Pituitary-
Adrenal (HPA) Axis A stressful event will 
set off a complex chain of responses in the 
body.
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distribution of the blood supply from skin and viscera (digestive organs) to 
muscles and brain, deepening of respiration, dilation of the pupils, inhibition 
of gastric secretions, and an increase in glucose released from the liver. At the 
same time, less critical autonomic activities such as food digestion, which can 
occur after the stressor is removed, are postponed. (The autonomic system is 
described in more detail in Chapter 3.)

The generalizability of the fight-or-flight response has been questioned by 
Shelley Taylor and colleagues (Tayor, 2006; Taylor et al., 2002). They argue 
that because the vast majority of human and nonhuman animal research has been 
conducted using males (females represent fewer than 1 in 5 of the participants), 
the results have distorted the scientific understanding of responses to stress. The 
exclusion of females from these early studies has many possible explanations. 
For example, researchers often use rats in studies of heart disease that cannot be 
conducted with humans because the research might increase participants’ risk of 
heart disease, and most rat studies use male rats to avoid complications that may 
be caused by female hormonal cycles. Similarly, most researchers have avoided 
using women in their studies of responses to stress because female menstrual pat-
terns might make women more difficult to study. That is, women’s responses 
could be mediated by (influenced by) fluctuations in circulating hormones that 
vary over the menstrual cycle. The result is a sex inequality in laboratory stress 
studies. This research bias can blind us to the fact that women and men often re-
spond differently to stressors.

Taylor and colleagues argue that, in very general terms, females respond to 
stress by protecting and caring for their offspring, as well as by forming alli-
ances with social groups to reduce risks to individuals, including themselves. 
They coined the phrase tend-and-befriend response to describe this pattern 
(Figure 11.8).  Tend-and-befriend responses make sense from an evolutionary 
perspective. Females typically bear a greater responsibility for the care of off-
spring, and responses that protect their offspring as well as themselves would 
be maximally adaptive. When a threat appears, quieting the offspring and 
 hiding may be more effective means of avoiding harm than trying to flee while 
pregnant or with a clinging infant. Furthermore, females who  selectively affili-
ate with others, especially other females, might acquire additional  protection 
and support. 

The tend-and-befriend stress response is an excellent example of how 
thinking about psychological mechanisms in view of their evolutionary signifi-
cance may lead us to question long-standing assumptions about how the mind 
works. Females who respond to stress by nurturing and protecting their young 
and by forming alliances with other females apparently have a selective advan-
tage over those who fight or flee, and thus these behaviors would pass to future 
generations.

Oxytocin, a hormone important for mothers in bonding to newborns, is pro-
duced in the hypothalamus and released into the bloodstream through the pi-
tuitary gland. Recent research has shown that oxytocin levels tend to be high 
for women, but not men, who are socially distressed. Although oxytocin exists 
naturally in men and women, it seems especially important in women’s stress 
response. Thus it provides a possible biological basis for the tend-and-befriend 
response to stress exhibited (mainly) by women (Taylor, 2006). A great deal 
of research currently is being conducted on the role of oxytocin during stress 
responses. According to one recent hypothesis, it is possible that the release of 
oxytocin during social stress encourages women to affiliate with, or befriend, 
others (Taylor, Saphire-Bernstein, & Seeman, 2010).  

tend-and-befriend response Females’ 
tendency to protect and care for their 
offspring and form social alliances rather than 
flee or fight in response to threat.

FIGURE 11.7 Fight-or-Flight Response  
This response is an organism’s tendency to 
prepare for dealing with a stressor. Here the 
man on the left appears to be the aggressor 
and the man on the right appears to be hold-
ing himself in readiness. If the man on the 
left strikes, the man on the left will need to 
respond, such as by fighting or fleeing. 

FIGURE 11.8 Tend-and-Befriend Re-
sponse  This response is females’ tendency 
to care for offspring and gather in social 
groups. Here women guide a group of 
schoolchildren.

oxytocin A hormone that is important for 
mothers in bonding to newborns and may 
encourage affiliation during social stress.
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the General Adaptation Syndrome  
Is a Bodily response to Stress
In the early 1930s, the endocrinologist Hans Selye began studying the physiolog-
ical effects of sex hormones by injecting rats with hormones from other animals. 
Surmising that the foreign hormones must have caused these changes, Selye con-
ducted further tests. He tried different types of chemicals, and he even physically 
restrained the animals to create stressful situations. Selye found that each ma-
nipulation produced roughly the same pattern of physiological changes: enlarged 
adrenal glands, decreased levels of lymphocytes (specialized white blood cells) in 
the blood, and stomach ulcers. The decreased lymphocytes result from damaged 
lymphatic structures — that is, from damage to part of the immune system. To-
gether, the enlarged adrenal glands, damage to the immune system, and stomach 
ulcers reduce the organism’s potential ability to resist additional stressors. Selye 
concluded that these responses are the hallmarks of a nonspecific stress response. He 
called this pattern the general adaptation syndrome.

The general adaptation syndrome consists of three stages: alarm, resistance, 
and exhaustion (Figure 11.9). The alarm stage is an emergency reaction that pre-
pares the body to fight or flee. That is, physiological responses, such as release 
of cortisol and epinephrine, are aimed at boosting physical abilities while reduc-
ing activities that make the organism vulnerable to infection after injury. In this 
stage, the body is most likely to be exposed to infection and disease, so the im-
mune system kicks in and the body begins fighting back. During the resistance 
stage, the defenses prepare for a longer, sustained attack against the stressor. Im-
munity to infection and disease increases somewhat as the body maximizes its 
defenses. When the body reaches the exhaustion stage, a variety of physiological 
and immune systems fail. Body organs that were already weak before the stress 
are the first to fail.

THE IMMUNE SYSTEM One of Selye’s central points was that stress alters the 
functions of the immune system. Normally, when foreign substances such as 
viruses, bacteria, or allergens enter the body, the immune system launches into 
action to destroy the invaders. Stress interferes with this natural process. The field 
of psychoneuroimmunology studies the response of the body’s immune system to 
psychological variables. More than 300 studies have demonstrated that short-term 

immune system The body’s mechanism for 
dealing with invading microorganisms, such 
as allergens, bacteria, and viruses.

Body organs
that were weak
before stress are
the first to fail.

Time

Stress
resistance

Low

High

Alarm stage
(emergency
response)

Resistance stage
(defenses

maximized)

Exhaustion
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(systems fail)

Normal resistance level

FIGURE 11.9 The General Adaptation 
Syndrome  Selye described three stages of 
physiological response to stress. As shown 
here, the body may progress from alarm to 
resistance to exhaustion.

general adaptation syndrome A 
consistent pattern of responses to stress that 
consists of three stages: alarm, resistance, 
and exhaustion.
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stress boosts the immune system, whereas chronic stress 
weakens it, leaving the body less able to deal with infection 
(Segerstrom & Miller, 2004).

The detrimental effects of long-term stress on physical 
health are due partly to decreased lymphocyte production. This 
decrease renders the body less capable of warding off foreign 
substances. In a particularly clear demonstration that stress af-
fects the immune system, Sheldon Cohen and colleagues (1991) 
paid healthy volunteers to have cold viruses swabbed into their 
noses. Those who reported the highest levels of stress before 
being exposed to the cold viruses developed worse cold symp-
toms and higher viral counts than those who reported being less 
stressed (Figure 11.10). (Surprisingly, behaviors such as smok-
ing, maintaining a poor diet, and not exercising had very small 
effects on the incidence of colds.) Apparently, when the under-
lying physiological basis of the stress response is activated too 
often or too intensely, the function of the immune system is 
impaired, and the probability and severity of ill health increase 
(Herbert & Cohen, 1993; McEwen, 2008).

In a study that looked specifically at the effects of desirable 
and undesirable events on the immune system, participants kept 
daily diaries for up to 12 weeks (Stone et al., 1994). In the dia-
ries, they recorded their moods and the events in their lives. 
They rated the events as desirable or undesirable. Each day, the 
participants took an antigen, a substance (in this case a protein 
from a rabbit) that their immune systems recognized as a threat 
and therefore formed antibodies against. Then the participants 
provided saliva samples so the researchers could examine their 
antibody responses. The more desirable events a participant reported, the greater 
the antibody production. Similarly, the more undesirable events reported, the 
weaker the antibody production. The effect of a desirable event on antibodies 
lasted for two days. These and subsequent findings provide substantial evidence 
that perceived stress influences the immune system. Although short-term stressors 
appear to boost immune responses, chronic stress, especially when associated with 
changes in social roles or identity (such as becoming a refugee, losing a job, or 
getting divorced), has the greatest impact on the immune system (Segerstrom & 
Miller, 2004).

Stress Affects Health
Stress hormones are essential to normal health, but over the long term they 
negatively affect health. In addition to altering the function of the immune sys-
tem, stress hormones are associated with problems such as increased blood pres-
sure, cardiac disease, diabetes, declining sexual interest, and dwarfism in children 
(caused by the suppression of growth hormones). People who have very stress-
ful jobs — such as air traffic controllers, combat soldiers, and firefighters — tend to 
have many health problems that presumably are due partly to the effects of chronic 
stress. There is overwhelming evidence that chronic stress, especially  psychosocial 
stress, is associated with the initiation and progression of a wide  variety of diseases, 
from cancer to AIDS to cardiac disease (Cohen, Janicki-Deverts, & Miller, 2007; 
McEwen & Gianaros, 2011; Thoits, 2010). In addition, many people cope with 
stress by engaging in damaging behaviors. For instance, the number one reason 

FIGURE 11.10  Scientific Method: Cohen’s Study 
of Stress and the Immune System 

0

Hypothesis: Stress affects health.

Research Method: Researchers swabbed the noses of healthy 
volunteers with cold viruses.

Source: Cohen, S., Tyrrell, D. A. J., & Smith, A. P. (1991).
Psychological stress and susceptibility to the common cold.
New England Journal of Medicine, 325, 606–612.

Results: Participants who reported higher levels of stress before 
being exposed to the cold viruses developed worse cold 
symptoms.

Conclusion: The functioning of the immune system can be
impaired when a stress response is activated.
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that problem drinkers give for abusing alcohol is to cope with distress in 
their lives. When people are stressed, they drink, smoke cigarettes, eat 
junk food, use drugs, and so on (Baumeister, Heatherton, & Tice, 1994). 
As discussed later in this chapter, most of the major health problems in 
industrialized societies are partly attributable to unhealthful behaviors, 
many of which occur when people feel stressed. 

HEART DISEASE Coronary heart disease is the leading cause of death for 
adults in the industrialized world. According to a World Health Organiza-
tion report in 2011, each year more than 7 million people die from heart 
attacks (Figure 11.11). Even though the rate of heart disease is lower in 
women than in men, heart disease is the number one killer of women. 
Genetics is among the many factors that determine heart disease, but two 
extremely important determinants are health  behaviors and a small num-
ber of personality traits related to the way people respond to stress. Later, 
this chapter will discuss three major risk factors for heart disease: lack of 
exercise, obesity, and smoking. This section is concerned with the way 
personality traits can affect the heart.

The heart pumps nearly 2,000 gallons of blood each day, on average 
beating more than 100,000 times. A vast network of blood vessels car-
ries oxygen and nutrients throughout the body. As people age, the arteries 
leading from the heart become narrow due to the buildup of fatty deposits, 

known as plaque. This narrowing makes it more difficult for the heart to pump 
blood and leads to coronary heart disease. When pieces of plaque break off from 
the wall of a blood vessel, blood clots form around the plaque and interrupt blood 
flow. If a clot blocks a blood vessel that feeds the heart, the blockage causes a heart 
attack. If a clot blocks a vessel that feeds the brain, the blockage causes a stroke.

Stress and negative emotions increase the risk of coronary heart disease (Albus, 
2010; Sirois & Burg, 2003). Being stressed or feeling negative emotions can cause 
heart problems in two ways. First, people often cope with these states through 
behaviors that are bad for health, such as overeating, drinking  excessively, or 
smoking. Second, over time, stress causes wear and tear on the heart, making 
the heart more likely to fail. Chronic stress leads to overstimulation of the sym-
pathetic nervous system, causing higher blood pressure, constriction of blood 
vessels, elevated levels of cortisol, increased release of fatty acids into the blood-
stream, and greater buildup of plaque on arteries; each of these conditions con-
tributes to heart disease. For these reasons, people who tend to be stressed out are 
more likely to have heart disease than are people who tend to be laid-back.

