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Thinking About Psychopathology
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Conceptions of Psychopathology

A Social Constructionist Perspective

JAMES E. MADDUX

George Mason University
Fairfax, Virginia

JENNIFER T. GOSSELIN

Sacred Heart University
Fairfield, Connecticut

BARBARA A. WINSTEAD

Old Dominion University
Norfolk, Virginia

A textbook about a topic should begin with a clear definition of that topic. Unfortunately, for a
textbook on psychopathology, this is a difficult, if not impossible, task. The definitions or con-
ceptions of psychopathology and such related terms as mental disorder have been the subject of
heated debate throughout the history of psychology and psychiatry, and the debate is not over
(Gorenstein, 1984; Horwitz, 2002; Widiger, 1997, this volume). Despite its many variations, this
debate has centered on a single overriding question: Are psychopathology and related terms such
as mental disorder and mental illness scientific terms that can be defined objectively and by sci-
entific criteria, or are they social constructions (Gergen, 1985) that are defined largely or entirely
by societal and cultural values? The goal of this chapter is to address this issue. Addressing this
issue in this opening chapter is important because the reader’s view of everything else in the rest
of this book will be influenced by his or her view on this issue.

This chapter deals with conceptions of psychopathology. A conception of psychopathology is
not a theory of psychopathology (Wakefield, 1992a). A conception of psychopathology attempts
to define the term—to delineate which human experiences are considered psychopathological
and which are not. A conception of psychopathology does not try to explain the psychological
phenomena that are considered pathological, but instead tells us which psychological phenom-
ena are considered pathological and thus need to be explained. A theory of psychopathology,
however, is an attempt to explain those psychological phenomena and experiences that have
been identified by the conception as pathological. Theories and explanations for what is cur-
rently considered to be psychopathological human experience can be found in a number of other
chapters, including all of those in Part II of this book.

Understanding various conceptions of psychopathology is important for a number of rea-
sons. As medical philosopher Lawrie Reznek (1987) said, “Concepts carry consequences—
classifying things one way rather than another has important implications for the way we
behave towards such things” (p. 1). In speaking of the importance of the conception of disease,
Reznek wrote:
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The classification of a condition as a disease carries many important consequences.
We inform medical scientists that they should try to discover a cure for the condition.
We inform benefactors that they should support such research. We direct medical care
towards the condition, making it appropriate to treat the condition by medical means such
as drug therapy, surgery, and so on. We inform our courts that it is inappropriate to hold
people responsible for the manifestations of the condition. We set up early warning detec-
tion services aimed at detecting the condition in its early stages when it is still amenable to
successful treatment. We serve notice to health insurance companies and national health
services that they are liable to pay for the treatment of such a condition. Classifying a con-
dition as a disease is no idle matter. (p. 1)

If we substitute psychopathology or mental disorder for the word disease in this paragraph, its
message still holds true. How we conceive of psychopathology and related terms has wide-
ranging implications for individuals, medical and mental health professionals, government
agencies and programs, and society at large.

Conceptions of Psychopathology

A variety of conceptions of psychopathology have been offered over the years. Each has its mer-
its and its deficiencies, but none suffices as a truly scientific definition.

Psychopathology as Statistical Deviance

A common and “commonsense” conception of psychopathology is that pathological psychologi-
cal phenomena are those that are abnormal—statistically deviant or infrequent. Abnormal liter-
ally means “away from the norm.” The word “norm” refers to what is typical or average. Thus,
this conception views psychopathology as deviation from statistical psychological normality.

One of the merits of this conception is its commonsense appeal. It makes sense to most peo-
ple to use words such as psychopathology and mental disorder to refer only to behaviors or expe-
riences that are infrequent (e.g., paranoid delusions, hearing voices) and not to those that are
relatively common (e.g., shyness, a stressful day at work, grief following the death of a loved one).

A second merit to this conception is that it lends itself to accepted methods of measurement
that give it at least a semblance of scientific respectability. The first step in employing this con-
ception scientifically is to determine what is statistically normal (typical, average). The second
step is to determine how far a particular psychological phenomenon or condition deviates from
statistical normality. This is often done by developing an instrument or measure that attempts
to quantify the phenomenon and then assigning numbers or scores to people’s experiences or
manifestations of the phenomenon. Once the measure is developed, norms are typically estab-
lished so that an individual’s score can be compared to the mean or average score of some group
of people. Scores that are sufficiently far from average are considered to be indicative of abnor-
mal or pathological psychological phenomena. This process describes most tests of intelligence
and cognitive ability and many commonly used measures of personality and emotion (e.g., the
Minnesota Multiphasic Personality Inventory).

Despite its commonsense appeal and its scientific merits, this conception presents problems.
It sounds relatively objective and scientific because it relies on well-established psychometric
methods for developing measures of psychological phenomena and developing norms. Yet, this
approach leaves much room for subjectivity.

The first point at which subjectivity comes into play is in the conceptual definition of the
construct for which a measure is developed. A measure of any psychological construct, such
as intelligence, must begin with a conceptual definition. We have to ask ourselves “What is
‘intelligence’?” Of course, different people (including different psychologists) will come up with
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different answers to this question. How then can we scientifically and objectively determine
which definition or conception is “true” or “correct”? The answer is that we cannot. Although
we have tried-and-true methods for developing a reliable and valid (i.e., it consistently predicts
what we want to predict) measure of a psychological construct once we have agreed on its con-
ception or definition, we cannot use these same methods to determine which conception or
definition is true or correct. The bottom line is that there is no “true” definition of intelligence
and no objective, scientific way of determining one. Intelligence is not a thing that exists inside
people and makes them behave in certain ways and that awaits our discovery of its true nature.
Instead, it is an abstract idea that is defined by people as they use the words intelligence and
“intelligent” to describe certain kinds of human behavior and the covert mental processes that
supposedly precede or are at least concurrent with the behavior.

We usually can observe and describe patterns in the way most people use the words intel-
ligence and intelligent to describe the behavior of themselves and others. The descriptions of the
patterns then comprise the definitions of the words. If we examine the patterns of the use of the
words intelligence and intelligent, we find that at the most basic level, they describe a variety of
specific behaviors and abilities that society values and thus encourages; unintelligent behavior is
a variety of behaviors that society does not value and thus discourages. The fact that the defini-
tion of intelligence is grounded in societal values explains the recent expansion of the concept to
include good interpersonal skills (i.e., social and emotional intelligence), self-regulatory skills,
artistic and musical abilities, and other abilities not measured by traditional tests of intelligence
(e.g., Gardner, 1999). The meaning of intelligence has broadened because society has come to
place increasing value on these other attributes and abilities, and this change in societal values
has been the result of a dialogue or discourse among the people in society, both professionals
and laypersons. One measure of intelligence may prove more reliable and more useful than
another measure in predicting what we want to predict (e.g., academic achievement, income),
but what we want to predict reflects what we value, and values are not derived scientifically.

Another point for the influence of subjectivity is in the determination of how deviant a psy-
chological phenomenon must be from the norm to be considered abnormal or pathological. We
can use objective, scientific methods to construct a measure, such as an intelligence test, and
develop norms for the measure, but we are still left with the question of how far from normal an
individual’s score must be to be considered abnormal. This question cannot be answered by the
science of psychometrics because the distance from the average that a person’s score must be to
be considered abnormal is a matter of debate, not a matter of fact. It is true that we often answer
this question by relying on statistical conventions, such as using one or two standard deviations
from the average score as the line of division between normal and abnormal. Yet the decision to
use that convention is itself subjective because a convention (from the Latin convenire, meaning
“to come together”) is an agreement or contract made by people, not a truth or fact about the
world. Why should one standard deviation from the norm designate abnormality? Why not two
standard deviations? Why not half a standard deviation? Why not use percentages? The lines
between normal and abnormal can be drawn at many different points using many different
strategies. Each line of demarcation may be more or less useful for certain purposes, such as
determining the criteria for eligibility for limited services and resources. Where the line is set
also determines the prevalence of abnormality or mental disorder among the general population
(Kutchens & Kirk, 1997), so it has great practical significance. But no such line is more or less
“true” than the others, even when those others are based on statistical conventions.

We cannot use the procedures and methods of science to draw a definitive line of demarca-
tion between normal and abnormal psychological functioning, just as we cannot use them to
draw definitive lines of demarcation between short and tall people or hot and cold on a ther-
mometer. No such lines exist in nature.
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Psychopathology as Maladaptive (Dysfunctional) Behavior

Most of us think of psychopathology as behaviors and experiences that are not just statistically
abnormal but also maladaptive (dysfunctional). Normal and abnormal are statistical terms, but
adaptive and maladaptive refer not to statistical norms and deviations but to the effectiveness or
ineffectiveness of a person’s behavior. If a behavior “works” for the person—if the behavior helps
the person deal with challenges, cope with stress, and accomplish his or her goals—then we say
the behavior is more or less effective and adaptive. If the behavior does not work for the person
in these ways, or if the behavior makes the problem or situation worse, we say it is more or less
ineffective and maladaptive. The Diagnostic and Statistical Manual of Mental Disorders (4th ed.,
text rev.; DSM-IV-TR; American Psychiatric Association, 2000) incorporates this notion in
its definition of mental disorder by stating that a mental disorder “is associated with present
distress (e.g., a painful symptom) or disability (i.e., impairment in one or more areas of func-
tioning) or with significantly increased risk of suffering pain, death, disability, or an important
loss of freedom” (p. xxxi).

Like the statistical deviance conception, this conception has commonsense appeal and is
consistent with the way most laypersons use words such as pathology, disorder, and illness.
Most people would find it odd to use these words to describe statistically infrequent high levels
of intelligence, happiness, or psychological well-being. To say that someone is “pathologically
intelligent” or “pathologically well adjusted” seems contradictory because it flies in the face of
the commonsense use of these words.

The major problem with the conception of psychopathology as maladaptive behavior is
its inherent subjectivity. Like the distinction between normal and abnormal, the distinction
between adaptive and maladaptive is fuzzy and arbitrary. We have no objective, scientific way
of making a clear distinction. Very few human behaviors are in and of themselves either adap-
tive or maladaptive; instead, their adaptiveness or maladaptiveness depends on the situations in
which the behavior is enacted and on the judgment and values of the actor and the observers.
Even behaviors that are statistically rare and therefore abnormal will be more or less adaptive
under different conditions and more or less adaptive in the opinion of different observers and
relative to different cultural norms. The extent to which a behavior or behavior pattern is viewed
as more or less adaptive or maladaptive depends on a number of factors, such as the goals the
person is trying to accomplish and the social norms and expectations in a given situation. What
works in one situation might not work in another. What appears adaptive to one person might
not appear so to another. What is usually adaptive in one culture might not be so in another
(see Lopez & Guarnaccia, this volume). Even so-called normal personality involves a good deal
of occasionally maladaptive behavior, which you can find evidence for in your own life and the
lives of friends and relatives. In addition, people given official “personality disorder” diagnoses
by clinical psychologists and psychiatrists often can manage their lives effectively and do not
always behave in maladaptive ways.

