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Preface

This book is the product of many years’ experience teaching behavioral
science in a way that demonstrates its relevance to clinical medicine. We
have been guided by the reactions and evaluations of many first-year
medical students. The result is a conceptual framework different from those
that we and others had tried before.

Because the clinical relevance of knowledge about human behavior is less
apparent to many first-year students than that of the other traditional pre-
clinical courses, books and courses organized as brief introductions to
psychology, sociology, and behavioral neurology have often been poorly
received. Various medical schools and texts have explored ways to
overcome this difficulty. One text organizes the presentation around very
practical problems which are of unmistakable interest to the future
physician: the therapeutic relationship, death and dying, sexuality, and
pain, to give a few examples. Another emphasizes stages of development,
periods of the human life cycle, as its organizing principle. Both of these
approaches have merit and have been used successfully in various schools.
They seem to us, however, to have a potentially serious shortcoming. They
focus student attention too much on the more immediately intriguing
issues of specific clinical problems or on the more easily recognized age-
specific behavioral issues. In the limited time available, the teaching of
general principles of human behavioral functioning may then be neglected.
Our experience, which includes work with students later in their training,
suggests that understanding basic principles of human behavior is the
soundest foundation for future physicians, who need to be able to think
broadly and creatively about the human condition and about the problems
of thinking, feeling, and acting experienced by their patients.

The approach we take in this book emphasizes clinical relevance while
retaining a behavioral science orientation. That body of knowledge from
the basic behavioral sciences considered most important for medicine is
divided into five behavior function areas, each of which, when impaired, is
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directly related to a corresponding area of behavior disorder or psycho-
pathology. We begin with an introductory chapter in which this concept
and its relation to behavior pathology are discussed and illustrated with
case examples. This general introduction is followed by five units, each of
which examines a behavior function from psychological, sociological,
developmental, and neurobiological perspectives, and includes informa-
tion about typical disorders associated with impaired functioning in that
area. Throughout, we recognize and stress that the presentations in each
unit are simplifications for purposes of conceptualization and teaching.
Any one aspect of a person’s behavior is intimately bound up with all of the
others.

The final unit extends the discussion of behavioral science beyond its
relation to behavioral disorders to consider its relevance for disorders of
bodily functioning. Cardiovascular disease is used as the principal example.
The relevance of this basic knowledge not only for psychiatric medicine but
for all areas of medical practice thus becomes clear. This unit draws
extensively upon the developing field of behavioral medicine.

Among the many colleagues, students, and associates who have assisted
us with this project, we wish particularly to express our appreciation to Mr.
Chet Van Wert of Springer-Verlag New York for his encouragement and
support, and to Ms. Betty Ray and Ms. Deborah Coley of the Duke
University Medical Center for their devoted processing and reprocessing of
our words.



1

Introduction: Behavior
Function Areas and Dimensions
of Psychopathology

Human and animal behavior may be classified for study and teaching in
many different ways. All classification systems are to some degree arbitrary,
reflecting both the preconceptions and the interests of their creators. There
are no truly “natural” systems of classification and no theoretical systems
which are finally or absolutely correct. Such systems are judged not for their
ultimate truth but for their usefulness in ordering the observed data in ways
which provide satisfying explanations, permit some prediction and influence
of future events, and foster new observations by raising additional questions.
The usefulness of a classification or other theoretical system is itself a relative
matter, depending in large part upon the particular purposes for which it is
intended.

The purpose of this book is to provide the student of medicine with a
background of knowledge in the areas of behavioral science important to
understanding individual human misery and its alleviation. Its aim is to
present information of current clinical importance as well as to provide a
basic grasp of topics and approaches in behavioral science which will enable
the student to keep abreast of future developments in the understanding and
treatment of the psychosocial contributions to bodily illness (behavioral
medicine) as well as the specifically behavioral disorders that have been the
traditional province of psychiatry.

The physician is most centrally concerned with the distress of individual
patients. Our presentation of behavioral science knowledge will therefore be

1



2 Introduction: Behavior Function Areas and Dimensions of Psychopathology

organized around Units which correspond as closely as possible to the major
areas of disordered behavior as it has been understood by psychiatrists and
clinical psychologists studying and treating individual patients. Defining
behavior as the aggregate of an individual’s thoughts, feelings, and actions, we
conceive five major areas of disordered behavior or psychopathology: (1)
organic brain disease, (2) schizophrenia, (3) affective disorder, (4) neurosis
(including personality disorder), and (5) impulse disorder (i.e., “impulse
control” disorder). Related to each is a corresponding behavior function area:
(1) basic biobehavioral functions, (2) biobehavioral dispositions (so-called
“constitutional” predispositions), (3) affect and mood, (4) personality and
interpersonal functioning, and (5) social integration. These five behavior
function areas constitute the framework for the organization of this book. An
additional Unit 6 draws on all five of these areas to demonstrate the
relevance of behavioral science for physical as well as for psychological
disorders. Each requires for its understanding the combined inputs of several
behavioral science disciplines: behavioral neurobiology, psychology, and
sociology. Psychopathology itself is also a basic behavioral science; many of
the most important insights concerning normal function in the various areas
have come from the study of the abnormal.