One of the earliest tests of the hypothesis that personality affects coro-
nary heart disease was conducted by the Western Collaborative Group, in San 
 Francisco (Rosenman et al., 1964). In 1960, this group of physicians began an 
8½-year study. The participants were 3,500 men from northern California who 
were free of heart disease at the start of the study. The men were screened annu-
ally for established risk factors such as high blood pressure, accelerated heart rate, 
and high cholesterol. Their overall health practices were assessed. Personal de-
tails — such as education level, medical and family history, income, and personal-
ity traits — also were assessed.

The results indicated that a set of personality traits predicted heart disease. 
This set of traits is now known as the Type A behavior pattern. Type A describes 
people who are competitive, achievement oriented, aggressive, hostile, impa-
tient, and time-pressed (feeling hurried, restless, unable to relax). Men who ex-
hibited these traits were much more likely to develop coronary heart disease than 

Type A behavior pattern A pattern of 
behavior characterized by competitiveness, 
achievement orientation, aggressiveness, 
hostility, restlessness, impatience with others, 
and inability to relax.

FIGURE 11.11 Heart Disease To in-
crease people’s awareness of this growing 
problem, countries, cities, and local agencies 
employ public service campaigns like this one.
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were those who exhibited the Type B behavior pattern. Type B describes non-
competitive, relaxed, easygoing, accommodating people. In fact, this study found 
that a Type A personality was as strong a predictor of heart disease as was high 
blood pressure, high cholesterol, or smoking (Rosenman et al., 1975). Although 
the initial work was done only with men, more-recent research shows that these 
conclusions apply to women as well (Knox, Weidner, Adelman, Stoney, & 
 Ellison, 2004; Krantz & McCeney, 2002).

Over the past 50 years, research has found that the original list of traits was 
too broad and that only certain components of the Type A behavior pattern are 
related to heart disease. For example, researchers have found that the most toxic 
factor on the list is hostility (Williams, 1987). Hot-tempered people 
who are frequently angry, cynical, and combative are much more 
likely to die at an early age from heart disease (Eaker, Sullivan, Kelly-
Hayes, D’Agostino, & Benjamin, 2004). Indeed, having a high level of 
hostility while in college predicts greater risk for heart disease later in 
life (Siegler et al., 2003). But there is considerable evidence that nega-
tive emotional states not on the list, especially depression, also pre-
dict heart disease (Miller, Freedland, Carney, Stetler, & Banks, 2003). 
Of course, having a heart condition might make people hostile and 
depressed. Still, having a hostile personality and being depressed also 
predicted the worsening of heart disease, so causes and effects might 
be connected in a vicious cycle. In contrast, optimistic people tend to 
be at lower risk for heart disease (Maruta, Colligan, Malinchoc, & Of-
ford, 2002). Learning to manage both stress and anger improves out-
comes for those who have heart disease (Sirois & Burg, 2003). Later in 
this chapter, you will find many suggestions for managing stress.

How might negative personality traits combine to promote coronary heart 
disease? Being hostile, angry, or depressed can cause heart problems in two ways. 
First, as already noted, people often cope with their problems through behavioral 
strategies that are bad for health, and negative personality traits can increase peo-
ple’s problems — another vicious cycle. But negative personality traits also can 
produce direct physiological effects on the heart.

Think back to a time when you were very angry with someone. How did it 
feel to be so angry? Your body responded by increasing your heart rate, shutting 
down digestion, moving more blood to your muscles. In short, your body acted 
as though you were preparing to fight or run away. You may have seen someone 
turn red with anger or start to shake. People with hostile personalities frequently 
experience such physiological responses, and these responses take a toll on the 
heart. Chronic hostility can lead to the same physical symptoms as chronic stress. 
Over time, then, being hostile or angry causes wear and tear on the heart, mak-
ing the heart more likely to fail.

Numerous studies have identified the biological pathways that lead from 
being angry and hostile to developing heart disease. As you might expect, the 
repeated cascade of bodily responses in hostile and angry individuals affects more 
than just the health of their hearts. Other bodily organs suffer as well. Research-
ers investigated whether an association existed between hostility and chronic 
pulmonary disease or early indicators that pulmonary disease was developing 
(Jackson, Kubzansky, Cohen, Jacobs, & Wright, 2007). Chronic pulmonary dis-
ease, a progressive condition in which airflow to the lungs is reduced, is a serious 
health risk in itself and a contributor to coronary heart disease. Even among the 
young, healthy participants in this study, higher levels of hostility were related to 
several measures of reduced pulmonary functioning.

HOW DO WE COPE WITH STRESS?  n  483

Type B behavior pattern A pattern of 
behavior characterized by noncompetitive, 
relaxed, easygoing, and accommodating 
behavior. 
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The evidence across multiple studies with different indices of disease and 
markers for the early development of disease is clear: Hostile, angry people are 
at greater risk for serious diseases and earlier death than are those with more op-
timistic and happier personalities. This conclusion appears to be universal. For 
example, a cross-cultural comparative study conducted with Japanese and non-
Japanese college students replicated the association of anger and impatience with 
a wide range of health symptoms for students from all ethnic and cultural groups 
(Nakano & Kitamura, 2001).

Coping Is a Process
We all experience stressful events. To deal effectively with the stressors in our 
lives, we use cognitive appraisals that link feelings with thoughts. Cognitive 
appraisals enable us to think about and manage our feelings more objectively. 
 Richard Lazarus (1993) conceptualized a two-part appraisal process: We use 
primary appraisals to decide whether stimuli are stressful, benign, or irrelevant. 
When we decide that stimuli are stressful, we use secondary appraisals to evalu-
ate response options and choose coping behaviors. Such cognitive appraisals also 
affect our perceptions of potential stressors and our reactions to stressors in the 
future. In other words, making cognitive appraisals can help us prepare for stress-
ful events. Coping that occurs before the onset of a future stressor is called antici-
patory coping. For example, when parents are planning to divorce, they sometimes 
rehearse how they will tell their children.

TYPES OF COPING Susan Folkman and Richard Lazarus (1988) have grouped 
coping strategies into two general categories: In emotion-focused coping, a per-
son tries to prevent an emotional response to the stressor. That is, the per-
son adopts strategies, often passive, to numb the pain. Such strategies include 
avoidance, minimizing the problem, trying to distance oneself from the out-
comes of the problem, or engaging in behaviors such as eating or drinking. For 
example, if you are having difficulty at school, you might avoid the problem 
by skipping class, minimize the problem by telling yourself school is not all 
that important, distance yourself from the outcome by saying you can always 
get a job if college does not work out, or overeat and drink alcohol to dull the 
pain of the problem. These strategies do not solve the problem or prevent it 
from recurring in the future. By contrast, problem-focused coping involves tak-
ing direct steps to solve the problem: generating alternative solutions, weighing 
their costs and benefits, and choosing between them. In this case, if you are 
having academic trouble, you might think about ways to alleviate the problem, 
such as arranging for a tutor or asking for an extension for a paper. Given these 
alternatives, you could consider how likely a tutor is to be helpful, discuss the 
problem with your professors, and so on. People adopt problem-focused be-
haviors when they perceive stressors as controllable and are experiencing only 
moderate levels of stress. Conversely, emotion-focused behaviors may enable 
people to continue functioning in the face of uncontrollable stressors or high 
levels of stress.

The best way to cope with stress depends on personal resources and on the situ-
ation. Most people report using both emotion-focused coping and problem-focused 
coping. Usually, emotion-based strategies are effective only in the short run. For ex-
ample, if your partner is in a bad mood and is giving you a hard time, just ignoring 
him or her until the mood passes can be the best option. In contrast, ignoring your 

primary appraisals Part of the coping 
process that involves making decisions about 
whether a stimulus is stressful, benign, or 
irrelevant.

secondary appraisals Part of the coping 
process during which people evaluate 
their response options and choose coping 
behaviors.

emotion-focused coping A type of coping 
in which people try to prevent having an 
emotional response to a stressor.

problem-focused coping A type of coping 
in which people take direct steps to confront 
or minimize a stressor.
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 partner’s drinking problem will not make it go away, and eventually you will need 
a better coping strategy. Problem-focused coping strategies work, however, only if 
the person with the problem can do something about the situation.

In one study that tested the best way to cope with an extremely threat-
ening situation (Strentz & Auerbach, 1988), 57 airline workers were held 
hostage for four days by five “terrorists.” Even though the participants vol-
unteered to be hostages and knew their captors were actually FBI agents, the 
situation was very realistic and extremely stressful. Half the participants had 
been trained to use emotion-based coping, and half had been trained to use 
problem-based coping. Can you predict which type of coping worked bet-
ter? The emotion-based participants experienced less stress because they as-
sumed any resistance they offered would just put them in greater danger. In 
other words, their best coping strategy was to remain calm. Problem-focused 
coping would have been ineffective in this scripted situation. In contrast, on 
September 11, 2001, the passengers on the hijacked United Airlines Flight 
93 knew that three other planes had been crashed by terrorists that morning 
(see the opening of  Chapter 8, “Thinking and Intelligence”). Assuming their 
hijackers also planned to crash Flight 93, these passengers knew they had an 
equal or better chance of surviving if they resisted. Some of them decided 
they had nothing to lose, chose a problem-based coping strategy, and fought 
back against the hijackers (Figure 11.12).

Susan Folkman and Judith Moskowitz (2000) have demonstrated that, in 
addition to problem-focused coping, two strategies can help people use posi-
tive thoughts to deal with stress. Both strategies involve positive reappraisal. 
Using this cognitive process, a person focuses on possible good things in his 
or her current situation. That is, the person looks for the proverbial silver lin-
ing. One strategy is to make downward comparisons, comparing oneself to those 
who are worse off. This kind of comparison has been shown to help people 
cope with serious illnesses. Creation of positive events is a strategy of giving posi-
tive meaning to ordinary events. For example, if you were diagnosed with 
diabetes, you could focus on how having diabetes would force you to eat a 
healthy diet and exercise regularly (positive reappraisal). You could recog-
nize that diabetes is not as serious as heart disease (downward comparison). 
You could take joy in everyday activities (creation of positive events). For 
example, riding a bike, watching the sun set, or savoring a recent compliment 
might help you focus on the positive aspects of your life and deal with your 
negative stress.

INDIVIDUAL DIFFERENCES IN COPING People differ widely in their perceptions 
of how stressful life events are. Some people seem stress resistant because they are 
so capable of adapting to life changes by viewing events constructively. Suzanne 
Kobasa (1979) has named this personality trait hardiness. According to Kobasa, 
hardiness has three components: commitment, challenge, and control. People high in 
hardiness are committed to their daily activities, view threats as challenges or as op-
portunities for growth, and see themselves as being in control of their lives. People 
low in hardiness typically are alienated, fear or resist change, and view events as 
being under external control. Numerous studies have found that people high in 
hardiness report fewer negative responses to stressful events. In a laboratory ex-
periment in which participants were given difficult cognitive tasks, people high in 
hardiness exhibited physiological changes that indicated active coping. Moreover, 
a questionnaire  completed immediately after the tasks revealed that, in response to 

FIGURE 11.12 Flight 93 This film still is 
from United 93 (2006), a dramatic 
re-creation of events on the fourth hijacked 
plane on 9/11. Here passengers discuss 
their options after learning about the crashes 
of the three other planes. If you had been 
one of these passengers, what type of 
coping strategy would you have used? 
What past cognitive appraisals would 
have led to your choice?
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the stressor, participants high in hardiness increased the number of positive thoughts 
they had about themselves.   

Generally, some people are more resilient than others, better able to cope 
in the face of adversity (Block & Kremen, 1996). When faced with hardships 
or difficult circumstances, resilient individuals bend without breaking, allowing 
them to bounce back quickly when bad things happen. Those who are highest 
in resilience are able to use their emotional resources flexibly to meet the de-
mands of stressful situations (Bonanno, 2004). In a study involving brain imag-
ing, participants received one cue if they were about to see a threatening picture 
and a different cue if they were about to see a neutral picture (Waugh, Wager, 
Fredrickson, Noll, & Taylor, 2008). Sometimes, however, the threat cue was 
followed by a neutral picture rather than a threatening picture. In resilient indi-
viduals, there was increased activity in brain regions associated with anxiety only 
when threatening pictures appeared, regardless of the cue. In individuals low in 
resilience, there was heightened brain activity following the cue, whether the 
picture was threatening or not.  Not only do those high in resilience show emo-
tional flexibility, but they also recover from threats more quickly than do those 
low in resilience (Tugade & Fredrickson, 2004).

Can resilience be taught? Some researchers believe that people can become 
more resilient by following concrete steps (Algoe & Fredrickson, 2011). The 
steps in this process include coming to understand when particular emotions 
are adaptive, learning specific techniques for regulating both positive and neg-
ative emotions, and working to build healthy social and emotional relations 
with others. 