Another problem with the “psychopathological equals maladaptive” conception is that judg-
ments of adaptiveness and maladaptiveness are logically unrelated to measures of statistical
deviation. Of course, we often do find a strong relationship between the statistical abnormality
of a behavior and its maladaptiveness. Many of the problems described in the DSM-IV-TR and
in this textbook are both maladaptive and statistically rare. There are, however, major excep-
tions to this relationship.

First, psychological phenomena that deviate from the norm or the average are not all mal-
adaptive. In fact, sometimes deviation from the norm is adaptive and healthy. For example,
IQ scores of 130 and 70 are equally deviant from norm, but abnormally high intelligence is
much more adaptive than abnormally low intelligence. Likewise, people who consistently score
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abnormally low on measures of anxiety and depression are probably happier and better adjusted
than people who consistently score equally abnormally high on such measures.

Second, not all maladaptive psychological phenomena are statistically infrequent and vice
versa. For example, shyness is almost always maladaptive to some extent because it almost
always interferes with a person’s ability to accomplish what he or she wants to accomplish in life
and relationships, but shyness is very common and therefore is statistically frequent. The same
is true of many of the problems with sexual functioning that are included in the DSM as mental
disorders—they are almost always maladaptive to some extent because they create distress and
problems in relationships, but they are relatively common (see Gosselin, this volume).

Psychopathology as Distress and Disability

Some conceptions of psychopathology invoke the notions of subjective distress and disability.
Subjective distress refers to unpleasant and unwanted feelings such as anxiety, sadness, and
anger. Disability refers to a restriction in ability (Ossorio, 1985). People who seek mental health
treatment usually are not getting what they want to out of life, and many feel that they are
unable to do what they need to do to accomplish their valued goals. They may feel inhibited or
restricted by their situation, their fears or emotional turmoil, or by physical or other limitations.
Individuals may lack the necessary self-efficacy beliefs (beliefs about personal abilities), physi-
ological or biological components, self-regulatory skills, or situational opportunities to make
positive changes (Bergner, 1997).

As noted previously, the DSM incorporates the notions of distress and disability into its def-
inition of mental disorder. In fact, subjective distress and disability are simply two different
but related ways of thinking about adaptiveness and maladaptiveness rather than alternative
conceptions of psychopathology. Although the notions of subjective distress and disability may
help refine our notion of maladaptiveness, they do nothing to resolve the subjectivity problem.
Different people will define personal distress and personal disability in vastly different ways,
as will different mental health professionals and different cultures. Likewise, people differ in
their thresholds for how much distress or disability they can tolerate before seeking professional
help. Thus, we are still left with the problem of how to determine normal and abnormal levels of
distress and disability. As noted previously, the question “How much is too much?” cannot be
answered using the objective methods of science.

Another problem is that some conditions or patterns of behavior (e.g., pedophilia, antisocial
personality disorder) that are considered psychopathological (at least officially, according to the
DSM) are not characterized by subjective distress, other than the temporary distress that might
result from social condemnation or conflicts with the law.

Psychopathology as Social Deviance

Psychopathology has also been conceived as behavior that deviates from social or cultural
norms. This conception is simply a variation of the conception of psychopathology as statistical
abnormality, only in this case judgments about deviations from normality are made informally
by people using social and cultural rules and conventions rather than formally by psychological
tests or measures.

This conception also is consistent to some extent with common sense and common parlance.
We tend to view psychopathological or mentally disordered people as thinking, feeling, and
doing things that most other people do not do (or do not want to do) and that are inconsistent
with socially accepted and culturally sanctioned ways of thinking, feeling, and behaving.

The problem with this conception, as with the others, is its subjectivity. Norms for socially
normal or acceptable behavior are not derived scientifically but instead are based on the val-
ues, beliefs, and historical practices of the culture, which determine who is accepted or rejected
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by a society or culture. Cultural values develop not through the implementation of scientific
methods but through numerous informal conversations and negotiations among the people and
institutions of that culture. Social norms differ from one culture to another, and therefore what
is psychologically abnormal in one culture may not be so in another (see Lépez & Guarnaccia,
this volume). Also, norms of a given culture change over time; therefore, conceptions of psycho-
pathology will change over time, often very dramatically, as evidenced by American society’s
changes over the past several decades in attitudes toward sex, race, and gender. For example,
psychiatrists in the 1800s classified masturbation, especially in children and women, as a dis-
ease, and it was treated in some cases by clitoridectomy (removal of the clitoris), which Western
society today would consider barbaric (Reznek, 1987). Homosexuality was an official mental
disorder in the DSM until 1973 (see Gosselin, this volume).

In addition, the conception of psychopathology as a social norm violation is at times in con-
flict with the conception of psychopathology as a maladaptive behavior. Sometimes violating
social norms is healthy and adaptive for the individual and beneficial to society. In the 19th
century, women and African Americans in the United States who sought the right to vote were
trying to change well-established social norms. Their actions were uncommon and therefore
considered abnormal, but these people were far from psychologically unhealthy, at least not by
today’s standards. Earlier in the 19th century, slaves who desired to escape from their owners
were said to have drapetomania. Although still practiced in some parts of the world, slavery is
almost universally viewed as socially deviant and pathological, and the desire to escape enslave-
ment is considered to be as normal and healthy as the desire to live and breathe.

Psychopathology as Dyscontrol or Dysregulation

Some have argued that only those maladaptive patterns of behaving, thinking, and feeling that
are not within the person’s ability to control or self-regulate should be considered psychopathol-
ogies or mental disorders (Klein, 1999; see also Widiger, this volume, for detailed discussion).
The basic notion here is that if a person voluntarily behaves in maladaptive or self-destructive
ways, then that person’s behavior should not be viewed as in indication or result of a mental
disorder. Indeed, as does the notion of a physical or medical disorder, the term mental disorder
seems to incorporate the notion that what is happening to the person is not within the per-
son’s control. The basic problem with this conception is that its draws an artificial line between
“within control” (voluntary) and “out of control” (involuntary) that simply cannot be drawn.
There may be some behaviors that person might engage in that most of us would agree are com-
pletely voluntary, deliberate, and intentional and other behaviors that a person might engage
in that most of us would agree are completely involuntary, nondeliberate, and unintentional.
Such behaviors, however, are probably few and far between. The causes of human behavior are
complex, to say the least, and environmental events can have such a powerful influence on any
behavior that concluding that anything a person does is completely or even mostly voluntary
and intentional may be a stretch. In fact, considerable research suggests that most behaviors
most of the time are automatic and therefore involuntary (Weinberger, Siefier, & Haggerty,
2010). Determining the degree to which a behavior is voluntary and within a person’s control
or involuntary and beyond a person’s control is difficult, if not impossible. We also are left, once
again, with the question of who gets to make this determination. The actor? The observer? The
patient? The mental health professional?

Psychopathology as Harmful Dysfunction

A more recent attempt at defining psychopathology is Wakefield’s (1992a, 1992b, 1993, 1997,
1999) harmful dysfunction (HD) conception. Presumably grounded in evolutionary psychology
(Cosmides, Tooby, & Barkow, 1992), the HD conception acknowledges that the conception of
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mental disorder is influenced strongly by social and cultural values. It also proposes, however,
a supposedly scientific, factual, and objective core that is not dependent on social and cultural
values. In Wakefield’s (1992a) words:

[A mental] disorder is a harmful dysfunction wherein harmful is a value term based on
social norms, and dysfunction is a scientific term referring to the failure of a mental mech-
anism to perform a natural function for which it was designed by evolution ... a disorder
exists when the failure of a person’s internal mechanisms to perform their function as
designed by nature impinges harmfully on the person’s well-being as defined by social
values and meanings. (p. 373)

One of the merits of this conception is that it acknowledges that the conception of mental disor-
ders must include a reference to social norms; however, this conception also tries to anchor the
concept of mental disorder in a scientific theory—the theory of evolution.

Wakefield (2006) reiterated this definition in writing that a mental disorder “satisfies two
requirements: (1) it is negative or harmful according to cultural values; and (2) it is caused by
a dysfunction (i.e., by a failure of some psychological mechanism to perform a natural func-
tion for which it was evolutionarily designed)” (p. 157). He and his colleagues also stated:
“Problematic mismatches between designed human nature and current social desirability are
not disorders ... [such as] adulterous longings, taste for fat and sugar, and male aggressiveness”
(Wakefield, Horwitz, & Schmitz, 2006, p. 317).

However, the claim that identifying a failure of a “designed function” is a scientific judgment
and not a value judgment is open to question. Wakefield’s claim that dysfunction can be defined
in “purely factual scientific” (Wakefield, 1992a, p. 383) terms rests on the assumption that the
“designed functions” of human “mental mechanisms” have an objective and observable real-
ity and, thus, that failure of the mechanism to execute its designed function can be objectively
assessed. A basic problem with this notion is that although the physical inner workings of the
body and brain can be observed and measured, mental mechanisms have no objective reality
and thus cannot be observed directly—no more so than the unconscious forces that provide the
foundation for Freudian psychoanalytic theory.

Evolutionary theory provides a basis for explaining human behavior in terms of its contribu-
tion to reproductive fitness. A behavior is considered more functional if it increases the survival
of those who share your genes in the next generation, and the next, and less functional if it does
not. Evolutionary psychology cannot, however, provide a catalog of mental mechanisms and
their natural functions. Wakefield stated that “discovering what in fact is natural or dysfunc-
tional may be extraordinarily difficult” (1992b, p. 236). The problem with this statement is that,
when applied to human behavior, “natural” and “dysfunctional” are not properties that can be
“discovered”; they are value judgments. The judgment that a behavior represents a dysfunction
relies on the observation that the behavior is excessive or inappropriate under certain condi-
tions. Arguing that these behaviors represent failures of evolutionarily designed “mental mecha-
nisms” (itself an untestable hypothesis because of the occult nature of mental mechanisms) does
not absolve us of the need to make value judgments about what is excessive, inappropriate, or
harmful and under what circumstances (Leising, Rogers, & Ostner, 2009). These are value judg-
ments based on social norms, not scientific facts, an issue that we will explore in greater detail
later in this chapter (see Widiger, this volume).

Another problem with the HD conception is that it is a moving target. For example, Wakefield
modified his original HD conception by saying that it is concerned not with what a mental dis-
order is but only with what most scientists think it is. For example, he stated, “My comments
were intended to argue, not that PTSD [posttraumatic stress disorder] is a disorder, but that the
HD analysis is capable of explaining why the symptom picture in PTSD is commonly judged to
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be a disorder” (1999, p. 390, emphasis added). Wakefield’s original goal was to “define mental
disorders prescriptively” (Sadler, 1999, p. 433, emphasis added) and to “help us decide whether
someone is mentally disordered or not” (Sadler, 1999, p. 434). His more recent view, however,
“avoids making any prescriptive claims, instead focusing on explaining the conventional clini-
cal use of the disorder concept” (Sadler, 1999, p. 433). Wakefield “has abandoned his original
task to be prescriptive and has now settled for being descriptive only, for example, telling us why
a disorder is judged to be one” (Sadler, 1999, p. 434, emphasis added).