FAMILY-FOCUSED INTERVENTIONS AND AUTONOMY At some point in life, 
many of us will suffer from a medical condition such as cancer, asthma, arthritis, 
heart disease, or AIDS. Perhaps our loved ones will suffer from chronic illness 
or chronic pain. One of the most stressful events in life is dealing with illness or 
pain. Although including family members in the treatment plan for a chroni-
cally ill person might seem important, research shows that including family mem-
bers in a treatment plan is often not effective (Martire & Schulz, 2007). A major 
problem in enlisting family members is that the patient may feel as though family 
members are controlling his or her life rather than providing assistance. As pre-
viously discussed, being in control of essential decisions in one’s life is a central 
component of hardiness. A common theme in the psychological literature is that 
this kind of control reduces stress and promotes well-being (Karasek & Theorell, 
1990). 

Family interventions can be beneficial, however, when family members pro-
mote the patient’s autonomy. Some behaviors that seem to help when a family 
member has a chronic illness include (1) motivating the patient to make his or 
her own health and life choices and to carry out the activities of everyday liv-
ing, (2) modeling healthy behaviors, (3) providing rewards, and (4) pointing out 
the positive consequences of caring for one’s illness (Martire & Schulz, 2007). 
For example, family members might prepare food for the patient or help the 
patient practice relaxation techniques. By providing motivation, encouragement, 
and emotional support, families can also assist the patient in adjusting to life with 
the illness.
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How Can I Avoid Getting Sick after Final Exams?

Psychology: Knowledge You Can Use

M
any students feel ambivalent 
about the end of a semester. On 
the one hand, semester’s end 
means a welcomed break from 

studies, more time to spend with friends 
and family, and more time to sleep. On the 
other hand, to make it to that break, students 
must first survive the stress of final exams. 
After successfully navigating finals week, 
many students feel run-down or get sick. 
Because they are nursing colds, viruses, or 
worse, they find themselves unable to fully 
enjoy all the perks of their much needed va-
cations. Why do so many students get sick 
right around final exams? What can you do 
to avoid that problem?

As decades of research have made clear, 
stress impairs immune function (Seger-
strom & Miller, 2004). Brief stressors, 
including final examination periods, de-
crease the ability of our white blood cells 
(Kiecolt-Glaser & Glaser, 1991) and natural 
killer cells (Kang, Coe, McCarthy, & Ersh-
ler, 1997) to fight off infection. Our bod-
ies even heal more slowly when we are 
stressed than when we are not stressed 
(Kiecolt-Glaser, Page, Marucha, MacCullum, 
& Glaser, 1998).  

Adding insult to injury, the immune sys-
tems of those of us who tend to be particu-
larly anxious (Maes et al., 2002) or who are 
 already juggling a bunch of other daily hassles 
(Marshall, Agarwal, Lloyd, Cohen, Henninger, 
& Morris, 1998) tend to be especially vul-
nerable. Some of the behaviors that stressed-
out college students may engage in — such 
as smoking cigarettes, drinking alcohol, and 
skipping sleep — further exacerbate the prob-
lem (Glaser & Kiecolt-Glaser, 2005).  

In a nutshell, stress can wreak havoc on 
your immune system. To assess your cur-
rent stress level, complete the Perceived 
Stress Scale (Figure 11.13). note your 
current score. Then, at different points in the 
 semester, complete the scale again. Com-
pare your subsequent scores. Chances are 
good that, as the semester draws to a close, 

your score will increase. Be mindful of shifts 
in your stress. When you notice an increase 
in stress, engage in stress-reducing behav-
iors. While it is not practical to abolish stress 
from our lives, we can take steps to minimize 
our stress and, along the way, to protect our 
immune systems. If at any point your stress 
score is higher than you would like, take 
some of these steps to lower it:

1. Get enough sleep. Even though you 
could use a couple more hours in the 
day, stealing those hours from your sleep 
affects your experience of stress and 
makes you less able to fight off illness. 
Try to get 8 hours of sleep every night.

2. Exercise. Getting even a little bit of 
 exercise a couple times a week helps 
boost your mood and decrease stress. 

3. Eat healthfully. Do not skip meals, but 
skip junk food. Make good decisions 
about what goes into your body. 

4. Meditate. Engage in a little relaxation or 
meditation every day. For instructions on 
performing concentrative  meditation and 
mindfulness meditation, see Figure 5.21. 

5. Connect. Social support is another 
stress-busting tool, so make time for 
your friends. You might be tempted to 
put your friendships on hold during fi-
nals week, feeling you need to seclude 

FIGURE 11.13 Try for Yourself: The Perceived Stress Scale

This scale is one tool researchers use to assess stress among study participants. The 10
questions ask about your feelings and thoughts. Use the scale provided to indicate how often
you felt or thought a certain way.

To compute your stress score, answer all 10 questions. Then reverse-code your responses to
questions 4, 5, 7, and 8. That is, for those four questions, change 0s to 4s, 1s to 3s, 3s to 1s, 
and 4s to 0s (2s will remain 2s). Then add together all 10 answers.

— 1. In the last month, how often have you been upset because of something that
 happened unexpectedly?

— 2. In the last month, how often have you felt that you were unable to control the
 important things in your life?

— 4. In the last month, how often have you felt confident about your ability to handle your
 personal problems?

— 6. In the last month, how often have you found that you could not cope with all the
 things that you had to do?

— 7. In the last month, how often have you been able to control irritations in your life?

— 8. In the last month, how often have you felt that you were on top of things?

— 9. In the last month, how often have you been angered because of things that were
 outside of your control?

— 10. In the last month, how often have you felt difficulties were piling up so high that you
 could not overcome them?

— 5. In the last month, how often have you felt that things were going your way?

— 3. In the last month, how often have you felt nervous and “stressed”?

0 = never 1 = almost never 2 = sometimes 3 = fairly often 4 = very often

SOURCE: Cohen, Kamarck, & Mermelstein, 1993.

(continued)
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yourself to get in all the studying you will 
need to ace your exams. Instead, see if 
you can make your stress-busting efforts 
a social pursuit.

You might be wondering: How am I sup-
posed to sleep 8 hours a night, exercise, 
eat, meditate, connect daily, study, complete 
projects, and take exams? First, not all these 

suggestions for reducing stress will appeal 
to everyone. Pick the techniques you will 
find most restorative. Second, think cre-
atively about how to combine these activi-
ties. For example, take a brisk walk around 
campus before heading into the dining hall. 
Take that walk with a friend, then sit down 
together to talk over a dinner of leafy greens, 
whole grains, and broiled fish. Take your 

books or laptop to a park to study, then take 
a 15-minute break to meditate in the sun. 
Third, do these things in moderation. Shoot 
for at least 20 minutes per day of nonsleep 
stress busting. That translates to just 140 
minutes out of over 10,000 minutes during 
the week. Your health — and your ability to 
enjoy an illness-free break after finals — is 
worth 1.4 percent of your time!  

Summing Up

How Do We Cope with Stress?
Stress occurs when people feel overwhelmed by the challenges they face. The 
term refers to a pattern of behavioral, psychological, and physiological responses to 
events, when the events match or exceed the individual’s ability to respond in an 
adaptive way. Stressors include major life changes as well as daily hassles. The hy-
pothalamic-pituitary-adrenal axis refers to the biological events that occur when we 
encounter a stressor. The hypothalamus sends a signal to the pituitary gland, which 
causes the adrenal gland to release hormones (such as cortisol, norepinephrine) into 
the bloodstream. Research suggests that when confronted by a stressor, females are 
more likely to tend and befriend, whereas males are more likely to fight or flee. Hans 
Selye’s general adaptation syndrome identifies three stages of physiological coping: 
alarm, resistance, and exhaustion. Individuals who are hostile or depressed are more 
susceptible to heart disease, presumably due to the impact of frequent physiological 
responses that adversely affect the heart. Cognitive appraisals of potential  stressors 
and the coping strategies that we use (emotion-focused coping strategies versus 
problem-focused coping strategies) can alleviate our experience of stress or minimize 
its harmful effects. Hardy people handle stress well because they are committed to 
and actively engage in what they do, they see obstacles as challenges to overcome, 
and they believe that they can control events in their lives. A sense of autonomy and 
control reduces stress and promotes well-being.

Measuring Up

1. Match each stage in the general adaptation syndrome — alarm, resistance, and 
exhaustion — with one of the following examples.
a. After years of responding to tight deadlines at work, the executive devel-

oped several medical problems that required hospitalization.
b. When Myrtle returned home and found a stranger in her living room, her 

heart began pounding rapidly.
c. As the hurricane lashed the shore, nearby residents struggled to keep 

themselves safe.
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2. How does long-term stress affect health?
a. The extended physiological response damages organs such as the heart.
b. Long-term stress sharpens a person’s awareness of potentially harmful 

events and increases the person’s attention span.
c. Repeated stress tunes the immune system so that the body is better able to 

fight disease.
d. Long-term stress provides an evolutionary advantage in modern societies.

11.3   What Behaviors Affect Mental 
and Physical Health?

The previous sections looked at how stress affects the body and how people cope 
with stress. This section looks at the effects of stress on behavior. Before the 
twentieth century, most people died from infections and from diseases transmit-
ted person to person. But the last century saw a dramatic shift in the leading 
causes of mortality. According to a 2011 United States Census Bureau report, 
people now are most likely to die from heart disease, cancer, strokes, lung dis-
ease, and accidents. All of these causes of death are at least partially outcomes of 
lifestyle. Daily habits such as smoking, poor eating, alcohol use, and lack of exer-
cise contribute to nearly every major cause of death in developed nations (Smith, 
Orleans, & Jenkins, 2004). Stress plays an important role in motivating each of 
these health-threatening behaviors. For example, a study of more than 12,000 
people from Minnesota found that high stress was associated with heavier smok-
ing, less-frequent exercise, and greater intake of fat (Ng & Jeffrey, 2003).

obesity results from a Genetic Predisposition  
and overeating
Obesity is a major health problem with physical and psychological consequences. 
There is no precise definition of obesity. People are considered obese, however, 
if they are more than 20 percent over ideal body weight, as indicated by vari-
ous mortality studies. One measure of obesity widely used in research is body 
mass index (BMI), a ratio of body weight to height. Figure 11.14 shows how 
to calculate BMI and how to interpret the value obtained. Understanding obe-
sity requires a multilevel approach that examines behavior, underlying biology, 
cognition (how we think about food and obesity), and the societal context that 
makes cheap and tasty food readily available. In fact, obesity is an ideal example 
of the biopsychosocial model of health presented earlier in the chapter. As you 
read about obesity, keep in mind the linkages between genetic predispositions, 
thoughts, feelings, and behaviors as well as the continuous loop through which 
these variables cycle.

Learning Objectives

n	 Discuss the causes and consequences 
of obesity.

n	 Review evidence to support the set-
point regulation of body weight.

n	 Contrast restrained and unrestrained 
eaters.

n	 Compare and contrast anorexia 
nervosa and bulimia nervosa.

n	 Discuss the causes and consequences 
of smoking.

n	 Review the benefits of regular 
exercise.

n	 Discuss ethnic differences in health 
behaviors.

body mass index (BMI) A ratio of body 
weight to height, used to measure obesity.

Answers:  1. alarm—b; resistance—c; exhaustion—a.

2. a. The extended physiological response damages organs such as the heart.
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In Western nations, there has been a rather dramatic increase in obesity. For ex-
ample, according to nationally representative samples, obesity rates have increased 
dramatically in the United States, from fewer than 15 percent of the population 
meeting the criteria for obesity in 1980 to more than 33 percent meeting those 
criteria in 2008 (Flegal, Carroll, Ogden, & Curtis, 2010). Indeed, the numbers are 
even higher for racial and ethnic minorities, with nearly half of African American 
women (49.6 percent) and of Mexican American women (45.1 percent) classified as 

obese. Extreme obesity (having a BMI 
over 40), which was almost unheard of 
in 1960, now characterizes more than 
1 in 20 Americans (Ogden & Carroll, 
2010; Figure 11.15). Likewise, the per-
centage of obese children has quadru-
pled since the 1960s. This is not just a 
problem in the United States. Accord-
ing to the World Health Organization, 
obesity has doubled around the globe 
since 1980 (WHO, 2011). Given the 
numerous health consequences associ-
ated with obesity, there has been a great 
interest in understanding why people 
are gaining weight and what might be 
done to reverse this trend. 