Describing how people have agreed to define a concept is not the same as defining the con-
cept in scientific terms, even if those people are scientists. Thus, Wakefield’s revised HD concep-
tion simply offers another criterion that people (clinicians, scientists, and laypersons) might use
to judge whether or not some behavior constitutes a mental disorder. But consensus of opinion,
even among scientists, is not scientific evidence. Therefore, no matter how accurately this cri-
terion might describe how some or most people define mental disorder, it is no more or no less
scientific than other conceptions that are also based on how some people agree to define mental
disorder. It is no more scientific than the conceptions involving statistical infrequency, mal-
adaptiveness, or social norm violations (see Widiger, this volume).

The DSM Definition of Mental Disorder

Any discussion of conceptions of psychopathology has to include a discussion of the most influ-
ential conception of all—that of the DSM. First published in 1952 and revised and expanded five
times since, the DSM provides the organizational structure for virtually every textbook (includ-
ing this one) on abnormal psychology and psychopathology, as well as almost every professional
book on the assessment and treatment of psychological problems. (See Widiger, this volume, for
a more detailed history of psychiatric classification and the DSM.)

Just as a textbook on psychopathology should begin by defining its key term, so should a
taxonomy of mental disorders. To their credit, the authors of the DSM attempted to do that.
The difficulties inherent in attempting to define psychopathology and related terms are clearly
illustrated by the definition of mental disorder found in the latest edition of the DSM, the DSM-
IV-TR (American Psychiatric Association, 2000):

In DSM-IV, each of the mental disorders is conceptualized as a clinically significant behav-
ioral or psychological syndrome or pattern that occurs in an individual and that is associ-
ated with present distress (e.g., a painful symptom) or disability (i.e., impairment in one
or more important areas of functioning) or with a significantly increased risk of suffering
death, pain, disability, or an important loss of freedom. In addition, this syndrome or
pattern must not be merely an expectable and culturally sanctioned response to a particu-
lar event, for example, the death of a loved one. Whatever its cause, it must currently be
considered a manifestation of a behavioral, psychological, or biological dysfunction in the
individual. Neither deviant behavior (e.g., political, religious, or sexual) nor conflicts that
are primarily between the individual and society are mental disorders unless the deviance
or conflict is a symptom of a dysfunction in the individual, as described above. (p. xxxi)

All of the conceptions of psychopathology described previously can be found to some extent
in this definition—statistical deviation (i.e., not “expectable”); maladaptiveness, including dis-
tress and disability; social norms violations; and some elements of the harmful dysfunction con-
ception (“a dysfunction in the individual”) although without the flavor of evolutionary theory.
For this reason, it is a comprehensive, inclusive, and sophisticated conception and probably as
good, if not better, than any proposed so far.

Nonetheless, it falls prey to the same problems with subjectivity as other conceptions. For
example, what is the meaning of “clinically significant,” and how should clinical significance be
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measured? Does clinical significance refer to statistical infrequency, maladaptiveness, or both?
How much distress must a person experience or how much disability must a person exhibit
before he or she is said to have a mental disorder? Who gets to judge the person’s degree of dis-
tress or disability? How do we determine whether a particular response to an event is “expect-
able” or “culturally sanctioned”? Who gets to determine this? How does one determine whether
deviant behavior or conflicts “are primarily between the individual and society”? What exactly
does this mean? What does it mean for a dysfunction to exist or occur “in the individual”?
Certainly a biological dysfunction might be said to be literally “in the individual,” but does
it make sense to say the same of psychological and behavioral dysfunctions? Is it possible to
say that a psychological or behavioral dysfunction can occur “in the individual” apart from
the social, cultural, and interpersonal milieu in which the person is acting and being judged?
Clearly, the DSM’s conception of mental disorder raises as many questions as do the conceptions
it was meant to supplant.

Categories Versus Dimensions

The difficulty inherent in the DSM conception of psychopathology and other attempts to dis-
tinguish between normal and abnormal or adaptive and maladaptive is that they are categorical
models that attempt to describe guidelines for clearly distinguishing between individuals who
are normal or abnormal and for determining which specific abnormality or “disorder” a per-
son has to the exclusion of other disorders. An alternative model, overwhelmingly supported
by research, is the dimensional model. In the dimensional model, normality and abnormality,
as well as effective and ineffective psychological functioning, lie along a continuum; so-called
psychological disorders are simply extreme variants of normal psychological phenomena and
ordinary problems in living (Keyes & Lopez, 2002; Widiger, this volume). The dimensional
model is concerned not with classifying people or disorders, but with identifying and measur-
ing individual differences in psychological phenomena such as emotion, mood, intelligence,
and personal styles (Lubinski, 2000). Great differences among individuals on the dimensions
of interest are expected, such as the differences we find on standardized tests of intelligence. As
with intelligence, divisions between normality and abnormality may be demarcated for conve-
nience or efficiency but are not to be viewed as indicative of true discontinuity among “types” of
phenomena or “types” of people. Also, statistical deviation is not viewed as necessarily patho-
logical, although extreme variants on either end of a dimension (e.g., introversion/extraversion,
neuroticism, intelligence) may be maladaptive if they lead to inflexibility in functioning.

This notion is not new. As early as 1860, Henry Maudsley commented that “there is no bound-
ary line between sanity and insanity; and the slightly exaggerated feeling which renders a man
‘peculiar’ in the world differs only in degree from that which places hundreds in asylums” (1860,
p- 14, quoted in Millon, 2010, p. 33).

Empirical evidence for the validity of a dimensional approach to psychological adjustment
is strongest in the area of personality and personality disorders (Maddux & Mudell, 1999;
Widiger & Trull, 2007; Widiger, this volume). Factor analytic studies of personality problems
among the general population and clinical populations with “personality disorders” demon-
strate striking similarity between the two groups. In addition, these factor structures are not
consistent with the DSM’s system of classifying disorders of personality into categories and sup-
port a dimensional view rather than a categorical view. For example, the most recent evidence
strongly suggests that psychopathic personality (or antisocial personality) and other external-
izing disorders of adulthood display a dimensional structure, not a categorical structure (Edens,
Marcus, Lilienfeld, & Poythress, 2006; Krueger, Markon, Patrick, & Iacono, 2005; Larsson,
Andershed, & Lichtenstein, 2006). The same is true of narcissism and narcissistic personal-
ity disorder (Brown, Budzek, & Tamborski, 2009). In addition, the recent Emotional Cascade
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Model of borderline personality disorder, although not presented explicitly as a dimensional
model, is in almost every respect consistent with a dimension model (Selby & Joiner, 2009). The
dimensional view of personality disorders is also supported by cross-cultural research (Alarcon,
Foulks, & Vakkur, 1998).

Research on other problems supports the dimensional view. Studies of the varieties of normal
emotional experiences (e.g., Carver, 2001; Oatley & Jenkins, 1992; Oatley, Keltner, & Jenkins,
2006) indicate that “clinical” emotional disorders are not discrete classes of emotional experience
that are discontinuous from everyday emotional upsets and problems. Research on adult attach-
ment patterns in relationships strongly suggests that dimensions are more accurate descriptions
of such patterns than are categories (Fossati, 2003; Fraley & Waller, 1998; Hankin, Kassel, Abela,
2005). Research on self-defeating behaviors has shown that they are extremely common and are
not by themselves signs of abnormality or symptoms of disorders (Baumeister & Scher, 1988).
Research on children’s reading problems indicates that dyslexia is not an all-or-none condition
that children either have or do not have but occurs in degrees without a natural break between
dyslexic and nondyslexic children (Shaywitz, Escobar, Shaywitz, Fletcher, & Makuch, 1992;
Shaywitz, Morris, & Shaywitz, 2008; Snowling, 2006). Research on attention deficit hyperactiv-
ity (Barkley, 2005), posttraumatic stress disorder (Anthony, Lonigan, & Hecht, 1999; Rosen &
Lilienfeld, 2008; Ruscio, Ruscio, & Keane, 2002), and panic disorder (Eaton, Kessler, Wittchen, &
Magee, 1994) demonstrates this same dimensionality. Research on depression and schizophre-
nia indicates that these “disorders” are best viewed as loosely related clusters of dimensions of
individual differences, not as disease-like syndromes (Claridge, 1995; Costello, 1993a, 1993b;
Eisenberg et al., 2009; Flett, Vredenburg, & Krames, 1997). For example, a recent study on depres-
sive symptoms among children and adolescents found a dimensional structure for all of the
DSM-IV symptoms of major depression (Hankin, Fraley, Lahey, & Waldman, 2005).

The inventor of the term “schizophrenia,” Eugene Bleuler, viewed so-called pathologi-
cal conditions as continuous with so-called normal conditions and noted the occurrence of
“schizophrenic” symptoms among normal individuals (Gilman, 1988). In fact, Bleuler referred
to the major symptom of “schizophrenia” (thought disorder) as simply “ungewonlich,” which
in German means “unusual,” not “bizarre,” as it was translated in the first English version
of Bleuler’s classic monograph (Gilman, 1988). Essentially, the creation of schizophrenia as a
classification was “an artifact of the ideologies implicit in nineteenth century European and
American medical nosologies” (Gilman, 1988, p. 204). Indeed, research indicates that the hal-
lucinations and delusions exhibited by people diagnosed with a schizophrenic disorder are con-
tinuous with experiences and behaviors among the general population (Johns & van Os, 2001;
Kestler, Bollini, Hochman, Mittal, & Walker, this volume van Os, Verdoux, Maurice-Tison, Gay,
Liarud, Salamon, & Bourgeois, 1999). Recent research also suggests that dimensional measures
of psychosis are better predictors of dysfunctional behavior, social adaptation, and occupa-
tional functioning than are categorical diagnoses (Rosenman, Korten, Medway, & Evans, 2003).
Finally, biological researchers continue to discover continuities between so-called normal and
abnormal (or pathological) psychological conditions (Claridge, 1995; Livesley, Jang, & Vernon,
1998; Nettle, 2001; Smith, this volume).

Dimensional approaches, of course, are not without their limitations, including the greater
difficulties they present in communication among professionals compared to categories and
their greater complexity for clinical use (Simonsen, 2010). In addition, researchers and clinicians
have not reached a consensus on which dimensions to use (Simonsen, 2010). Finally, dimen-
sional approaches do not solve the subjectivity problem, noted previously, because the deci-
sion regarding how far from the mean a person’s thoughts, feelings, or behavior must be to be
considered abnormal remains a subjective one. Nonetheless, dimensional approaches have been
gradually gaining great acceptance and will inevitably be integrated more and more into the
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traditional categorical schemes. (An extensive discussion of the pros and cons of categorical
approaches are beyond the scope of this chapter. Detailed and information discussions can be
found in other recent sources [e.g., Grove & Vrieze, 2010; Simonsen, 2010].)

Social Constructionism and Conceptions of Psychopathology

If we cannot come up with an objective and scientific conception of psychopathology and men-
tal disorder, then is there some way left for to us to understand these terms? How then are we to
conceive of psychopathology? The solution to this problem is not to develop yet another defini-
tion of psychopathology, but rather to accept the fact that the problem has no solution—at least
not a solution that can be arrived at by scientific means. We have to give up the goal of develop-
ing a scientific definition and accept the idea that psychopathology and related terms are not
the kind of terms that can be defined through the processes we usually think of as scientific.
We have to stop struggling to develop a scientific conception of psychopathology and attempt
instead to try to understand the struggle itself—why it occurs and what it means. We need to
better understand how people go about trying to conceive of and define psychopathology, what
they are trying to accomplish when they do this, and how and why these conceptions are the
topic of continual debate and undergo continual revision.

We start by accepting the idea that psychopathology and related concepts are abstract ideas
that are not scientifically constructed but socially constructed. Social constructionism involves
“elucidating the process by which people come to describe, explain, or otherwise account for
the world in which they live” (Gergen, 1985, pp. 3-4). Social constructionism is concerned with
“examining ways in which people understand the world, the social and political processes that
influence how people define words and explain events, and the implications of these definitions
and explanations—who benefits and who loses because of how we describe and understand the
world” (Muehlenhard & Kimes, 1999, p. 234). From this point of view, words and concepts such as
psychopathology and mental disorder “are products of particular historical and cultural under-
standings rather than ... universal and immutable categories of human experience” (Bohan,
1996, p. xvi). Universal or “true” definitions of concepts do not exist because these definitions
depend primarily on who gets to do the defining. The people who define them are usually people
with power, and so these definitions reflect and promote their interests and values (Muehlenhard
& Kimes, 1999, p. 234). Therefore, “when less powerful people attempt to challenge existing power
relationships and to promote social change, an initial battleground is often the words used to
discuss these problems” (Muehlenhard & Kimes, 1999, p. 234). Because the interests of people
and institutions are based on their values, debates over the definition of concepts often become
clashes between deeply and implicitly held beliefs about the way the world works or should work
and about the difference between right and wrong. Such clashes are evident in the debates over
the definitions of terms such as domestic violence (Muehlenhard & Kimes, 1999), child sexual
abuse (Holmes & Slapp, 1998; Rind, Tromovich, & Bauserman, 1998), and other such terms.

The social constructionist perspective can be contrasted with the essentialist perspective.
Essentialism assumes that there are natural categories and that all members of a given category
share important characteristics (Rosenblum & Travis, 1996). For example, the essentialist per-
spective views our categories of race, sexual orientation, and social class as objective categories
that are independent of social or cultural processes. It views these categories as representing
“empirically verifiable similarities among and differences between people” (Rosenblum & Travis,
1996, p. 2) and as “depict[ing] the inherent structure of the world in itself” (Zachar & Kendler,
2010, p. 128). In the social constructionist view, however, “reality cannot be separated from
the way that a culture makes sense of it” (Rosenblum & Travis, 1996, p. 3). In social construc-
tionism, such categories represent not what people are, but rather the ways that people think
about and attempt to make sense of differences among people. Social processes also determine
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what differences among people are more important than other differences (Rosenblum &
Travis, 1996).

Thus, from the essentialist perspective, psychopathologies and mental disorders are natural
entities whose true nature can be discovered and described. From the social constructionist
perspective, however, they are but abstract ideas that are defined by people and thus reflect
their values—cultural, professional, and personal. The meanings of these and other concepts
are not revealed by the methods of science but are negotiated among the people and institutions
of society who have an interest in their definitions. In fact, we typically refer to psychological
terms as constructs for this very reason—that their meanings are constructed and negotiated
rather that discovered or revealed. The ways in which conceptions of so basic a psychologi-
cal construct as the self (Baumeister, 1987) and self-esteem (Hewitt, 2002) have changed over
time and the different ways they are conceived by different cultures (Cross & Markus, 1999;
Cushman, 1995; Hewitt, 2002) provide an example of this process at work. Thus, “all catego-
ries of disorder, even physical disorder categories convincingly explored scientifically, are the
product of human beings constructing meaningful systems for understanding their world”
(Raskin & Lewandowski, 2000, p. 21). In addition, because “what it means to be a person is
determined by cultural ways of talking about and conceptualizing personhood ... identity and
disorder are socially constructed, and there are as many disorder constructions as there are cul-
tures” (Neimeyer & Raskin, 2000, pp. 6-7; see also Lopez & Guarnaccia, this volume). Finally,
“if people cannot reach the objective truth about what disorder really is, then viable construc-
tions of disorder must compete with one another on the basis of their use and meaningfulness
in particular clinical situations” (Raskin & Lewandowski, 2000, p. 26).

From the social constructionist perspective, sociocultural, political, professional, and eco-
nomic forces influence professional and lay conceptions of psychopathology. Our conceptions
of psychological normality and abnormality are not facts about people but abstract ideas that
are constructed through the implicit and explicit collaborations of theorists, researchers, profes-
sionals, their clients, and the culture in which all are embedded and that represent a shared view
of the world and human nature. For this reason, mental disorders and the numerous diagnostic
categories of the DSM were not “discovered” in the same manner that an archaeologist discovers
aburied artifact or a medical researcher discovers a virus. Instead, they were invented (Raskin &
Lewandowski, 2000). By saying that mental disorders are invented, however, we do not mean
that they are “myths” (Szasz, 1974) or that the distress of people who are labeled as mentally dis-
ordered is not real. Instead, we mean that these disorders do not exist and have properties in the
same manner that artifacts and viruses do. Therefore, a conception of psychopathology “does
not simply describe and classify characteristics of groups of individuals, but ... actively con-
structs a version of both normal and abnormal ... which is then applied to individuals who end
up being classified as normal or abnormal” (Parker, Georgaca, Harper, McLaughlin, & Stowell-
Smith, 1995, p. 93).

Conceptions of psychopathology and the various categories of psychopathology are not map-
pings of psychological facts about people. Instead, they are social artifacts that serve the same
sociocultural goals as do our conceptions of race, gender, social class, and sexual orientation—
those of maintaining and expanding the power of certain individuals and institutions and main-
taining social order, as defined by those in power (Beall, 1993; Parker et al., 1995; Rosenblum &
Travis, 1996). As are these other social constructions, our concepts of psychological normal-
ity and abnormality are tied ultimately to social values—in particular, the values of society’s
most powerful individuals, groups, and institutions—and the contextual rules for behavior
are derived from these values (Becker, 1963; Kirmeyer, 2005; Parker et al., 1995; Rosenblum &
Travis, 1996). As McNamee and Gergen (1992) stated: “The mental health profession is not
politically, morally, or valuationally neutral. Their practices typically operate to sustain certain
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values, political arrangements, and hierarchies of privilege” (p. 2). Thus, the debate over the defi-
nition of psychopathology, the struggle over who gets to define it, and the continual revisions of
the DSM are not aspects of a search for “truth.” Rather, they are debates over the definition of
socially constructed abstractions and struggles for the personal, political, and economic power
that derives from the authority to define these abstractions and thus to determine what and
whom society views as normal and abnormal.

Millon (2010) has even suggested that the development of the DSM-IV was hampered by the
reluctance of work groups to give up their rights over certain disorders once they were assigned
them, even when it became clear that some disorders fit better with other work groups. In addi-
tion, over half of the members of the DSM-IV work groups (including every member of the work
groups responsible for mood disorders and schizophrenia/psychotic disorders) had received
financial support from pharmaceutical companies (Cosgrove, Krimsky, Vijayaragahavan, &
Schneider, 2006).

As David Patrick (2005) concluded about a definition of mental disorder offered by the
British government in a recent mental health bill, “The concept of mental disorder is of dubious
scientific value but it has substantial political utility for several groups who are sane by mutual
consent” (p. 435).

These debates and struggles are described in detail by Allan Horwitz (2000) in Creating
Mental Iliness. According to Horwitz:

The emergence and persistence of an overly expansive disease model of mental illness
was not accidental or arbitrary. The widespread creation of distinct mental diseases devel-
oped in specific historical circumstances and because of the interests of specific social
groups.... By the time the DSM-IIT was developed in 1980, thinking of mental illnesses as
discrete disease entities ... offered mental health professionals many social, economic, and
political advantages. In addition, applying disease frameworks to a wide variety of behav-
iors and to a large number of people benefited a number of specific social groups includ-
ing not only clinicians but also research scientists, advocacy groups, and pharmaceutical
companies, among others. The disease entities of diagnostic psychiatry arose because they
were useful for the social practices of various groups, not because they provided a more
accurate way of viewing mental disorders. (p. 16)

Psychiatrist Mitchell Wilson (1993) has offered a similar position. He has argued that the
dimensional/continuity view of psychological wellness and illness posed a basic problem for
psychiatry because it “did not demarcate clearly the well from the sick” and that “if conceived of
psychosocially, psychiatric illness is not the province of medicine, because psychiatric problems
are not truly medical but social, political, and legal” (p. 402). The purpose of DSM-III, according
to Wilson, was to allow psychiatry a means of marking out its professional territory. Kirk and
Kutchins (1992) reached the same conclusion following their thorough review of the papers, let-
ters, and memos of the various DSM working groups.

The social construction of psychopathology works something like this. Someone observes
a pattern of behaving, thinking, feeling, or desiring that deviates from some social norm or
ideal or identifies a human weakness or imperfection that, as expected, is displayed with greater
frequency or severity by some people more than others. A group with influence and power
decides that control, prevention, or “treatment” of this problem is desirable or profitable. The
pattern is then given a scientific-sounding name, preferably of Greek or Latin origin. The new
scientific name is capitalized. Eventually, the new term may be reduced to an acronym, such
as OCD (obsessive-compulsive disorder), ADHD (attention-deficit/hyperactivity disorder), and
BDD (body dysmorphic disorder). The new disorder then takes on an existence all its own and
becomes a disease-like entity. As news about “it” spreads; people begin thinking they have “it”
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medical and mental health professionals begin diagnosing and treating “it”; and clinicians and
clients begin demanding that health insurance policies cover the “treatment” of “it.” Once the
“disorder” has been socially constructed and defined, the methods of science can be employed to
study it, but the construction itself is a social process, not a scientific one. In fact, the more “it”
is studied, the more everyone becomes convinced that “it” really is “something.”