One factor that contributes to obesity is overeating, which some people are 
especially likely to do when stressed (Heatherton & Baumeister, 1991). Scien-
tists do not know why some people can control how much they eat and others 
cannot. Some nonscientists believe that those who overeat are lazy or unmoti-

1.5
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FIGURE 11.14 Determin-
ing Body Mass Index To 
determine your own BMI, 
find the point at which your 
weight and height meet on 
the graph. Beyond or below 
the optimal normal range, you 
are at greater risk for health 
problems.
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FIGURE 11.15 Trends in Overweight, 
Obesity, and Extreme Obesity This graph 
shows the trends in overweight, obesity, 
and extreme obesity among adults aged 
20–74 in the United States, 1960–2008.
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vated. The truth is that obese people typically try multiple diets 
and other “cures” for fat, but dieting is a notoriously ineffective 
means of achieving permanent weight loss (Aronne, Wadden, 
Isoldi, & Woodworth, 2009). Most individuals who lose weight 
through dieting eventually regain the weight; often, they gain 
back more than they lost.

The availability of food is one factor in the maintenance of 
weight. For instance, rats that normally maintain a steady body 
weight when eating one type of food eat huge amounts and be-
come obese when they are presented with a variety of high-calorie 
foods, such as chocolate bars, crackers, and potato chips (Sclafani 
& Springer, 1976; Figure 11.16). Humans show the same effect, 
eating much more when various foods are available than when 
only one or two types of food are available (Epstein, Robinson, 
Roemmich, Marusewski, & Roba, 2010; Raynor & Epstein, 
2001). People also eat more when portions are larger (Rolls, Roe, 
& Meengs, 2007). In addition, overweight people show more activity in reward 
regions of the brain when they look at good-tasting foods than do normal-weight 
individuals (Rothemund et al., 2007). Together, these findings suggest that, in 
industrialized nations, the increase in obesity over the past few decades is partly 
explained by two factors: the sheer variety of high-calorie foods and the large 
portions served in many restaurants.

GENETIC INFLUENCE A trip to the local mall or anyplace families gather reveals 
one obvious fact about body weight: Obesity tends to run in families  Indeed, 
various family and adoption studies indicate that approximately half the variabil-
ity in body weight can be considered the result of genetics (Klump & Culbert, 
2007). One of the best and largest studies, carried out in Denmark during the 
1980s, found that the BMI of adopted children was strongly related to the BMI 
of their biological parents and not at all to the BMI of their adoptive parents 
(Sorensen, Holst, Stunkard, & Skovgaard, 1992). Studies of identical and frater-
nal twins provide even stronger evidence of the genetic control of body weight. 
As discussed in Chapter 3, heritability refers to the proportion of variability, in 
a population, attributed to genetic transmission of a trait from parents to their 
offspring. Estimates of the heritability of body weight range from 60 percent to 
80 percent. Moreover, the similarity between the body weights of identical twins 
does not differ for twins raised together versus twins raised apart (Bouchard & 
Pérusse, 1993; Wardle, Carnell, Haworth, & Plomin, 2008). This finding sug-
gests that genetics has far more effect on body weight than environment has.

If genes primarily determine body weight, why has the percentage of Ameri-
cans who are obese doubled over the past few decades? Albert Stunkard, a leading 
researcher on human obesity, points out that genetics determines whether a per-
son can become obese, but environment determines whether that person will be-
come obese (Stunkard, 1996). In an important study conducted by the  geneticist 
Claude Bouchard, identical twins were overfed by approximately 1,000 calories 
a day for 100 days (Bouchard, Tremblay et al., 1990). Most of the twins gained 
some weight, but there was great variability among pairs in how much they 
gained (ranging from 4.3 kilograms to 13.3 kilograms, or 9.5 pounds to 29.3 
pounds). Further, within the twin pairs there was a striking degree of similarity 
in how much weight they gained and in which parts of the body they stored the 
fat. Some of the twin pairs were especially likely to put on weight. Thus genet-
ics determines sensitivity to environmental influences. Genes  predispose some 
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Rats presented with
a variety of high-calorie
foods gained much
more weight than rats
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FIGURE 11.16 The Impact of Variety 
on Eating Behavior As shown in this 
graph, rats will become obese if given 
ample opportunity.
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people to obesity in environments that promote overfeeding, such as contempo-
rary industrialized societies. Many genes are involved in obesity, as might be ex-
pected for such a complex condition: More than 300 genetic markers or genes 
have been identified as playing some role (Snyder et al., 2004).

THE STIGMA OF OBESITY As already noted, obesity is associated with a signifi-
cant number of medical problems. It also can give rise to various psychological 
problems, primarily because of the extreme stigma associated with being over-
weight. In most Western cultures, obese individuals are viewed as less attractive, 
less socially adept, less intelligent, and less productive than their normal-weight 
peers (Dejong & Kleck, 1986). Moreover, perceiving oneself as overweight is 
linked to depression, anxiety, and low self-esteem (Stice, 2002). Bear in mind, 
however, that researchers cannot randomly assign people to conditions related 
to weight, depression, anxiety, or self-esteem. Therefore, most of the obesity re-
search with human participants is correlational. For example, we can note links 
between being overweight and having low self-esteem, but we cannot say that 
one factor causes the other.

Not all cultures stigmatize obesity (Hebl & Heatherton, 1998). In some de-
veloping countries, such as many African nations, being obese is a sign of being 
upper class. Obesity may be desirable in developing countries because it helps 
prevent some infectious diseases, reduces the likelihood of starvation, and is as-
sociated with having more successful births. It may also serve as a status symbol 
in developing countries. That is, obesity may indicate that one can afford to eat 
luxuriously. In Pacific Island countries such as Tonga and Fiji, being obese is a 
source of personal pride, and dieting is uncommon (Figure 11.17a).

In most industrialized cultures, food is generally abundant. Therefore, being 
overweight is associated with lower socioeconomic status, especially for women. 
The upper classes in Western cultures have a clear preference for very thin body 
types, as exemplified in fashion magazines (Figure 11.17b). The typical woman 
depicted by the fashion industry is 5 feet 11 inches tall and weighs approximately 
110 pounds (Figure 11.17c). In other words, the standard represented by models 
is 7 inches taller and 55 pounds lighter than the average woman in the United 
States. Such extreme thinness represents a body weight that is difficult, if not im-
possible, for most people to achieve. Indeed, women report holding body weight 
ideals that are not only lower than average weight but also lower than what men 
find attractive (Fallon & Rozin, 1985).

Such standards contribute to society’s negative attitudes toward overweight 
people. According to Bettye Travis, the former president of the National Associ-
ation to Advance Fat Acceptance (NAAFA), fat people are “one of the last mar-
ginal groups that are still targeted. . . . [I]t is still OK to make fun of fat people” 
(cited in Stewart, 2007, p. B7). After a lifetime of both shame and failed attempts 
to lose weight, she learned to say “the f word”: fat. NAAFA exists to help fat 
people fight “size discrimination,” as in being denied the right to be an adoptive 
parent (see the opening of this chapter). NAAFA members do not oppose at-
tempts to lose weight, nor do they dispute the research indicating serious health 
risks for people who are obese. But after experiencing repeated disappointments 
with diets, they realize that they are likely to always be fat and that they must 
learn to accept themselves and to educate society about obesity. Given the rise 
in obesity in industrialized countries around the world, especially in the United 
States, the organization may see its membership grow. Even many obese people 
stigmatize obese people, however. Obese people with a prejudice against obesity 
may not want to join a group that advocates “fat acceptance.”

FIGURE 11.17 Variations in Body 
Image (a) In some places, people find larger 
body shapes more desirable. Consider these 
welcoming women on the island of Fatu 
Hiva, in French Polynesia. (b, c) By contrast, 
consider the skinniness embodied by these 
models in the United States. 

(a)

(b)

(c)
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RESTRICTIVE DIETING DOES NOT WORK Most diets fail primarily because of 
the body’s natural defense against weight loss (Kaplan, 2007). Body weight is 
regulated around a set-point determined primarily by genetic influence. Consider 
two examples. In 1966, several inmates at a Vermont prison were challenged to 
increase their body weight by 25 percent (Sims et al., 1968). For six months, 
these inmates consumed more than 7,000 calories a day, nearly double their usual 
intake. If each inmate was eating about 3,500 extra calories a day (the equivalent 
of seven large cheeseburgers), simple math suggests that each should have gained 
approximately 170 pounds over the six months. In reality, few inmates gained 
more than 40 pounds, and most lost the weight when they went back to normal 
eating. Those who did not lose the weight had family histories of obesity.

At the other end of the spectrum, researchers have investigated the short-term 
and long-term effects of semistarvation (Keys, Brozek, Henschel, Mickelsen, & 
Taylor, 1950). During World War II, more than 100 men volunteered to take part 
in this study as an alternative to military service. Over six months, the participants 
lost an average of 25 percent of their body weight. Most found this weight reduc-
tion very hard to accomplish, and some had great difficulty losing more than 10 
pounds. The men underwent dramatic changes in emotions, motivation, and at-
titudes toward food. They became anxious, depressed, and  listless; they lost interest 
in sex and other activities; and they became obsessed with  eating. Many of these 
outcomes are similar to those experienced by people with eating  disorders.

Although it is possible to alter body weight, the body responds to weight 
loss by slowing down the metabolism and using less energy. Therefore, after the 
body has been deprived of food, it needs less food to maintain a given body 
weight. Likewise, weight gain occurs much faster in previously starved animals 
than would be expected by caloric intake alone. In addition, repeated alterations 
between caloric deprivation and overfeeding have been shown to have cumula-
tive metabolic effects. That is, each time an animal is placed on caloric depri-
vation, the animal’s metabolic functioning and weight loss become slower than 
they were the previous time. Each time overfeeding resumes, the animal’s weight 
gain occurs more rapidly (Brownell, Greenwood, Stellar, & Shrager, 1986). This 
pattern might explain why “yo-yo dieters” tend to become heavier over time.

In addition, body weight is socially contagious. One study found that close 
friends of the same sex tend to be similar in body weight (Christakis & Fowler, 
2007). This study also found that even when close friends live far apart from 
each other, if one friend is obese, the other one is likely to be obese as well. 
Studies of the social transmission of obesity suggest that it is not eating the same 
meals or cooking together that is critical. Instead, it is the implicit agreement on 
what body weight is acceptable or normal (Figure 11.18). If many of your close 
friends are obese, implicitly you learn that obesity is normal. Thus subtle com-
munications can affect how we think and act when we eat. Such findings illus-
trate a main theme of this book: We are not aware of many of the psychological 
 influences on our thoughts, behaviors, and attitudes.

RESTRAINED EATING Janet Polivy and Peter Herman (1985) characterize some 
chronic dieters as restrained eaters. According to Polivy and Herman, restrained 
eaters are prone to excessive eating in certain situations. These bouts of over-
eating may be occasional or not so occasional. For instance, if restrained eaters 
believe they have eaten high-calorie foods, they abandon their diets. Their mind-
sets become, “I’ve blown my diet, so I might as well just keep eating.” Many 
restrained eaters diet through the workweek. On the weekend, when they are 
faced with increased food temptations and at the same time are in less structured 

FIGURE 11.18 Body Weight Is Socially 
Contagious Friends tend to influence one 
another’s sense of what body weight is ap-
propriate.
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environments, they lose control. In one study, restrained eaters and unrestrained 
eaters each consumed a large milk shake (Demos, Kelley, & Heatherton, 2011). 
When the restrained eaters then viewed pictures of appetizing food, there was 
increased activity in the brain regions connected with reward. By contrast, when 
the unrestrained eaters viewed the same pictures, the reward activity in their 
brains was reduced. Presumably, the milk shake had satisfied the unrestrained 
 eaters. Thus the reward systems in the brains of restrained eaters seem to encour-
age additional eating after the eaters break their diets. Being under stress also leads 
restrained eaters to break their diets (Heatherton, Herman, & Polivy, 1991).

Binge eating by restrained eaters depends on their perceptions of whether they 
have broken their diets. Dieters can eat 1,000-calorie Caesar salads and  believe 
their diets are fine. But if they eat 200-calorie chocolate bars, they feel their diets 
are ruined and they become disinhibited. Becoming disinhibited means that, after 
first inhibiting their eating, they lose the inhibition. In short, the problem for re-
strained eaters is that they rely on cognitive control of food intake: Rather than 
eating according to internal states of hunger and satiety, restrained eaters eat ac-
cording to rules, such as time of day, number of calories, and type of food. If they 
feel that food is healthy, whether it is or not, they eat more of it (Provencher, 
Polivy, & Herman, 2009). Such patterns are likely to break down when dieters 
eat high-calorie foods or feel distressed. Getting restrained eaters back in touch 
with internal motivational states is one goal of sensible approaches to dieting.