Medical philosopher Lawrie Reznek (1987) has demonstrated that even our definition of
physical disease is socially constructed. He stated:

Judging that some condition is a disease is to judge that the person with that condition is
less able to lead a good or worthwhile life. And since this latter judgment is a normative
one, to judge that some condition is a disease is to make a normative judgment.... This
normative view of the concept of disease explains why cultures holding different values
disagree over what are diseases.... Whether some condition is a disease depends on where
we choose to draw the line of normality, and this is not a line that we can discover ... dis-
ease judgments, like moral judgments, are not factual ones. (pp. 211-212)

Likewise, Sedgwick (1982) points out that human diseases are natural processes. They may
harm humans, but they actually promote the “life” of other organisms. For example, a virus’s
reproductive strategy may include spreading from human to human. Sedgwick stated:

There are no illnesses or diseases in nature. The fracture of a septuagenarian’s femur has,
within the world of nature, no more significance than the snapping of an autumn leaf
from its twig; and the invasion of a human organism by cholera-germs carries with it
no more the stamp of “illness” than does the souring of milk by other forms of bacte-
ria. Out of his anthropocentric self-interest, man has chosen to consider as “illnesses” or
“diseases” those natural circumstances which precipitate death (or the failure to function
according to certain values). (p. 30)

If these statements are true of physical disease, they are certainly true of psychological disease
or psychopathology. Like our conception of physical disease, our conceptions of psychopathol-
ogy are social constructions that are grounded in sociocultural goals and values, particularly
our assumptions about how people should live their lives and about what makes life worth liv-
ing. This truth is illustrated clearly in the American Psychiatric Association’s 1952 decision to
include homosexuality in the first edition of the DSM and its 1973 decision to revoke its “disease”
status (Kutchins & Kirk, 1997; Shorter, 1997). As stated by Wilson (1993), “The homosexuality
controversy seemed to show that psychiatric diagnoses were clearly wrapped up in social con-
structions of deviance” (p. 404). This issue also was in the forefront of the debates over posttrau-
matic stress disorder, paraphilic rapism, and masochistic personality disorder (Kutchins & Kirk,
1997), as well as caffeine dependence, sexual compulsivity, low-intensity orgasm, sibling rivalry,
self-defeating personality, jet lag, pathological spending, and impaired sleep-related painful
erections, all of which were proposed for inclusion in DSM-IV (Widiger & Trull, 1991). Others
have argued convincingly that schizophrenia (Gilman, 1988), addiction (Peele, 1995), posttrau-
matic stress disorder (Herbert & Forman, 2010), personality disorder (Alarcon et al., 1998), dis-
sociative identity disorder (formerly multiple personality disorder; Spanos, 1996), intellectual
disability (Rapley, 2004), and both conduct disorder and oppositional defiant disorder (Mallet,
2007) also are socially constructed categories rather than disease entities.

With each revision, our most powerful professional conception of psychopathology, the
DSM, has had more and more to say about how people should live their lives. Between 1952
and 2000, the number of pages in the DSM increased from 86 to 943, and the number of men-
tal disorders listed increased from 106 to 385. As the scope of “mental disorder” has expanded
with each DSM revision, life has become increasingly pathologized, and the sheer number of
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people with diagnosable mental disorders has continued to grow. Moreover, mental health pro-
fessionals have not been content to label only obviously and blatantly dysfunctional patterns
of behaving, thinking, and feeling as mental disorders. Instead, we have defined the scope of
psychopathology to include many common problems in living.

Consider some of the mental disorders listed in the DSM-IV (American Psychiatric
Association, 1996). Cigarette smokers have “nicotine dependence.” If you drink large quantities
of coffee, you may develop “caffeine intoxication” or “caffeine-induced sleep disorder.” If you
have “a preoccupation with a defect in appearance” that causes “significant distress or impair-
mentin ... functioning” (p. 466), you have “body dysmorphic disorder.” A child whose academic
achievement is “substantially below that expected for age, schooling, and level of intelligence”
(p. 46) has a “learning disorder.” Toddlers who throw tantrums have “oppositional defiant dis-
order.” Not wanting sex often enough is “hypoactive sexual desire disorder.” Not wanting sex at
all is “sexual aversion disorder.” Having sex but not having orgasms or having them too late or
too soon is an “orgasmic disorder.” Failure (for men) to maintain “an adequate erection ... that
causes marked distress or interpersonal difficulty” (p. 504) is “male erectile disorder.” Failure
(for women) to attain or maintain “an adequate lubrication or swelling response of sexual excite-
ment” (p. 502) accompanied by distress is “female sexual arousal disorder.”

Consider also some of the new disorders proposed for DSM-5 (expected publication, May,
2013): hypersexual disorder, temper dysregulation disorders of childhood, hoarding disor-
der, skin picking disorder, psychosis risk syndrome, among others. Psychiatrist Allen Frances
(2010), the chair of the DSM-1V task force, argued that these new “disorders” and other changes
represent a further encroachment of the DSM into the realm of common problems in living. (See
Widiger and the chapters in Part II of this volume for a more detailed discussion of the proposed
changes for DSM-5.)

The past few years have witnessed media reports of epidemics of Internet addiction, road
rage, and “shopaholism.” Discussions of these new disorders have turned up at scientific meet-
ings and in courtrooms. They are likely to find a home in a future revision of the DSM if the
media, mental health professions, and society at large continue to collaborate in their construc-
tion and if “treating” them and writing books about them become lucrative (Beato, 2010).

The social constructionist perspective does not deny that human beings experience behav-
ioral and emotional difficulties—sometimes very serious ones. It insists, however, that such
experiences are not evidence for the existence of entities called “mental disorders” that can then
be invoked as causes of those behavioral and emotional difficulties. The belief in the existence of
these entities is the product of the all too human tendency to socially construct categories in an
attempt to make sense of a confusing world.

Summary and Conclusions

The debate over the conception or definition of psychopathology and related terms has been
going on for decades, if not centuries, and will continue, just as we will always have debates
over the definitions of truth, beauty, justice, and art. Our position is that psychopathology and
mental disorder are not the kinds of terms whose “true” meanings can be discovered or defined
objectively by employing the methods of science. They are social constructions—abstract ideas
whose meanings are negotiated among the people and institutions of a culture and that reflect the
values and power structure of that culture at a given time. Thus, the conception and definition of
psychopathology always has been and always will be debated and continually changing. It is not
a static and concrete thing whose true nature can be discovered and described once and for all.
By saying that conceptions of psychopathology are socially constructed rather than scientifi-
cally derived, we are not proposing, however, that human psychological distress and suffering
are not real or that the patterns of thinking, feeling, and behaving that society decides to label
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psychopathology cannot be studied objectively and scientifically. Instead, we are saying that it is
time to acknowledge that science can no more determine the “proper” or “correct” conception of
psychopathology and mental disorder than it can determine the “proper” and “correct” concep-
tion of other social constructions, such as beauty, justice, race, and social class. We can none-
theless use science to study the phenomena that our culture refers to as psychopathological. We
can use the methods of science to understand a culture’s conception of mental or psychological
health and disorder, how this conception has evolved, and how it affects individuals and society.
We also can use the methods of science to understand the origins of the patterns of thinking,
feeling, and behaving that a culture considers psychopathological and to develop and test ways
of modifying those patterns.

Psychology and psychiatry will not be diminished by acknowledging that their basic con-
cepts are socially and not scientifically constructed—no more than medicine is diminished
by acknowledging that the notions of health and illness are socially constructed (Reznek,
1987), nor economics by acknowledging that the notions of poverty and wealth are socially
constructed. Likewise, the recent controversy in astronomy over how to define the term planet
(Zachar & Kendler, 2010) does not make astronomy any less scientific. Science cannot provide
us with purely factual, scientific definitions of these concepts. They are fluid and negotiated
constructs, not fixed matters of fact.

As Lilienfeld and Marino (1995) stated:

Removing the imprimatur of science ... would simply make the value judgments underly-
ing these decisions more explicit and open to criticism ... heated disputes would almost
surely arise concerning which conditions are deserving of attention from mental health
professionals. Such disputes, however, would at least be settled on the legitimate basis of
social values and exigencies, rather than on the basis of ill-defined criteria of doubtful
scientific status. (pp. 418-419)
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Behavior, including pathological behavior, has its origin in brain functioning. Many of our
current treatments for pathological behavior are biological in nature (e.g., drugs altering neu-
rotransmitter systems), and, more and more, noninvasive imaging techniques are being used
to study and diagnose brain abnormalities associated with some forms of psychopathology.
Understanding psychopathology ultimately must include an understanding of its biological
bases. This chapter introduces some important issues in understanding the biology of psychopa-
thology, including recent work that holds promise of a deeper explanation of the nature-nurture
interaction.

Introduction to the Human Brain

The human brain is the most complex organ known to science, and this chapter cannot do
justice to its complexity. The purpose of this chapter is to introduce the brain and its function-
ing to students who have never had a course in biological psychology. The bulk of the chapter,
however, will focus on our evolving understanding of the role of the brain and related systems
in psychopathology, including chemical underpinnings of disorders, developmental origins of
those disorders, the role of brain connectivity in normal and abnormal information processing,
and emerging knowledge of what guides brain development in normal and abnormal directions.

Box 2.1 presents a minitutorial on brain terminology. It is intended to impart a minimal
command of some important concepts and terminology; readers interested in more in-depth
information are referred to textbooks on biological psychology (Carlson, 2007; Meyer &
Quenzer, 2005).

Box 2.2 summarizes just a few of the important neurotransmitters and the concept of second
messenger systems involved in brain function and some aspects of psychopathology. As this
chapter will emphasize, this summary only reflects the current understanding of the role of
particular neurotransmitters; that understanding is certain to evolve as research reveals new
information.

The brain is far more complex than these boxes outline. As an indicator of its complexity,
it probably consists of about 100 billion neurons, each with up to 10,000 connections to other
neurons. Any particular function or behavior typically involves thousands to millions of these
neurons, usually in several different brain areas. Neurons interact in ways that influence other
neurons; a simple perception such as an odor may be initially processed in the olfactory sys-
tem, but a connection to another area of brain may also trigger a distant memory of an experi-
ence associated with that odor, and that area may then trigger emotional reactions—fear or
pleasure—associated with the earlier experience. Our experiences rely on, and our behavior is
a product of, shifting patterns of electrochemical activity wafting across loosely connected net-
works of neurons, influenced by current events; yet they are also a product of past experiences,
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BOX2.1. A MINITUTORIAL ON BRAIN TERMINOLOGY

Neuron: nerve cell. Neurons usually have distinctive projections from the cell body, which
process information. A human brain has around 100 billion neurons.

Dendrite: projection from a nerve cell that is specialized for receiving incoming sig-
nals from other neurons. Dendrites have large numbers of receptors for
neurotransmitters.

Axon: projection from a neuron that is specialized for sending signals, sometimes over
very long distances; motor neurons in the spinal cord have axons that reach
all the way to the toes. An electrical signal (action potential) reaching the end
of an axon releases chemicals called neurotransmitters, which then chemically
interact with receptors on dendrites of the next neurons, which may result in a
signal in that neuron.

Action potential: an electrical signal conducted down an axon. Action potentials are biolog-
ical signals that involve both chemicals (movement of ions, or charged particles
of sodium and potassium) and the voltage shifts that accompany ion movement.
A full review of it is beyond the scope here, but note that both chemical changes
and electrical activity can influence signaling, as signaling involves both.

Synapse: the junction between axon and dendrite, where neurotransmitters transmit
information between neurons. Interactions at the synapse are so complex that
it is difficult to express that complexity adequately. Each neuron may have
hundreds to thousands of synaptic inputs, and whether that neuron fires (has
an action potential) typically depends on the sum of excitatory and inhibitory
input from a large subset of those inputs.

Neurotransmitters: the chemicals that convey information between neurons. This is not
the same as electrical action. Neurotransmitters may chemically excite the
next neuron (making it more likely to conduct an electrical signal) or inhibit it
(making it less likely), and thousands of excitatory and inhibitory synapses may
interact on a given neuron. Neurotransmitters may act by opening or closing
ion channels (thus altering the electrical charge of the neuron) and by activat-
ing chains of chemical events called second messenger systems, which may alter
electrical activity and metabolic activity, protein synthesis, and gene expres-
sion. It is believed there are about 200 chemicals that serve as neurotransmit-
ters, with just a few of them listed in Box 2.2.

Learning and memory: to the best of our current knowledge, learning consists of changes
in synapses. Changes can include strengthening the connections at a group of
synapses, controlling a particular aspect of behavior, and even growing new
synapses. Even the adult brain is a very dynamic organism, and formation of
new connections, breaking of old and less-used ones, and generation and loss
of nerve cells seem to be common events. Most of these changes seem to involve
the chemical sequences known as second messenger systems. Changes in the
brain during development, which have similar mechanisms of change, will be
discussed later in the chapter.

Connectivity: the sequence of activation patterns between major brain areas. In an individual
who reads, activity is evoked in visual, language, and thought areas of brain. In
an illiterate individual who looks at the same text, activity occurs only in visual
areas; we say that the connectivity of the literate and illiterate brain are different.
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BOX2.2. NEUROTRANSMITTERS AND BEHAVIOR

Complex chemical processes are used to synthesize neurotransmitters and their receptors,
which are also complex molecules. Drugs that alter neurotransmitters can act in a variety
of ways. They can increase synthesis of a transmitter, increase its release, slow down its
chemical breakdown so that it can act for a longer period of time, imitate it to stimulate
receptors, or block receptors to block the transmitter action. Only a small fraction of the
200 or so chemicals thought to be transmitters have been connected to various forms of
psychopathology. Although the following list is oversimplified, here are some associations
between a few transmitters and the functions and malfunctions they are thought to be
involved in:

Dopamine: part of the brain’s reinforcement system. Involved in addictions (it is a critical
transmitter for perceptions of pleasure), in schizophrenia (antipsychotic drugs
block dopamine receptors), and in control of movement, it is the main trans-
mitter associated with Parkinson’s disease, which is accompanied by loss of
many dopamine-producing cells and treated by therapies to increase dopamine
availability.

Serotonin: first associated with sleep, now also thought to be involved in depression.

Glutamate: first associated with neural bases of learning, now also thought to be involved
in growth and development processes (the processes of growing the brain and
forming new connections during learning are fairly similar). Glutamate is a
widespread neurotransmitter, and it appears to be involved in many forms of
learning, from simple associations to complex learning.

GABA: an acronym for gamma-aminobutyric acid, this transmitter inhibits or slows
down firing of nerve cells. Antianxiety drugs act mainly to increase GABA
activity.

Cannabinoids: receptors for chemicals, resembling those in marijuana, have recently been
found in the brain, as have naturally occurring chemicals that normally inter-
act with those receptors. A major function of cannabinoid systems seems to
be modulating release of other transmitters, including those in the dopamine
reinforcement system. Cannabinoids are currently targets of several kinds of
research on potential therapeutic agents.

Second messenger systems: many neurotransmitters, not just the few listed above,
act through second messenger systems. Typically, a neurotransmitter (the
“first messenger”) binds to a receptor, usually located on a dendrite. That
receptor then activates an enzyme (the “second messenger”) within the
dendrite, and the enzyme then chemically changes the shape of one or
several proteins within the dendrite. Those changed proteins can do sev-
eral things, such as activate gene expression to stimulate changes such
as growth or production of more receptors, change existing receptors
(to make them more sensitive or less sensitive), open or close channels
that permit passage of ions and thus directly affect the likelihood of an
action potential, activate microRNAs, or enable a variety of other chemi-
cal events in the postsynaptic dendrite. Second messenger systems enable
neurotransmitters to have a remarkable range of effects, not just to trigger
an action potential.
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with some experiences having only transient effects and others processed and repeated to the
point where they become persistent parts of us.

With such a staggering degree of complexity, it is hardly surprising that we do not yet fully
understand the brain. Work is actively continuing on such topics as determining transmitter
bases of cue learning in drug addiction, biological signaling systems that lead to progressive loss
of brain tissue in early-onset schizophrenia, gene expression abnormalities that produce brain
malformations characteristic of autism, transmitter basis of individual differences in aspects
of personality such as temperament and sensation seeking, mechanisms underlying effects of
prenatal drugs and chemicals on brain growth, mechanisms underlying environmental effects
on brain growth and development, and many others. Despite the complexity, however, research
has already revealed much about different aspects of the brain that function abnormally in sev-
eral types of psychopathology and the neurotransmitter basis of some disorders and their drug
therapies.

The brain also has more far-reaching effects than one might guess. The brain is situated
within, and interacts extensively with, the entire body. The brain not only controls behavior,
it also controls most hormones by controlling the pituitary gland, including hormones associ-
ated with sexual behavior, thyroid function, and reactions to stress (Carlson, 2007). Control of
hormones is often influenced by psychological processes such as perceptions of stress and of
the degree of personal control over stress, and, as explained later, by events that influence the
development of the stress response system. Through hormones and through direct nerve con-
nections, the brain also strongly influences the immune system (Wrona, 2006). Both hormones
and immune signals can signal the brain. The brain has receptors for most or all hormones
and immune signals, through which they can influence brain activity and therefore behavior.
Literally, the state of our health and hormonal systems can influence behavior, and our mental
health can influence our hormones and our physical health, acting through now-established
biological mechanisms. So, when a person suffering from a psychiatric disorder also has a
depressed immune system or abnormal levels of stress hormones, the association of psychopa-
thology with disorders of these other systems might go in either direction—pathology in brain
function might cause disorders in other systems, or disorders in other systems can trigger psy-
chopathology, as later chapters discuss for depression and schizophrenia. This interaction is
an underlying mechanism behind the observation that some psychiatric disorders also result
in higher levels of physical illness, and it is the reason that a thorough physical examination is
important for individuals with psychopathology. Many times antidepressant medication will
be prescribed, while the person is really suffering from a low thyroid hormone level. In general,
treating the cause of a disorder is more effective than treating a symptom.

Brain Abnormalities Associated With Psychopathology

In recent years, advances have been made in understanding and treating many psychological
disorders using biological techniques. The early, and often accidental, findings that some drugs
alleviated psychiatric symptoms led to the development of modern psychotherapeutic drugs
and to the hypotheses of the 1950s and 1960s that many psychiatric disorders were a result
of imbalances in neurotransmitter systems. Early attempts to verify this through postmortem
studies found a number of transmitter differences associated with particular disorders (e.g.,
between individuals with schizophrenia and normal controls), although we now regard prob-
lems associated with these early drug studies (i.e., a lapse of many hours between death and
tissue preservation, sometimes coupled with sketchy diagnostic information) as problematic for
interpretation of the information obtained. In the 1990s, newly available noninvasive imag-
ing technology largely confirmed, and considerably refined and extended, those early hypoth-
eses, and continuing pharmaceutical development allowed us to refine, revise, and focus our
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hypotheses concerning the neurochemical bases of many disorders. What exactly do we know
today about the neural bases of psychological disorders?

Inferences From Psychiatric Drug Effects

First, we have learned that there are fairly effective treatments for many disorders. Commonly
used treatments for schizophrenia, depression, attention-deficit/hyperactivity disorder (ADHD)
and anxiety are listed in Table 2.1. Several other disorders have recently been treated success-
fully with drugs in some individuals, including obsessive-compulsive disorder and some types
of addiction. Generally (but see below), the drug treatments tend to be fairly effective, which is
good news for professionals treating these disorders and for their clients. How much informa-
tion this gives us about each disorder’s cause, however, is a different story. Why?

For some disorders, the mode of action of the drugs is rather well established. For schizo-
phrenia, for example, it is well accepted that antipsychotic drugs are dopamine receptor
blockers—their therapeutic effect is closely related to their effectiveness in reducing activity
in the dopamine neurotransmitter system (Seeman, 1987). That does not, however, necessarily
imply that schizophrenia is an overactivity in the dopamine system. Why? Treating a symptom
effectively does not imply that one is treating a cause of the symptom. As an example, if you
treat an infection-induced fever with aspirin instead of antibiotics, you can reduce the fever
without getting rid of the infection. This also holds true for the brain: early treatments for the
motor disorder Parkinson’s disease (marked by tremor, postural and motor changes, and loss of
brain dopamine neurons) included fairly effective use of drugs that block another transmitter,
acetylcholine. More modern treatments increase levels of dopamine, but the early treatments
had apparent effects by bringing an acetylcholine/dopamine balance closer to normal. Even
dopamine-based treatments do not address the cause, which is a progressive loss of dopamine
neurons due to one of several agents or processes that can kill them. So, finding that a drug alle-
viates a disorder does not necessarily tell us the actual cause of that disorder.

For other effective drugs, the mode of clinical action remains in dispute. For treating depres-
sion, several classes of drugs are listed in Table 2.1. Each of them has been found to alleviate
depression in some people (but note that placebos are also effective in many people). None of
them is effective in every person suffering from depression. Each drug, however, has a number

Table 2.1 Examples of Drugs Used for Treating Psychological Disorders

Disorder Drug Action Generic Name Trade Name
Depression MAQO inhibition Phenelzine Nardil
Tricyclic Amitriptyline Elavil
Imipramine Tofranil
SSRI Fluoxetine Prozac
Sertraline Zoloft
Paroxetine Paxil
Anxiety Disorders GABA agonist Diazepam Valium
Schizophrenia DA receptor blocker Haloperidol Haldol
Chlorpromazine Thorazine
Thioridazine Mellaril
Trifluoperazine Stelazine
Clozapine Clozaril
ADHD Various stimulants Methylphenidate Ritalin
Amphetamine Adderall

MAO, monoamine oxidase; SSRI, selective serotonin reuptake inhibitor; DA, dopaminergic.
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of direct and indirect effects on the brain, and determining which of those effects actually is the
therapeutic mechanism has been difficult. There is some consensus, mostly based on improved
effectiveness of the selective serotonin reuptake inhibitors (SSRIs) such as Prozac, that depres-
sion is a serotonin-based phenomenon, but that is not yet a universally accepted conclusion.
Recent research suggests that antidepressants also stimulate neurogenesis (formation of new
neurons, even in adult brains; Malberg, Eisch, Nestler, & Duman, 2000) and increase levels of a
transmitter involved in neural and dendritic growth, called brain-derived neurotrophic factor
(BDNF; Levinson, 2006; Molteni et al., 2006). There is growing opinion that, although drugs
may alleviate depression, the underlying cause may be a long-lasting change in neural circuitry,
possibly triggered by stress interacting with particular gene systems (Lee, Jeong, Kwak, & Park,
2010). However, this has not yet been proven. Clearly, when a drug has several chemical and even
anatomical effects and helps depression, it is difficult to determine which of those effects is the
reason for the antidepressant action of the drug.