DISORDERED EATING When dieters fail to lose weight, they often blame their 
lack of willpower. They may vow to redouble their efforts on the next diet. 
Repeated dietary failures may have harmful and permanent physiological and 
psychological consequences. In physiological terms, weight-loss and weight-gain 
cycles alter the dieter’s metabolism and may make future weight loss more dif-
ficult. Psychologically, repeated failures diminish satisfaction with body image 
and damage self-esteem. Over time, chronic dieters tend to feel helpless and de-
pressed. Some eventually engage in more extreme behaviors to lose weight, such 
as taking drugs, fasting, exercising excessively, or purging. For a vulnerable in-
dividual, chronic dieting may promote the development of a clinical eating dis-
order. The two most common eating disorders are anorexia nervosa and bulimia 
nervosa (Wiseman, Harris, & Halmi, 1998).

Individuals with anorexia nervosa have an excessive fear of becoming fat. As 
a result, they refuse to eat. Anorexia most often begins in early adolescence. Al-
though it was once believed that this disorder mainly affected upper-middle-class 
and upper-class Caucasian girls, there is evidence that race and class are no longer 
defining characteristics of eating disorders (Polivy & Herman, 2002). This change 
might have come about because media images of a thin ideal have permeated 
all corners of society in the United States. Although many adolescent girls strive 
to be thin, fewer than 1 in 100 meet the clinical criteria of anorexia nervosa  
(Table 11.1). These criteria include both objective measures of thinness and psy-
chological characteristics that indicate an abnormal obsession with food and 
body weight. Those who have anorexia view themselves as fat despite being 
at least 15 percent to 25 percent underweight. Issues of food and weight per-
vade their lives, controlling how they view themselves and how they view 
the world. Initially, the results of self-imposed starvation may draw favorable 
comments from others. But as the anorexic approaches her emaciated ideal, 
family and friends usually become concerned. In many cases, medical atten-
tion is required to prevent death from starvation. Anorexia is difficult to treat, 

anorexia nervosa An eating disorder 
characterized by an excessive fear of 
becoming fat and thus a refusal to eat.
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since  patients maintain the belief that they are overweight or not as thin as they 
would like to be, even when they are severely emaciated. This dangerous dis-
order causes a number of serious health problems, in particular a loss of bone 
density, and about 15 percent to 20 percent of those with anorexia eventu-
ally die from the disorder — they literally starve themselves to death (American 
 Psychiatric  Association, 2000b).

Individuals with bulimia nervosa alternate between dieting and binge eat-
ing. Bulimia often develops during late adolescence. Approximately 1 percent 
to 2  percent of women in high school and college meet the definitional criteria 
for bulimia nervosa. These women tend to be of average weight or slightly 
overweight. They regularly binge-eat, feel their eating is out of control, worry 
excessively about body weight issues, and engage in one or more compensa-
tory behaviors, such as self-induced vomiting, excessive exercise, or the abuse 
of laxatives. Whereas anorexics cannot easily hide their self-starvation, binge-
eating behavior tends to occur secretly. When ordering large quantities of food, 
bulimics pretend they are ordering for a group. They often hide the massive 
quantities of food they buy for binges. They try to vomit quietly or seek out 
little-used bathrooms to avoid being heard while they vomit. Although bulimia 
is associated with serious health problems, such as dental and cardiac disorders, 
it is seldom fatal (Keel & Mitchell, 1997). 

TABLE 11.1  Diagnostic Criteria for Anorexia Nervosa 
and Bulimia Nervosa 

Criteria for Anorexia Nervosa Criteria for Bulimia Nervosa

A.  refusal to maintain body weight at 
or above a minimum normal for age 
and height (e.g., weight loss leading 
to maintenance of body weight less 
than 85 percent of that expected; 
or failure to make expected weight 
gain during period of growth, 
leading to body weight less than 
85 percent of that expected).

A.  recurrent episodes of binge eating. An 
episode of binge eating is characterized 
by both of the following:

(1)  eating, in a discrete period (e.g., 
within any 2-hour period), an amount 
of food that is definitely larger than 
most people would eat during a 
similar period of time and under 
similar circumstances.

 

 
B.  Intense fear of gaining weight 

or becoming fat, even though 
underweight.

C.  Disturbance in the way in which 
one’s body weight or shape is 
experienced, undue influence of body 
weight or shape on self-evaluation, 
or denial of the seriousness of the 
current low body weight.

D.  In postmenarcheal females, 
amenorrhea (the absence of at 
least three consecutive menstrual 
cycles).

(2)  A sense of lack of control over eating 
during the episode (e.g., a feeling 
that one cannot stop eating or control 
what or how much one is eating).

B.  recurrent inappropriate compensatory 
behavior in order to prevent weight 
gain, such as self-induced vomiting; 
misuse of laxatives, diuretics, enemas, or 
other medications; fasting; or excessive 
exercise.

C.  the binge eating and inappropriate 
compensatory behaviors both occur, on 
average, at least twice a week for three 
months.

D.  Self-evaluation is unduly influenced by 
body shape and weight.

SoUrCe: American Psychiatric Association, 2000a.

bulimia nervosa An eating disorder 
characterized by dieting, binge eating, and 
purging.
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FIGURE 11.19 Smoking Is a Global 
Phenomenon (a) These men are smok-
ing in Tiananmen Square, in Beijing, China. 
(b) These smokers belong to the Mentawi 
people, a seminomadic hunter-gatherer tribe 
in the coastal and rain forest regions of In-
donesia.

A disorder similar to bulimia is binge-eating disorder. People with this dis-
order engage in binge eating at least twice weekly, but they do not purge. Many 
people with binge-eating disorder are obese. Compared to bulimia, binge-eating 
disorder is more common among males and ethnic minorities, and it tends to 
start at later ages (Wilfley, Bishop, Wilson, & Agras, 2007). Although bulimia 
and binge-eating disorder share many common features — differing most notably 
in that only bulimics purge — many researchers believe the two are distinct dis-
orders (Striegel-Moore & Franco, 2008). 

Eating disorders tend to run in families. Like obesity, these disorders are due 
partly to genetics. The incidence of eating disorders in the United States in-
creased into the 1980s (Keel, Baxter, Heatherton, & Joiner, 2007). This increase 
suggests that when people have genetic predispositions for eating disorders, they 
will tend to develop the disorders if they live in societies with an abundance 
of food. Bulimia seems to be more culture bound, meaning that there are large 
cultural variations in its incidence. Anorexia is prevalent in all societies that have 
abundant food.

Smoking Is a leading Cause of Death
Despite overwhelming evidence that smoking cigarettes leads to prema-
ture death, millions around the globe continue to light up (Carmody, 1993). 
 According to the World Health Organization (2008), increasing numbers of 
people are smoking in low-income countries, and 5.4 million deaths are caused 
by tobacco every year. Thirty percent of all smokers worldwide are in China; 10 
percent are in India; and an additional 25 percent come from Indonesia, Russia, 
the United States, Japan, Brazil, Bangladesh, Germany, and Turkey combined 
(Figure 11.19). The Centers for Disease Control and Prevention reported that 
in 2009, about 1 in 5 American adults was a current smoker. Smoking is blamed 
for more than 440,000 deaths per year in the United States and decreases the 
typical smoker’s life by more than 12 years (Centers for Disease Control and 
Prevention, 2010a).

Most smokers begin in childhood or early adolescence. In the 1990s, every 
day nearly 5,000 Americans aged 11 to 17 smoked their first cigarette (Gil-

pin, Choi, Berry, & Pierce, 1999). About half of these young 
smokers will likely continue  smoking into  adulthood, and 
one-third of those will die from  smoking (United States De-
partment of Health and Human Services, 2001).  Fortunately, 
after an increase in the 1990s, there has been a  dramatic re-
duction in adolescent smoking over the last  decade (Johnston, 
O’Malley, Bachman, & Schulenberg, 2011; Figure 11.20). 
 Regular smoking dropped from approximately 13  percent to 
7 percent, with a 33 percent drop in the number of adoles-
cents who even try smoking (Centers for Disease Control and 
 Prevention, 2010c).

Smoking causes numerous health problems, including heart 
disease, respiratory ailments, and various cancers. Cigarette 
smoke also causes health problems for nonsmoking bystanders, 
and this finding has led to bans on smoking in many public and 
private places. Smokers also endure scoldings from physicians, 

and loved ones, concerned for their health and welfare. Besides spending money 
on cigarettes, smokers pay significantly more for life insurance and health insur-
ance. Why do they continue to smoke? Why does anyone start?

FIGURE 11.20 Adolescents and 
 Smoking This graph shows the 
 percentages of adolescents who smoked 
in the given years.
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At the end of the 1990s, the percentage
of adolescents who smoked leveled off
and then began to decline.
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STARTING SMOKING It is hard to imagine any good  reason 
to start smoking. First attempts at smoking often involve 
a great deal of coughing, watering eyes, a terrible taste in 
the mouth, and feelings of nausea. So why do kids persist? 
Most  researchers point to powerful social influences as the 
 leading cause of  adolescent smoking (Chassin, Presson, & 
 Sherman, 1990; Figure 11.21). Research has demonstrated 
that  adolescents are more likely to smoke if their parents or 
friends smoke (Hansen et al., 1987). They often smoke their 
first cigarettes in the company of other smokers, or at least 
with the encouragement of their peers. Moreover, many 
 adolescent smokers  appear to show a false consensus  effect: 
They  overestimate the number of adolescent and adult 
 smokers (Sherman, Presson,  Chassin, Corty, & Olshavsky, 
1983).  Adolescents who incorrectly  believe that smoking is 
 common may take it up to fit in with the crowd.

Other studies have pointed to the potential meaning of 
“being a smoker” as having a powerful influence. For instance, 
research has shown that smokers are viewed as having positive 
qualities such as being tough, sociable, and good with mem-
bers of the opposite sex. Children take up smoking partially to 
look “tough, cool, and independent of authority” (Leventhal 
& Cleary, 1980, p. 384). Thus smoking may be one way for 
adolescents to enhance their self-images as well as their public 
images (Chassin et al., 1990). As discussed in Chapter 6, adoles-
cents imitate models through observational learning. Smokers 
on television and in movies are often portrayed in glamorous ways that appeal to 
adolescents (Figure 11.22). Researchers in Germany found that the more German 
children aged 10 to 16 watched popular North American movies that depicted 
smoking, the more likely they were to try smoking (Hanewinkel & Sargent, 2008). 
By the 12th grade, 50 percent to 70 percent of adolescents in the United States 
have had some experience with tobacco products (Centers for Disease Control and 
Prevention, 2010c; Mowery, Brick, & Farrelly, 2000). Of course, it is hard to look 
tough while gasping and retching; so while most adolescents try one or two ciga-
rettes, most do not become regular smokers. Still, many of the experimenters go on 
to smoke on a regular basis (Baker, Brandon, & Chassin, 2004).

Over time, casual smokers become addicted. It is now widely acknowledged 
that the drug nicotine, in tobacco, is of primary importance in motivating and 
maintaining smoking behavior (Fagerström & Schneider, 1989; United States 
Department of Health and Human Services, 2004). Once the smoker becomes 
“hooked” on nicotine, going without cigarettes will lead to unpleasant with-
drawal symptoms, including distress and heightened anxiety (Russell, 1990). 
Some people appear especially susceptible to nicotine addiction, perhaps because 
of genetics (Sabol et al., 1999). Nicotine may lead to increased activation of do-
pamine neurons, which can have a rewarding effect. (The functions of dopamine 
neurons are discussed further in Chapter 3, “Biology and Behavior.”)

exercise Has Physical, emotional, and Cognitive Benefits
Because physical exercise helps control appetite, control metabolism, and burn 
calories, it is an essential element of any weight control program. In general, the 
more people exercise, the better their physical and mental health. Scientists do 

FIGURE 11.21 Social Influence and 
Smoking Cigarette companies have em-
ployed “authorities” and other role models 
to encourage smoking. As this 1950s adver-
tisement illustrates, they even touted the fact 
that doctors used particular brands.

FIGURE 11.22 Glamorous Portrayals 
of Smoking The enormously popular AMC 
series Mad Men is set in and around the 
advertising business of the early 1960s. The 
show has become famous and infamous for 
its portrayals of “adult” activities, such as 
drinking, having sex, and smoking.
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not know exactly how exercise exerts all of its positive effects. It makes people 
feel good  because they know the exercise is good for them. It helps people build 
 self-confidence and cope with stress. It affects neurotransmitter systems involved 
in reward, motivation, and emotion. It also enhances both neurogenesis, the 
growth of new neurons and neural connections, and synaptogenesis, the produc-
tion of synaptic connections.