No single drug is universally effective for depression. Pharmaceutical treatment of depres-
sion is largely a matter of conducting experiments on a patient until one finds the best treat-
ment. Family history (Was there a depressed family member treated successfully with a drug?),
particular symptoms, and research findings can inform that decision, but it is still an individual
experiment. This frequent observation may imply that depression can have different underlying
mechanisms in different individuals.

With these cautions in mind, we can make some statements about what drug therapies sug-
gest about the causes of various disorders. It is moderately clear that effective therapies for
schizophrenia reduce activity in the dopamine system, that drugs for anxiety stimulate GABA
receptors, that stimulants for ADHD activate catecholamine (dopamine and norepinephrine)
systems, but we do not know exactly the basis for treatment for depression. But a caution for the
future remains: what we now think about the underlying chemical bases of mental disorders may
prove in the future to be in error.

Noninvasive Imaging Studies

Are psychiatric disorders merely chemical imbalances in the brain? In recent years, tech-
niques for studying the chemistry and blood flow of a living brain have allowed us to study
brain structure and activity in the live individual and thus to compare brains in normal indi-
viduals to brains of individuals with specific disorders. Brain areas have long been linked to
specific aspects of normal and pathological behavior, and new techniques have emerged to
largely confirm earlier research and considerably amplify our knowledge. Noninvasive tech-
niques include magnetic resonance imaging (MRI) and its offspring functional MRI (fMRI;
the former is like an enhanced X-ray in that it gives a static picture, the latter reflects dynamic
changes over time, and both primarily look at blood flow to various brain areas), positron
emission tomography (PET, which uses tiny amounts of radioactively labeled chemicals to
identify locations of particular neurotransmitter receptors), and a variety of other tech-
niques to spy on the chemistry, metabolism, and electrical activity of the living brain (Otte &
Halsband, 2006).

Studies using these techniques have largely confirmed some hypotheses about the neuro-
chemical bases of some disorders. For example, D, dopamine receptors are more numerous in
several brain areas of many, but not all, schizophrenics (Huizink & Mulder, 2006; Wong et al.,
1986), and dopamine release is elevated in many, but not all, individuals with schizophrenia
(Laruelle et al., 1996), which fits well with the inference from drug studies that schizophrenia
might be an overactivity of some aspect of the dopamine system. Schizophrenic individuals
also have a well-documented underactivity of areas of prefrontal cortex, which seems to be
related to attentional deficits (MacDonald & Carter, 2003). But the picture of the biological
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bases of schizophrenia is complicated by a number of apparent discrepancies between differ-
ent individuals. Some schizophrenics have elevated D, dopamine receptors, while others do
not. Some have loss of brain tissue, but some do not; some respond to antipsychotic drugs,
but some do not. Some have acute onset in early adulthood, while some begin deteriorating in
middle childhood. Further complicating the picture is that recent work has shown that severe
early-onset schizophrenia is accompanied by progressive loss of cortical tissue throughout
adolescence; literally, children with schizophrenia progressively lose cortical tissue at a rate
that far exceeds normal developmental changes (Thompson et al., 2001). In addition to these
changes, individuals with schizophrenia have different patterns of brain connectivity—the
sequencing, timing, and strength of activation in brain areas—in a substantial number of
brain systems, ranging from attentional to language processing systems (Henseler, Falkai, &
Gruber, 2010; Lynall et al., 2010). Schizophrenics with negative symptoms, such as emotional
and social withdrawal, show larger connectivity differences than positive symptom individu-
als, such as hearing voices (Shaw, Gogtay, & Rapoport, 2010). These findings suggest that the
brains of schizophrenics are substantially maldeveloped, which leads to different patterns of
information processing than in normal individuals. Although there is no real current con-
sensus on the cause(s) of schizophrenia, it appears that it is a neurodevelopmental disorder in
many cases (Rapoport, Addington, Frangou, & Psych, 2005), that is, a genetic predisposition
exacerbated by unknown developmental influences. Prenatal viruses and stress are among
the possible causes that have been suggested, and there may be different triggers for differ-
ent individuals. In particular, it is thought that progressive brain maldevelopment results in
abnormal connections between the frontal lobes and dopamine neurons, altering the normal
control of thoughts and behaviors.

Noninvasive techniques are revolutionizing our understanding of the neural basis of psycho-
pathology, but even with noninvasives, the experimental design, method of analysis, and choice
of dependent measures can influence what one might find. For example, in evaluating gross
levels of blood flow, one can conclude that schizophrenics have an underactive frontal lobe and
hypothesize that this is related to poor attentional control. But if we look at sequential changes
in blood flow during an ongoing task (one can do this with fMRI), we find that the sequence of
activation of many different brain regions is changed. This is what we mean by differences in
connectivity, and it probably reflects physical differences in the synaptic connections between
brain regions. Although the choice of design does not determine what one does find, it can influ-
ence what one might find. If you are not looking at a particular variable such as connectivity, you
are unlikely to notice if it differs between individuals or between groups.

In recent years, the use of noninvasive imaging to study brains of individuals with various
disorders has increased so rapidly that any summary would be quickly out of date. But it is clear
that brains of individuals with many kinds of disorders have various kinds of abnormalities of
structure and function. The following is a sample of recent findings.

 Dyslexic individuals have lower activity in several brain regions (especially posterior
occipital/temporal and parietal/temporal areas) associated with reading (Shaywitz,
Lyon, & Shaywitz, 2006).

o Autistic children have malformed brains in a variety of areas, with overgrowth of
anterior areas and undergrowth of posterior areas especially common (Courchesne,
Redcay, Morgan, & Kennedy, 2005). For autistic individuals, these findings from non-
invasive imaging studies have been substantially confirmed by autopsy studies on brain
showing widespread malformations (Wegiel et al., 2010).

o Children with ADHD have less activity in frontal areas associated with response inhi-
bition than normal children (Booth et al., 2005; Konrad, Neufang, Hanisch, Fink, &
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Herpertz-Dahlmann, 2006; Turkeltaub, Gareau, Flowers, Zefliro, & Eden, 2003). They
also show developmental delays in reaching adult-like patterns of brain connectivity,
and improvement is associated with normalization in connectivity (Shaw et al., 2010).
o Although the picture for depression is complicated, there is evidence that unipolar
depression is associated with increased metabolic activity in amygdala and areas of
prefrontal cortex, areas associated with emotional processing (Drevets, 2003).

A caution for interpreting noninvasive imaging techniques is that, while the techniques are
essential for identifying changes in activity and connectivity in various disorders, it is some-
times difficult to identify exactly what those differences mean. For example, overactivity of some
parts of the frontal lobe during effortful tasks has been reported in depression (Ebmeier, Rose, &
Burman, 2006). Does that mean that these areas are performing better than in normal indi-
viduals, as intuition would suggest, or that successful performance on the task requires more
effort than in normal individuals? Evidence suggests the latter, indicating that the most intuitive
explanation for differences may not always be the correct explanation.

As discussed below in the section on brain development, the theory that connectivity differ-
ences in the brains of individuals with various disorders is consistent with the notion of devel-
opmental origins of psychopathology, as development of brain typically involves processing of
more and more complex information with maturation. It is also consistent with the notion that
events or processes that occur during development can alter the trajectory of development, the
ways in which connections grow, strengthen, or weaken to produce an adult brain. Early errors
in development can continue to cascade, as brain development, like cognitive development, is
characterized by later development building on earlier development; early errors can trigger
additional errors later in the cascade. Shaw et al. (2010) have recently stressed that many child-
hood psychiatric disorders, including ADHD and childhood schizophrenia, may very well be
the result of deviations from normal patterns of brain development.

Noninvasive imaging has increased both our awareness that many disorders have associated
brain changes and the specificity of our knowledge of how those brain changes might affect a
person’s behavior, but there are still some limitations to what noninvasive techniques can reveal.
In particular, imaging studies done after diagnosis cannot fully explain how brain abnormali-
ties might come to exist. For that, we turn to a brief discussion of brain development.

Developmental Antecedents of Neurological Disorders

Like the brain itself, the development of the central nervous system is a topic far too complex
to adequately discuss in this chapter. Prenatal growth proceeds from a single fertilized egg to
differentiation into definable organ systems to growth of the most complex organ known (the
brain) in a remarkably short time. After birth, brain growth is associated with rapid increases
in information processing, such as rapid acquisition of complex language. We only partially
understand the processes involved in that growth and development. In general, however, devel-
opment of brain is a complicated interaction of genes, prenatal environment, and postnatal
environment.

Genes

Genes largely seem to determine the general pattern of brain development that a given organism
may undergo. Genes influence such factors as segmentation of the developing brain (initial divi-
sion into regions that will eventually become forebrain, hindbrain, spinal cord, etc.), types of
nerve cells and types of transmitters, and patterns of interconnections that grow between brain
areas (Sanes, Reh, & Harris, 2006). Generally, a human embryo will grow a typically organized
human brain, which will then function like a typical human brain; but the process of developing
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a typical human brain is complex enough that there are many possibilities for deviations from
normal development to occur.

A large number of studies indicate that there are genetic risk factors for disorders such as
schizophrenia, depression, and substance abuse disorders. With very few exceptions, such as
Huntington’s disease, genes do not directly determine who develops a particular disorder, they
only influence the probability of that disorder. For example, if a person diagnosed with schizo-
phrenia happens to have an identical twin, the probability of the twin also having the disease
is as high as 50% (estimates differ in different studies; McGue & Gottesman, 1991). That is a
much higher risk than that for the general population, but an overlooked part of the meaning
of the statistic is that 50% or more of people who have genes identical to a schizophrenic’s genes
(by definition, identical twins have identical genes) do not develop schizophrenia. So, what-
ever genes are associated with schizophrenia do not directly cause schizophrenia, although they
can make its development much more likely. (Please note the distinction between being a twin,
which does not increase the risk of schizophrenia, and being the twin of a schizophrenic, which
does.)

Gene Expression

Genes are not simply “there”—they are expressed (become active and synthesize their respec-
tive proteins) in response to signals that can activate or silence them. The degree to which a gene
is expressed determines how much of its protein is produced, which in turn determines the
magnitude of effect of that gene. For example, D, dopamine receptors are involved in several
behavioral roles, one of which is reinforcement, including perceptions of pleasure in response
to addictive drugs. Literally, all addictive drugs activate D, receptors, and that activation is an
important part of the euphoria that can lead to repeated use and addiction (Volkow et al., 2006).
Internal chemical conditions that activate the gene that produces the D, receptor increase sensi-
tivity to addictive drugs. Chemical conditions (such as neurotransmitter activity) that increase
expression of the D, receptor gene include activation of the dopamine pathways by addictive
drugs. Literally, administration of an addictive drug can change the chemistry of the part of the
brain that controls reaction to addictive drugs (Volkow et al., 2006), and this change involves
both changes in dopamine release and in D, receptor expression. Although direct gene expres-
sion studies are relatively new, evidence indicates that addictive drugs such as nicotine can
induce expression of a variety of genes involved not only with the dopamine receptors, but also
with growth and development processes (Polesskaya, Smith, & Fryxell, 2007). Thus, the chemi-
cal environment can control expression of particular genes, and, in the case of addiction, the
genes activated by drug consumption lead to brain changes cuing additional drug consump-
tion. Probably, disorders with a partial genetic basis such as schizophrenia are induced by a
combination of events: having the gene or gene combination necessary for schizophrenia (this is
determined by heredity), in conjunction with developmental events that cause a particular level
of expression of those genes (this is environmental).