Research clearly shows the benefits of exercise on almost every aspect of our 
lives, including enhanced memory and enhanced cognition (Harburger, Nzerem, & 
Frick, 2007). Aerobic exercise — the kind that temporarily increases breathing and 
heart rate — promotes neurogenesis (Carmichael, 2007). The additional neurons cre-
ated through exercise result in a larger brain, and the brain region that experiences 
the most growth is the hippocampus. As discussed in Chapter 3, the hippocampus 
is important for memory and cognition. Aerobic exercise is also especially good for 
cardiovascular health; it lowers blood pressure and strengthens the heart and lungs 
(Lesniak & Dubbert, 2001). As little as 10 minutes of exercise can promote feelings 
of vigor and enhance mood, although at least 30 minutes of daily exercise is associ-
ated with the most positive mental state (Hansen, Stevens, & Coast, 2001). In fact, 
there is compelling evidence that exercise can contribute to positive outcomes for 
the clinical treatment of depression (Craft & Perna, 2004), as well as being beneficial 
in the treatment of addiction and alcoholism (Read & Brown, 2003). 

Still, unlike societies throughout most of human history, modern society al-
lows people to exert little physical energy. People drive to work, take elevators, 
spend hours watching remote-controlled television, spend even more hours online, 
use various labor-saving devices, and complain about not having time to exercise. 
Once people are out of shape, it is difficult for them to start exercising regularly.

Fortunately, it is never too late to start exercising and receiving its positive ben-
efits. In one study, sedentary adults between the ages of 60 and 79 were randomly 
assigned to either six months of aerobic training (such as running or fast dancing) 
or six months of a nonaerobic control group (Colcombe et al., 2006). Participants 
in aerobic training significantly increased their brain volume, including both white 
(myelinated) and gray matter. The nonaerobic control group experienced no com-
parable changes. In another study, older adults were assigned randomly to either 
three months of aerobic exercise or three months of a nonaerobic control group 
(Emery, Kiecolt-Glaser, Glaser, Malarkey, & Frid, 2005). All the participants agreed 
to have small cuts made on their bodies so the researchers could study whether aero-
bic exercise hastened the time it took for the wounds to heal. The wounds of the 
aerobic group took an average of 29.2 days to heal, whereas those of the nonaerobic 
group took an average of 38.9 days to heal. Besides faster healing time, the aerobic 
group had better cardiorespiratory (heart and lung) fitness. In another study, older 
adults with memory problems were randomly assigned to an exercise group (three 
hours a week for two weeks) or to a control group (Lautenschlager et al., 2008). 
The participants in the exercise group improved in their overall cognition, including 
memory. The control group showed no changes. The researchers concluded that 
exercise reduces cognitive decline in older adults with moderate memory problems. 

there Are ethnic Differences in Health Behaviors
Worldwide, racial and ethnic groups have large disparities in health. For exam-
ple, in the United States, the life expectancy for children born in 2007 varies as 
follows: 75.9 years for white males, 80.8 years for white females, 70 years for Af-
rican American males, and 76.8 years for African American females (Centers for 
Disease Control and Prevention, 2010b, Table 22). The reasons that racial and 
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ethnic groups experience differences in their health include genetics, access to 
affordable health care, and cultural factors. Acculturation — the extent to which in-
dividuals assimilate the customs, values, beliefs, and behaviors of the mainstream 
culture — is an important variable in understanding why different groups have 
disparate health behaviors and health outcomes.

Consider that in the United States, the mainstream culture has traditionally 
been represented by European Americans. Compared with European Americans, 
Hispanics and African Americans have higher obesity rates and higher rates of 
sedentary behavior (Center for Disease Control and Prevention, 2002). What 
factors explain this disparity? According to a study of health behaviors in U.S. 
college students (Despues & Friedman, 2007), African Americans and Hispanics 
are less likely to smoke or drink alcohol than are European Americans and Asian 
Americans. African Americans, Hispanics, and Asian Americans, however, are all 
less likely to exercise, eat fruit, or go to a dentist than are European Americans. 
Additionally, in each “minority” group, those who are more acculturated tend to 
be more like the European Americans in their health behaviors.

Such important differences in health behaviors among ethnic groups have long-
term consequences for people’s health and expected life spans (Figure 11.23). Thus 
researchers seek to understand how culture influences behaviors and how  behaviors 
alter underlying biology. Each level of analysis provides a piece of the intricate 
 puzzle that determines health and well-being.

Note, however, that not all healthy behaviors are associated with acculturation 
to the mainstream society. People might want to keep the healthy behaviors asso-
ciated with their own ethnic groups while adopting the healthy behaviors of other 
groups. For instance, researchers have found that Latinos are less likely to drink 
and smoke than non-Latinos (Perez-Stable, Marin, & Marin, 1994). The longer 
they live in the United States, however, the more likely Latinos are to engage 
in unhealthy behaviors, as they come to drink more, smoke more, and are more 
likely to become obese (Abraido-Lanza, Chao, & Florez, 2005). By contrast, some 
cultural factors that are more pronounced among Latinos, such as the high value 
placed on childbearing (Poma, 1983) and the emotional support provided by the 
community (Anderson et al., 1981), appear to provide an important health buffer.

Health Can Be Maintained by Stopping Bad Habits
Many people struggle to improve their health by curbing their bad habits. How 
likely are people to control their health-related behaviors, such as eating too 
much, smoking, and not exercising enough? Consider obesity. For weight-loss 
programs to be successful, individuals need to make permanent lifestyle changes 
that include altering eating habits, increasing exercise, eliminating food cues, en-
listing family members to help, and, for some, taking prescription drugs and un-
dergoing surgery. Although it is far from easy, and most people do not succeed, 
some people manage to lose excess weight and maintain a healthy weight.

Gary Stocklaufer, discussed at the opening of this chapter, is one of the many 
obese people who have had surgery to reduce their stomachs and prevent them 
from overeating because they could not lose weight with diet and exercise. Many 
other obese people have turned to drugs to help them lose weight. There are no 
get-thin-quick medications, however. All the available medications require exer-
cise and healthy eating to bring about weight loss. People who are not obese but 
want to shed extra pounds can join support groups to help them exercise more 
and eat better. In fact, some people have lost weight and kept it off by adopting 
healthy lifelong habits.

FIGURE 11.23 The Longest-Living 
 People The Japanese tend to live very 
long lives. Their longevity is no doubt due 
to a combination of genetics and behavior. 
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Similarly, cigarette smokers need orchestrated efforts for their best chances at 
stopping smoking. These efforts often include nicotine patches to assist with the 
withdrawal symptoms, avoiding places where other people smoke, and substitut-
ing behaviors that are healthier than smoking. Like other addicts, smokers may 
need to “hit rock bottom” before realizing they have to do something about 
their behavior. The psychologist David Premack discusses a case study of a man 
who quit smoking because of something that happened as he was picking up his 
children at the city library:

A thunderstorm greeted him as he arrived there; and at the same time a search of his 
pockets disclosed a familiar problem: he was out of cigarettes. Glancing back at the 
library, he caught a glimpse of his children stepping out in the rain, but he contin-
ued around the corner, certain that he could find a parking space, rush in, buy the 
cigarettes and be back before the children got seriously wet. (Premack, 1970)

For the smoker, it was a shocking vision of himself “as a father who would 
actually leave the kids in the rain while he ran after cigarettes.” According to 
Premack, the man quit smoking on the spot.

Summing Up

What Behaviors Affect Mental and Physical Health?
The leading causes of death in industrialized societies are influenced by lifestyle 
choices. Excessive eating, smoking, and lack of exercise contribute to most major 
causes of death in developed nations. Excessive eating is most likely to occur when 
a variety of high-calorie foods are available and larger portions are served. Although 
obesity is largely influenced by genetic makeup, excessive eating may also contribute to 
obesity. In addition to the adverse health consequences of obesity, individuals who are 
obese face substantial social stigma. Restrictive dieting is relatively ineffective in accom-
plishing weight loss because body weight is regulated at a set-point. Restrained eating 
also tends to be ineffective because restrained eaters are prone to overeating when 
they believe they have broken their diets. In extreme cases, individuals may develop an 
eating disorder — for example, anorexia nervosa or bulimia nervosa — as a consequence 
of their efforts to control their weight and body shape. Smoking continues to be a major 
health concern. Individuals typically begin smoking in adolescence as a consequence 
of social influences or in an effort to exhibit the positive qualities sometimes associ-
ated with smokers (such as being tough and independent). Exercise is one of the best 
things people can do for their health. Regular physical activity improves memory and 
cognition, enhances emotional experiences, and strengthens the heart and lungs. Racial 
and ethnic groups exhibit health disparities, some of which can be attr buted to differ-
ences in their health behaviors. As groups acculturate to the mainstream culture, they 
tend to adopt the health behaviors of that culture — whether those behaviors have posi-
tive or negative outcomes for health. For changes in health behaviors to be successful, 
individuals need to incorporate those behaviors into permanent lifestyle changes.

Measuring Up

1. Why do restrictive diets rarely work in reducing obesity?
a. Obese people usually cheat when they are on restrictive diets.
b. The body learns to conserve calories, so restrictive dieting may lead ulti-

mately to greater weight gain.
c. We do not know enough about foods’ caloric contents to determine good 

diets.
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11.4   Can a Positive Attitude 
Keep Us Healthy?

Positive Psychology emphasizes Well-Being
Psychologists from the humanist school of thought focused on what is positive in 
the human experience. Abraham Maslow, Carl Rogers, and Erik Erikson were 
among the early pioneers in the field of positive psychology, although it was 
not known by that title then. These early humanist psychologists enjoyed the 
greatest success in the decades from 1950 to 1970. Other schools of thought, es-
pecially cognitive perspectives, then took the leading roles in psychology. Since 
the 1990s, positive psychology has enjoyed a tremendous comeback as psycholo-
gists have begun to use the methods of science to study humanity’s positive as-
pects. The positive psychology movement was launched by the clinical psychologist 
Martin Seligman (Seligman &  Csikszentmihalyi, 2000). Seligman and others have 
encouraged the scientific study of qualities such as faith, values, creativity, cour-
age, and hope. The earliest emphasis in positive psychology was on understand-
ing what makes people authentically happy. If you have read Chapter 2, then you 
might be wondering how the term happiness is operationalized. According to posi-
tive psychologists, happiness has three components: (1) positive emotion and plea-
sure, (2) engagement in life, and (3) a meaningful life (Seligman, Steen, Park, & 
Peterson, 2005). For example, college students high in authentic happiness might 
experience pleasure when interacting with other students (component 1), might 
be actively engaged in class discussions and course readings (component 2), and 
might find meaning in how the material influences their lives (component 3; 
Figure 11.24). More recently, Seligman has promoted a shift away from focus-
ing on happiness to a greater emphasis on overall well-being. In his book Flourish 
(2011), Seligman argues that a truly successful life involves not only happiness 
(i.e., pleasure, engagement, and meaning), but also good relationships and a  
history of accomplishment. 

The new positive psychology emphasizes the strengths and virtues that help 
people thrive. Its primary aim is an understanding of psychological well-being. 

2. How does exercise affect the brain?
a. Exercise improves muscles and lungs, but does not affect the brain.
b. As revealed in MRI brain scans, excessive exercise can cause an aversion to 

physical activity.
c. People already in good physical shape show no brain effects, and those in 

poor physical shape show an enlargement in the areas corresponding to 
motor control.

d. Exercise causes the growth of new neurons and new neural connections, 
especially in brain areas associated with memory and cognition.

Learning Objectives

n	 Discuss the goals of positive 
psychology.

n	 Describe the health benefits of 
positive affect, social support, 
marriage, trust, and spirituality.

Answers:  1. b. The body learns to conserve calories, so restrictive dieting may lead ulti-
mately to greater weight gain.

2. d. Exercise causes the growth of new neurons and new neural connections, 
especially in brain areas associated with memory and cognition.
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For instance, Ed Diener (2000) has found that well-being varies across  cultures. 
 According to Diener, the wealthiest countries often have the highest levels of sat-
isfaction. This finding fits well with Maslow’s proposal that people need to satisfy 
basic needs such as food, shelter, and safety before they can address  self-esteem 
needs (Figure 11.25). Michele Tugade and Barbara Fredrickson (2004) have found 
that people who are resilient, who can bounce back from negative events, experi-
ence positive emotions even when under stress. According to the  broaden-and-build 
theory, positive emotions prompt people to consider novel solutions to their prob-
lems. Thus resilient people tend to draw on their positive emotions in dealing 
with setbacks or negative life experiences  (Fredrickson, 2001).

Being Positive Has Health Benefits
Earlier in this chapter, you read about the negative health consequences of nega-
tive emotions, especially hostility and stress. You may have wondered about the 
flip side of this relationship: Are positive emotions and well-being associated with 
good health (Figure 11.26)?