Regulation of Gene Expression

How might genes and environment interact? We are just beginning to learn what factors are
involved in regulating gene expression, and our knowledge is rapidly developing. Two factors
that have been identified are DNA methylation and microRNAs. Referred to as “epigenetic,”
processes such as DNA methylation (attaching a methyl group to a segment of DNA to inac-
tivate it) serve as “controllers” of activity of various genes, both during development and into
adulthood. DNA methylation can apparently be triggered in at least two ways: production of
methylating chemicals by other genes, and the internal chemical environment of the organism.
In turn, the internal chemical environment can be influenced by various drugs and by nutrition.
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Another type of controller has also been recently discovered. MicroRNAs are noncoding
(i.e., they do not produce proteins like regular RNAs do) short segments of RNA, which serve
mainly to regulate expression of other genes. They are triggered by neurotransmitters in some
cases, showing how intricate the regulation of gene expression can become. Literally, synaptic
transmission can activate microRNAs (Wibrand et al., 2010), which then regulate the expression
of particular genes, influencing processes such as cell metabolism, cell growth, and formation
of new synapses. The growing connections can then shape the “connectivity” of brain regions.
This is likely to be an important part of how environment can alter gene expression to produce
pathology in both brain and behavior.

Epigenetic regulation of brain development has very recently become of interest in under-
standing neurodevelopmental disorders, such as schizophrenia. Although the study of epigen-
etic mechanisms is still in its infancy, studies are beginning to emerge suggesting, for example,
that hypermethylation of reelin, a gene important in neural development, may contribute to
faulty neural development in schizophrenia (Graff & Mansuy, 2009). We may soon find that
environmentally induced changes in expression of genes, acting through mechanisms such as
DNA methylation or microRNAs, are the determining factors for those at risk who actually
develop schizophrenia, versus those at risk who do not.

In most cases, we do not yet know what specific genes are risk factors for specific disorders,
and a historical caution is that many past theories of the biological cause of particular disorders
have proven to be incorrect. Recent research suggests some possibilities for the genetic basis for
depression and schizophrenia. For depression, recent research suggests that many depressed
individuals have a different allele (form) of a gene that produces a protein involved in transport
of serotonin (Caspi et al., 2003); this can result in less efficient activity in the serotonin system.
For schizophrenia, research has recently focused on a particular chromosome region (22q11;
Shifman et al., 2006), although many other potentially influential genes are being studied. The
precise meaning of the possible involvement of the 22q11 region has yet to be determined, and
future research will be required to determine whether and which of these possibilities are actu-
ally correct. It is important to know that it is not just the presence of a particular gene or genes
that produces most forms of psychopathology, but the presence and expression, with the latter
possibly controlled by epigenetic processes.

Prenatal Development

During the prenatal period, exposure to a variety of drugs and toxins can influence brain devel-
opment. Rapid, sequential growth of brain cells renders the fetal brain especially susceptible
to chemicals that can alter its growth. For example, fetal alcohol syndrome, seen in children
born to women who drink heavily during pregnancy, includes distinctive facial malforma-
tions, bone and joint abnormalities, and reduction in brain growth and organization, which
causes moderate to severe mental retardation (Mattson, Schoenfeld, & Riley, 2001). Many stud-
ies have documented that prenatal exposure to other drugs as varied as cocaine, anticonvul-
sants, and nicotine can induce abnormal brain development, suggesting a general rule that any
drug that can affect brain function or behavior in the adult has the potential to alter prenatal
brain development. Even very short binge consumption of alcohol (the equivalent of as little as
getting intoxicated on two occasions) may have striking effects on prenatal physical develop-
ment in mice (Sulik, Johnston, & Webb, 1981). As a general rule, little can be done to alleviate
brain growth problems caused by prenatal conditions, and studies have documented that many
problems stemming from alcohol or drug abuse during pregnancy persist at least into adult-
hood of the offspring. Because effects of prenatal drugs tend to be enduring, prevention (avoid
addictive drugs and toxic chemicals altogether, minimize use of medically required drugs that
alter brain or behavior) is very important. Avoiding drugs and alcohol is especially important
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during very early pregnancy, when organ systems such as brain first begin to develop. Because
fetal brain damage from drugs or alcohol can occur during very early pregnancy, before most
women are aware they are pregnant, it is important to avoid drugs or alcohol if a woman might
become pregnant. We emphasize that even “minor” drugs, such as cigarettes or some prescrip-
tion drugs, can affect brain growth during the prenatal period, and these effects are then per-
manent, negatively affecting the child for his or her entire life.

Although data are still sketchy, it appears that many conditions that affect prenatal brain
development do so by influencing a signaling system (retinoic acid, also recently found to be a
neurotransmitter), controlling expression of genes that control the overall shape and form of
the growing brain, the total number of cells produced, the organization of the basic columnar
units of cortex, or signals that guide axons and synaptic connections (Sanes et al., 2006). Drugs
as varied as alcohol, some acne medications, and an overdose of vitamin A can affect the level of
retinoic acid and hence induce brain defects.

Disorders most often associated with prenatal drugs use include mental retardation, and
there is evidence that some types of learning and attentional disorders are more likely in chil-
dren whose mothers used alcohol or various drugs during pregnancy (Huizink & Mulder, 2006).
Other severe disorders, such as autism, seem to have their origins in early pregnancy, but the
specific reason for brain malformations in autism are not yet clear (Courchesne et al., 2005).

Postnatal Development

Although most brain cells are formed prior to birth in humans, a tremendous amount of growth
in dendrites and in synaptic connections continues for years. Growth lasts for a particularly
long time in frontal areas of the brain involved in inhibitory control of behavior and other com-
plex functions (Cunningham, Bhattacharyya, & Benes, 2002). Growth is not always progressive;
around the time of puberty, for example, there is a large reduction in synapses through a “prun-
ing” process (Teicher, Andersen, & Hostetter, 1995). Presumably these are excess synapses, and
the pruning may be associated with better focusing ability as a child matures. It now appears
that there is a lifelong process of forming and breaking synaptic connections (see “Learning and
memory” in Box 2.1), and this process is more robust during childhood and adolescence than
it is later in adulthood; that is, the young brain is more “plastic” than the fully adult brain. In
the child and adolescent, most growth in connections seems to be in reaction to neural activ-
ity in brain systems, which in turn is usually induced by sensory input from the environment.
Experimental data in animals (Blakemore & Cooper, 1970) and anecdotal evidence in humans
indicate that lack of experience with a particular type of visual stimulation in early childhood
severely restricts the ability to perceive that kind of stimulation later in life. The brain has to
learn to perceive, and if it lacks opportunities to learn some types of perception, its ability to
process those kinds of information later in life is severely limited.

Work by Sapolsky, Meaney (2001), and others have found that the quality of maternal care
for infant rats can affect development of the pituitary/adrenal stress response system. Rat pups
that receive more intensive mothering develop stress response systems that produce lower lev-
els of adrenal hormones in response to stress (Caldji et al., 1998). Interestingly, this can affect
the offspring in adulthood and old age. In adulthood, they are calmer, more attentive mothers,
thus giving their own offspring the same attention that kept them calm. Thus, there is mother-
daughter transmission of behavior, acting through a nongenetic mechanism (Meaney, 2001). In
old age, poorly mothered animals have high levels of stress hormones, which are toxic to brain
cells, and they lose brain cells and spatial memory relatively rapidly. Well-mothered animals
do not have the premature loss of brain cells seen in poorly mothered animals and preserve
their spatial memory capability farther into old age (Meaney, Aitken, van Berkel, Bhatnagar, &
Sapolsky, 1988). Thus, the quality of maternal care has important biological impacts on brain
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development. Good maternal care biases a mother toward providing good maternal care to her
own young and affects both genders on other aspects of behavior, because good maternal care
reduces stress responses and preserves brain capabilities longer into old age.

Enrichment can influence brain development far past the early postnatal period. Recent
research indicates that sensory aspects of development normally include an element of recruit-
ment: that is, activity in basic sensory systems “recruits” higher-order systems to process the
information in a more sophisticated manner (Chou et al., 2006; Gogtay et al., 2004), which
then becomes part of the connectivity of the brain. For example, noninvasive imaging studies
have found that presentation of words as stimuli to infants induces activity only in the primary
visual cortex. In young children who can recognize the lines as combining to produce letters,
they induce activity in secondary visual cortex. In elementary school children who recognize
that letters combine into words, activity is induced in areas involved in more complex process-
ing (Schlaggar et al., 2002). Recruitment of additional brain areas eventually extends into areas
associated with semantic associations of a word, not just its immediate meaning (Chou et al,,
2006). This is a developmental trend in many systems—early on, input gets basic processing
from primary systems, and input that gets a lot of basic processing recruits other systems to pay
attention to it, and they conduct more sophisticated analysis of the input. That more sophisti-
cated analysis leads a 12-year-old to understand more from the visual stimulus AARDVARK
than a 3-year-old can understand. This recruitment becomes semihardwired later in develop-
ment, and the connections formed by it are a part of what we referred to as connectivity earlier
in the chapter. That is, AARDVARK triggers patterns of connectivity in an adult that do not
occur in a 3-year-old, with the associated increase in meaningfulness of the stimulus.

A fascinating recent finding is that patterns of connectivity can be changed by developmental
or life events. Although it is hard to ascribe connectivity differences observed between schizo-
phrenic or ADHD individuals and normal individuals to a particular life event, it is much easier
when connectivity differences are associated with specific instances of abuse during childhood
(Miskovic, Schmidt, Georgiades, Boyle, & Macmillan, 2010).

For many individuals, mood and anxiety disorders, schizophrenia, and addictions first
become evident in adolescence. Most addictions, for example, originate in experimenting with
drugs during early adolescence. For nicotine addiction, the 11- to 14-year age range seems to be
a sensitive time period. This seems to be due to a combination of factors involved in brain matu-
ration, including heightened sensitivity to the reinforcing effects of nicotine (Torres, Tejeda,
Natividad, & O’Dell, 2008), heightened sensitivity to changes in brain growth (dendritic branch-
ing patterns) in several brain areas (Bergstrom, McDonald, French, & Smith, 2008; McDonald
et al.,, 2007), and immature executive function and decision making (Stansfield & Kirstein,
2006). Thus, adolescent animals form a preference for nicotine in as little as a single exposure,
and nicotine induces changes in the developmental trajectory of brain systems, which ultimately
sculpts an adult brain tha