To address this question, researchers asked more than 1,000 patients in a 
large medical practice to fill out questionnaires about their emotional traits 
(Richman et al., 2005). The questionnaires included scales that measured posi-
tive emotions (hope and curiosity) and negative emotions (anxiety and anger). 
Two years after receiving the questionnaires, the researchers used the patients’ 
medical files to determine if there was a relationship between these emotions 
and three broad types of diseases: hypertension, diabetes, and respiratory tract 
infections. Higher levels of hope were associated with reduced risk of these 
medical diseases, and higher levels of curiosity were associated with reduced 
risk of hypertension and diabetes. Therefore, the answer is: Yes, in general, 
positive emotions can predict better health.

FIGURE 11.24 Try for Yourself: How to Be Happier 

Research shows that with relatively short interventions, people can become happier. These
effects occur in the short run. The long-term effects of the interventions are unknown.

Here are some suggestions based on research findings about happiness. You can try these
activities for yourself to test their effects.

1. In the next week, write a letter of gratitude and deliver it in person to someone who has been
kind to you but whom you have never thanked. 

2. Once a week, write down three things that went well that day and explain why they went well.

3. Tell a friend about a time when you did your very best, and then think about the strengths you
displayed. Review this story every night for the next week. 

4. Imagine yourself 10 years in the future as your best possible self, as having achieved all your
most important goals. Describe in writing what your life is like and how you got there.

5. Keep a journal in which you write about the positive aspects of your life. Reflect on your
health, freedom, friends, and so on.

6. Act like a happy person. Sometimes just going through the motions of being happy will
create happiness.

Result: Data suggest that each of these activities can enhance a person’s happiness
(Lyubomirsky, King, & Diener, 2005). Activities such as these are called “shotgun interventions”
because they are fast acting, cover a broad range of behaviors, have relatively large effects for 
such a small investment, and pose little risk. 
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Indeed, research reveals that having a positive affect, or being generally posi-
tive, has multiple beneficial effects on the immune system (Marsland, Pressman, 
& Cohen, 2007). People with a positive affect show enhanced immune sys-
tem  functioning and greater longevity than their less positive peers (Dockray & 
 Steptoe, 2010; Xu & Roberts, 2010). For example, they have fewer illnesses 
after exposure to cold germs and flu viruses (Cohen, Alper, Doyle, Treanor, & 
Turner, 2006). Thus, across multiple studies and types of measures, positive emo-
tions are related to considerable health benefits.

Social Support Is Associated with Good Health
Social interaction is beneficial for physical and mental health. People high in 
well-being tend to have strong social networks and are more socially integrated 
than are those lower in well-being (Smith, Langa, Kabeto, & Ubel, 2005). Peo-
ple with larger social networks (more people they interact with regularly) are 
less likely to catch colds (Cohen, Doyle, Skoner, Rabin, & Gwaltney, 1997). 
Apparently, people who have more friends also live longer than those who have 
fewer friends. A study that used a random sample of almost 7,000 adults found 
that people with smaller social networks were more likely to die during the nine-
year period between assessments than were people with more friends (Berkman 
& Syme, 1979). Men with fewer friends were 2.3 times more likely to die than 
comparable men with more friends. Women with fewer friends were 2.8 times 
more likely to die than comparable women with more friends. Social support 
was independent of other factors, such as stated health at the time of the first 
contact, obesity, smoking, socioeconomic status, and physical activity. In addi-
tion, ill people who are socially isolated are likely to die sooner than ill people 
who are well connected to others (House, Landis, & Umberson, 1988). This 

FIGURE 11.26 Positivity Laughing clubs, 
such as this one in India, believe in laughter 
as therapy and a way to keep in shape. Does 
the theory behind these clubs seem valid 
enough to test scientifically? What infor-
mation in this chapter leads you to think 
so? What does your own experience 
 suggest?

FIGURE 11.25 Try for Yourself: Measuring Satisfaction in Life

Satisfaction with Life Scale

Using the 1–7 scale below, indicate your agreement with each item by placing the
appropriate number on the line preceding that item. Be open and honest in your responding.
Then add the five numbers to determine your overall life satisfaction.

7 = strongly agree                                                   3 = slightly disagree
6 = agree                                                                 2 = disagree
5 = slightly agree                                                     1 = strongly disagree
4 = neither agree nor disagree 

31–35 extremely satisfied                                     15–19 slightly dissatisfied 
26–30 satisfied                                                      10–14 dissatisfied
21–25 slightly satisfied                                            5–9   extremely dissatisfied
20       neutral 

____ In most ways, my life is close to my ideal. 
____ The conditions of my life are excellent. 
____ I am satisfied with my life. 
____ So far, I have gotten the important things I want in life. 
____ If I could live my life over, I would change almost nothing. 
 

Result: The Satisfaction with Life Scale has been found to reliably and validly assess a person’s
general satisfaction in life.

SOURCE: Pavot and Diener, 1993.
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 effect may be related to the association between chronic loneliness and numerous 
psychological and health problems (Cacioppo & Patrick, 2008). Indeed, accumu-
lating evidence indicates that loneliness predicts both physical illness and mortal-
ity (Hawkley & Cacioppo, 2010). 

Social support helps people cope and maintain good health in two basic 
ways. First, people with social support experience less stress overall. Consider 
single parents who have to juggle job and family demands. The lack of a part-
ner places more demands on them, thus increasing their likelihood of feeling 
stressed. Therefore, social support can take tangible forms, such as providing 
material help or assisting with daily chores. To be most effective, however, so-
cial support needs to imply that people care about the recipient of the support. 
Knowing that other people care can lessen the negative effects of stress. The 
buffering hypothesis proposes that when others provide emotional support, the 
recipient is better able to cope with stressful events (Cohen & Wills, 1985). 
Examples of emotional support include expressions of caring and willingness to 
listen to another person’s problems.

MARRIAGE CAN BE GOOD FOR YOUR HEALTH The research on social support 
shows clearly that positive relationships are good for health. Marriage is generally 
people’s most intimate and long-lasting supportive relationship, and it has many 
health advantages. Most of these theories focus on the ways that marital partners 
can support each other. For example, each member of the couple can help the 
other deal with stress or assist in meeting life’s demands. Married people may also 
influence their partners’ healthful behavior by encouraging them to eat properly, 
to get exercise, and so on.

In an international study of marriage and well-being, involving more than 
59,000 people from 42 countries, researchers found that marriage’s effect on 
well-being was fairly similar in all the countries studied despite their diversity 
(Diener, Gohm, Suh, & Oishi, 2000). Not only were there cross-cultural simi-
larities in response to marriage, but men and women derived approximately 
equal benefits from marriage. One small difference between countries was the 
finding that the benefits of being married compared with being divorced were 
slightly higher in collectivist countries. Collectivist countries emphasize the com-
mon good and group values rather than individual achievement. (Countries con-
sidered collectivist in the study included China, South Korea, Nigeria, Turkey, 
and Brazil. Individualist countries included the United States, Great Britain, the 
Netherlands, Canada, and Switzerland.) Being single leads to greater mortality 
for both women and men. (Data on the relationship between marital status and 
health are shown in Figure 11.27.)

Comparable data are not available for gays or lesbians who are married or in 
long-term, marriage-like relationships. It is reasonable to expect, however, that 
homosexuals would receive the same beneficial effects as heterosexuals. A recent 
study compared straight and gay and lesbian couples in long-term, committed re-
lationships (Roisman, Clausell, Holland, Fortuna, & Elieff, 2008). All the couples 
were indistinguishable in terms of self-reports on the quality of the relationship, 
partner reports on the quality of the relationship, and various physiological indi-
cators of health. The one exception was that the lesbian couples worked more 
cooperatively on laboratory tasks than did the straight or gay couples.

Marriage is not a panacea for ill health, however. Troubled marriages are as-
sociated with increased stress, and unmarried people can be happier than peo-
ple in bad marriages. In a study that categorized newlyweds based on observed 
interactions, couples who fought more and showed more hostility toward each 

buffering hypothesis The idea that other 
people can provide direct emotional support 
in helping individuals cope with stressful 
events.
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Married

Widowed

Divorced or 
separated

Never married

Living with a partner
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in fair or
poor health

0

5

10

15

20

25

30

18–44 years 45–64 years 65 years and over

The greatest benefit from 
marriage can be seen in 
the 45–64 age range.

FIGURE 11.27 Relationship between 
Marriage and Health These data come 
from the national Health Interview Surveys in 
the United States from 1999 to 2002. 

other exhibited decreased immune system activity in the 24 hours after conflict 
(Kiecolt-Glaser, Malarkey, Chee, & Newton, 1993). Janice Kiecolt-Glaser and 
Ronald Glaser (1988) found that people with troubled marriages and people 
going through a divorce or bereavement all had compromised immune systems. 

TRUSTING OTHERS IS ASSOCIATED WITH BETTER HEALTH An important feature 
of healthy relationships is that partners trust one another. Given that social relation-
ships are critical for health, it should be clear that trust is essential for psychological 
and physical health. In fact, various sources of data suggest that trust is associated 
with better health and a longer life. This relationship was supported in a study of 
more than 160,000 people from every state in the United States. Each participant 
responded to the question Most people can’t be trusted. Do you agree or disagree with this 
statement? In each state, as the percentage of respondents who believed most people 
cannot be trusted increased, so did the percentage who reported that their health was 
fair to poor (Kawachi,  Kennedy, & Glass, 1999; Figure 11.28).  

The hormone oxytocin appears to increase trust. In an experimental study 
on the relationship between oxytocin and trust, participants played a monetary 
exchange game (Uvnas- Moberg, 1998). In studies of this kind, participants are 
given money by the experimenter and then choose how much to give to another 
person. The  experimenter then increases the amount of money received by the 

The more people reported being
distrustful of others, the more they
reported being in fair or poor health.

Results by state
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FIGURE 11.28 Relationship between 
Trust and Health More than 160,000 peo-
ple in the United States were asked if they 
agreed that most people cannot be trusted.
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second person — say, by four or five times. The person who receives the money 
then chooses whether, or how much, to give back to the first person. Thus, to 
make the most money, the first person has to trust that the other person will 
share some of the larger pool of money.

In this study, oxytocin or a placebo was sprayed into the noses of the par-
ticipants while the participants were playing. (Receptors for oxytocin exist 
throughout the brain but especially along the olfactory passages.) Players who 
had oxytocin sprayed in their noses gave the other players more money. In other 
words, they behaved as though they trusted the other players more than did 
players who had placebos sprayed in their noses. Oxytocin is also released when 
participants are engaged in trust relationships while playing monetary exchange 
games (Zak, Kurzban, & Matzner, 2005). 

One way that oxytocin might increase both trust and well-being is by in-
creasing social bonds. Recall from earlier in this chapter that oxytocin has been 
implicated as critical to the tend-and-befriend response. This phenomenon de-
scribes people’s tendency to respond to stress by attending to their social relation-
ships. As discussed in Chapter 9, oxytocin is involved in attachments between 
mothers and their children. It is also released when people feel empathy toward 
others, and it is involved in feelings of love (Panksepp, 1992). 

Spirituality Contributes to Well-Being
In many studies, people who are religious report greater feelings of well-being 
than do people who are not religious. According to David Myers (2000), reli-
gious people are better at coping with crises in their lives. Their religious beliefs 
serve as a buffer against hard knocks. On a daily basis, religious beliefs can help 
people achieve and maintain well-being through the social and physical support 
provided by faith communities. Many religions support healthy behaviors, such 
as avoiding alcohol and tobacco. Some religions place eating restrictions on less 
healthful foods such as pork, fatty meats, or caffeine. From their faith, people also 
derive meaning and purpose in their lives. The positive effects are not associated 
with any single religion, however. The benefits come from a sense of spiritual-
ity that occurs across religions (Figure 11.29). As Rabbi Harold Kushner notes, 
people need to feel they are “something more than just a momentary blip in the 
universe” (quoted in Myers, p. 64). 

FIGURE 11.29 Spirituality and 
 Well-Being A sense of spirituality can have 
positive effects on well-being. That sense 
does not have to be connected with a par-
ticular religion.

Summing Up

Can a Positive Attitude Keep Us Healthy?
Positive psychology is concerned with the scientific study of the strengths and vir-
tues that contribute to psychological well-being. A number of studies have shown 
that people who are positive are healthier and live longer than their more negative 
counterparts. Social support and being socially integrated in a group are also protec-
tive health factors, because concerned others provide material and emotional sup-
port. Research has shown that marriages that are low in conflict are associated with 
better health for both partners. Trust is another factor that is associated with better 
health and longer life. The hormone oxytocin has been implicated in the experience 
of trust. Spirituality also contributes to better health due to the support that people 
receive from their faith communities, the health behaviors that are promoted by reli-
gions, and the sense of meaning that can be derived from religious beliefs.
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Measuring Up

1. Which of the following statements explains how researchers concluded that 
oxytocin causes people to be more trusting?
a. Infants secrete oxytocin when they are being nursed, causing them to bond 

with their mothers.
b. Oxytocin levels were found to be highest among people living in countries 

where people generally distrust each other.
c. Across the United States, there was a linear relationship between oxytocin 

levels and reports of good health.
d. When researchers sprayed oxytocin in the noses of people playing the trust 

game, the players acted in a more trusting way than did the placebo control 
group.

2. What aspects of social support are most important in creating a positive effect on 
health?
a. The support needs to come from family members because of the genetic 

basis of this effect.
b. It is more important to know many people than it is to interact with them 

regularly.
c. It is most important that people around you genuinely care about your well-

being.
d. It is most important that the people providing social support be religious 

because they can share in your spirituality.

11.5  Action Plan for Health and Well-Being
taking Care of Mind and Body
Over the last three decades, psychologists have learned much about the com-
plex relations between stress, behavior, and health. Fifty years ago, people did 
not know that smoking is so unhealthy, that saturated fats and other dietary fac-
tors contribute to cardiovascular disease, or that being under prolonged stress can 
damage the body. We now know that, to be healthy, people need to cope with 
stress, regulate their emotions, and control their daily habits. The following strat-
egies will enhance your health and well-being. Are you willing to adopt them 
and take control of your life?

n	 Eat natural foods. Food fads come and go, but the basic rules never 
change: Eat a varied diet that emphasizes natural foods. Whole grains, 
fruits, and vegetables should be the major parts of that diet, but various 
animal products, such as poultry or other lean meats, can also be part of it. 
Avoid processed foods and fast foods. Avoid foods containing trans-fatty 
acids and other artificial types of fat that prolong store shelf life. 

Answers:  1. d. When researchers sprayed oxytocin in the noses of people playing the 
trust game, the players acted in a more trusting way than did the placebo 
control group.

2. c. It is most important that people around you genuinely care about your 
well-being.
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n	 Watch portion size. Eat a varied diet in moderation, and eat only when 
you are hungry. Eating small snacks between meals may prevent you from 
becoming too hungry and overeating at your next meal. Remember that 
many prepared foods are sold in large portions, which encourage over-
eating. Over time, the extra calories from large portions may contribute to 
obesity. 

n	 Drink alcohol in moderation, if at all. Some research indicates that 
one glass of wine per day, or similar quantities of other alcohol-containing 
drinks, may have cardiovascular benefits (Klatsky, 2009). But excessive 
alcohol consumption can cause serious health problems, including alco-
holism, liver problems, some cancers, heart disease, and immune system 
 deficiencies.

n	 Keep active. Exercise is an excellent daily strategy for keeping stress in 
check. Four times a week or more, engage in at least a half hour of mod-
erate physical activity. Ignore the saying no pain, no gain, because pain may 
actually deter you from exercising over the long run. Start with moderate 
exercise that will not leave you breathless, and gradually increase the in-
tensity. Look for other ways to be active, such as taking the stairs or walk-
ing to work or school. 

n	 Do not smoke. This recommendation may seem obvious, yet many col-
lege students and other adults begin smoking each year. Smoking eventu-
ally produces undesirable physical effects for all smokers, such as a hacking 
cough, unpleasant odor, bad breath, some cancers, and death at a younger 
age.

n	 Practice safe sex. Sexually transmitted diseases (STDs) affect millions of 
people worldwide — including college students. Many new HIV cases are 
occurring among those under age 25, who are infected through hetero-
sexual or homosexual activity. Despite the devastating consequences of 
some STDs, many young adults engage in risky sexual practices, such as 
not using condoms, and they are especially likely to do so when using 
alcohol or other drugs. Ways to avoid STDs include condom use or 
 abstinence.

n	 Learn to relax. Daily hassles and stress can cause many health problems. 
For example, conditions such as insomnia can interfere with your ability 
to function. By contrast, relaxation exercises can help soothe the body and 
mind. Seek help from trained counselors who can teach you these meth-
ods, such as using biofeedback to measure your physiological activity so 
you can learn to control it. You might also try a relaxing activity, such as 
yoga.

n	 Learn to cope. Negative events are a part of life. Learn strategies for as-
sessing them realistically and seeing what might be positive about them as 
well as accepting the difficulties they pose. You can learn strategies for deal-
ing with stressors: seeking advice or assistance, attempting new solutions, 
distracting yourself with more pleasant thoughts or activities, reinterpreting 
situations humorously, and so on. Find out which strategies work best for 
you. The important thing is not to allow stress to consume your life. 

n	 Build a strong support network. Friends and family can help you 
deal with much of life’s stress, from daily frustrations to serious catastro-
phes. Avoid people who encourage you to act in unhealthy ways or are 
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 threatened by your efforts to be healthy. Instead, find people who share 
your values, who understand what you want from life, who can listen and 
provide advice, assistance, or simply encouragement. Trusting others is 
a necessary part of social support, and it is associated with positive health 
outcomes.

n	 Consider your spiritual life. If you have spiritual beliefs, try incorpor-
ating them into your daily living. Benefits can accrue from living a  
meaningful life and from experiencing the support provided by faith  
communities.

n	 Try some of the happiness exercises. The exercises suggested in 
Figure 11.24 to enhance happiness include low-risk activities such as ex-
pressing gratitude and imagining your “best possible self.” By focusing on 
positive events — and more positive explanations of troubling ones — you 
may become a happier person.
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n Stress Affects Health: Excessive stress negatively affects health. 
Stress is associated with the occurrence of a wide variety of diseases, 
including heart disease. Heart disease is the leading cause of death 
of adults in the industrialized world. Individuals who are hostile or 
depressed are more likely to develop heart disease than those who 
are not.

n Coping Is a Process: We engage in cognitive appraisal of potential 
stressors. We may use emotion-focused and problem-focused cop-
ing strategies. Problem-focused coping strategies tend to be more ef-
fective for controllable stressors and under conditions of moderate 
stress. Emotion-focused coping strategies tend to be more effective 
for uncontrollable stressors and under conditions of high stress. In-
dividuals who are hardy are more stress resilient. Having a sense of 
autonomy and control reduces the experience of stress and increases 
well-being.

11.3  What Behaviors Affect Mental  
and Physical Health?

n Obesity Results from a Genetic Predisposition and Over-
eating: In industrialized countries around the world, an increasing 
number of people are obese. Obesity results from a combination 
of a genetic predisposition and overeating. Restrictive diets rarely 
help obese people lose weight because weight is regulated around 
a set-point. Similarly, restrictive eating tends to fail because restric-
tive eaters are susceptible to overeating when they believe they 
have broken their diets. Extreme efforts to control weight and body 
shape may result in the onset of either anorexia nervosa or bulimia 
nervosa.

n Smoking Is a Leading Cause of Death: Smoking contributes to 
heart disease, cancer, and many other deadly diseases. People typically 
begin smoking as children or adolescents as a consequence of social 
influences or in an effort to display the positive characteristics that we 
associate with smokers (e.g., tough, independent).

n Exercise Has Physical, Emotional, and Cognitive Benefits: 
Exercise has positive effects on the heart and lungs. In addition, exer-
cise has been shown to improve memory, enhance mood, and speed 
healing. Research has demonstrated that exercise can reduce cogni-
tive decline in older adults.

n There Are Ethnic Differences in Health Behaviors: Racial and 
ethnic differences in health behaviors can explain some of the dispari-
ties in health outcomes. As groups become more acculturated to the 
mainstream culture, they tend to adopt the health behaviors of that 
culture, positive and negative.

n Health Can Be Maintained by Stopping Bad Habits: For 
changes in health behaviors to be successful, individuals need to in-
corporate those behaviors into permanent lifestyle changes.

11.1  Can Psychosocial Factors 
Affect Health?

n  The Biopsychosocial Model of 
Health Incorporates Multiple Per-
spectives for Understanding and 
Improving Health: The biopsycho-
social model describes the reciprocal 
and multiple influences of biological 
factors (e.g., genetic predispositions), 
behavioral factors (e.g., lifestyle), and 
social factors (e.g., social support) on 

 health. In contrast to the traditional medical model, this model main-
tains that people are active participants in determining their health 
outcomes.

n Behavior Contributes to the Leading Causes of Death: The 
leading causes of death in industrialized societies are influenced by 
our behaviors. Lifestyle variables — such as overeating, poor diet, 
smoking, and lack of exercise — contribute to heart disease, the lead-
ing cause of death in the United States. Teenagers and young adults 
are most likely to die from accidents, homicide, and suicide. These 
causes of death are often preventable.  

n Placebos Can Be Powerful Medicine: Placebos can have power-
ful effects on health and well-being. A placebo is effective, however, 
only if the person taking it believes in its ability to improve health. 
Research suggests that placebos may activate the same neural pro-
cesses as biologically active (nonplacebo) treatments.

11.2 How Do We Cope with Stress?
n Stress Has Physiological Components: Stressful events cause a 

cascade of physiological events — specifically, the release of hormones 
from the hypothalamus, the pituitary gland, and the adrenal glands. 
Stress-related hormones (e.g., cortisol, norepinephrine) circulate 
through the bloodstream, affecting organs throughout the body.

n There Are Sex Differences in How We Respond to Stressors: 
Women and men respond somewhat differently to stress. Women are 
more likely to tend and befriend, whereas men are more likely to fight 
or flee. Evolutionary psychology maintains that these distinct responses 
emerged as a consequence of the distinct challenges faced by women 
and men in our ancestral environment. Research suggests that the hor-
mone oxytocin may play a role in the tend-and-befriend response.

n The General Adaptation Syndrome Is a Bodily Response to 
Stress: Selye outlined the general adaptation syndrome. This syn-
drome consists of the steps by which the body responds to stress. The 
initial response, alarm, is followed by resistance. If the stressor contin-
ues, the final response is exhaustion.

Chapter Summary
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The answer key for the Practice Tests can be found at the back of the book. It also includes answers to the green caption questions.

11.4 Can a Positive Attitude Keep Us Healthy?
n Positive Psychology Emphasizes Well-Being: Positive psychol-

ogy has its origins in the work of humanist psychologists. The early 
emphasis of this field was happiness. Today, positive psychologists 
emphasize the strengths and virtues associated with psychological 
well-being.

n Being Positive Has Health Benefits: According to a range of evi-
dence, there are health benefits to having a positive, optimistic outlook.

n Social Support Is Associated with Good Health: Social 
 support is critical to good health because when others care about 

us, they provide material and emotional support. Research has 
demonstrated enhanced well-being and reduced mortality among 
individuals who are in good marriages. Trust in others is critical 
to psychological and physical health. Oxytocin is secreted during 
trusting encounters and is involved in infant/parent attachments 
and love relationships.

n Spirituality Contributes to Well-Being: Spirituality contrib-
utes to a sense of well-being. Members of religious groups derive 
social and physical support from their faith communities. Many 
religions support healthy behaviors, and faith provides meaning 
to people’s lives.
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Key Terms

Practice Test

1. Which of the following statements most accurately represents 
health psychologists’ current understanding of illness?
a. Illness is totally under our own control. We can stay 

healthy simply by making healthy decisions.
b. Illness is a matter of luck. If our bodies are destined to 

 become ill, we’re out of luck.
c. When a person has a family history of heart disease, breast 

cancer, or diabetes, the person’s genetic predisposition 
guarantees that she or he will develop the illness.

d. Genetic predispositions to some diseases exist. But  living 
healthily can help reduce the chance of developing a 
 disease.

2. The correct answer to the previous question is consistent 
with the ________ of health and illness.
a. biomedical model
b. biopsychosocial model
c. moral model
d. self-efficacy model

3. Latasha is normally an engaged and satisfied employee. 
For a few months, she becomes very dissatisfied, grumpy, 
and uninterested in her job. Shortly after participating in a 
 weekend-long seminar about the secrets of success, Latasha 
begins enjoying her work again. Which of the following at-
tributions for her improved satisfaction at work best reflects 
the concept of regression to the mean?

a. “Well, I figured I couldn’t stay in that funk forever. 
Things eventually had to start looking up again.”

b. “That seminar was amazing! Things are really starting to 
go my way now that I know the secret to success.”

c. “I’m so glad my boss moved to another department. Now 
that she’s gone, things are looking up.”

d. “Everything started going better once I changed my nega-
tive attitude.”

4. Individuals who are hardy ________. (Choose all that apply.)
a. are committed to daily activities
b. are optimistic
c. have access to financial resources
d. have many close friends
e. see challenges as opportunities for growth
f. see themselves as able to control their own lives

5. Which of the following statements are true?
a. Our bodies have natural defenses against weight loss that 

limit dieting’s effectiveness.
b. Body weight seems to be determined largely by a 

 set-point.
c. Dieters who lose and regain weight repeatedly tend to 

 become heavier over time.
d. Exercise is an essential element of any weight control 

 program.
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