Classification of Behavioral Disorders

Because the individuals and events actually observed in any particular situa-
tion have features unique to that one time and place, there is inevitably an
element of oversimplification in any effort to classify. Needless oversimplifi-
cation may sometimes be avoided, however, by choosing the appropriate
type of classification system. Psychopathology is most frequently classified in
terms of a list of disease categories which carries the presumption that clear
evidence of one disease precludes the possible coexistence of the others—as if
nature were under some constraint to limit diseases one-to-a-customer. The
practice of approaching a patient with this “either-or” question may have
been useful when medicine was mainly concerned with identifying the partic-
ular infection from which he suffered. (The likelihood of diphtheria and
whooping cough both striking at the same moment is probably rather small.)
However, in the disorders of behavior it is often the case that more than one
psychopathological process is important, two or more interacting to produce
the total impairment. We therefore urge our clinical students to avoid
categorical thinking about psychiatric diagnosis and to adopt a multidimen-
sional approach in which the question is not which disease the patient has but
how much of each process is involved in his disability and discomfort (Hine
and Williams, 1975).

Thus when we turn to consider the basic behavior functions associated
with each dimension of psychopathology, similar precautions against
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categorical oversimplification are necessary. No single behavior function
area is exclusively associated with one particular dimension of abnormal
behavior. The information we shall present about affect and mood, while
centrally relevant for the affective disorders, is also essential to an under-
standing of the neurotic process, schizophrenia, impulse disorders, and
organic brain syndrome. A similar statement can be made for each of the
other behavior function areas. The behavior function areas themselves do not
represent isolated processes. Emotions are clearly dependent upon both
memories and current interpersonal processes, and interpersonal behavior is
inextricably bound to the person’s internal integrative function as well as to
his social integration.

Some case examples may serve to illustrate the general points made so far.
Discussions following each case include initial definitions of several dimen-
sions of disordered behavior.

P.B. was 23 years old at the time of his first psychiatric admission. He was
working at that time as a junior executive in the small manufacturing plant
owned by his family and managed by his father. After completing college,
P. had returned to live with his father who had separated from the patient’s
mother during the time he was away. College had been difficult for him,
not because of inadequate talent for the work but because he demanded of
himself continuous excellent performance. Although always a friendly, even
gregarious person, P.B. had avoided most social activities because of his
preoccupation with grades and the need to study. During college and after
he entered the business, P.B.’s relationships with both men and women
were casual and even superficial; he had no close friends and had never
gone steady. It was assumed in the family and in the business that P.B.
would succeed his father in the management role. Father expected the
patient to begin participation in the civic, religious, country club, and golf-
ing circles which he, himself, found valuable to his own success. It was also
expected that P.B. would display the keen business judgment characteristic
of several generations of B.s. The patient himself accepted these expecta-
tions without conscious question. He continued to work very hard during
the day and to spend his evenings and weekends studying trade publica-
tions, business magazines, and the stock market reports. He joined the
clubs and accepted the invitations as he sensed father wished. He was not
successful in these efforts, however. His co-workers did not turn to him for
leadership, apparently finding that he was unable to think through prob-
lems to useful solutions despite his eagerness to be in the executive role.
Friends did not repeat social invitations beyond those “required”” by their
ties to his family, reporting later that the patient was limited, repetitious,
and superficial in his conversations and interests. Father expressed to P.B.
his growing concern and P.B. tried harder. He became so eager to win the
approval of his fellow employees that he assumed, at times, the role of
spokesman for the underdog in their complaints against top management.
His judgment regarding timing and presentation was not adequate to pro-
duce success in these activities, however, with the result being that he anta-
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gonized both his colleagues and his father. Gradually he began to show
more distinctly abnormal behavior: increasing social withdrawal and brief
outbursts of intense rage with very minor provocation.

The several days immediately before his admission had been particularly
difficult for P.B. A long-time supervisory employee at the plant had died
suddenly. The patient attempted to assume the role of benefactor and
guardian of this man’s family, personally offering them large sums of money
from his own savings and assuming responsibility for funeral and other
arrangements for a family he scarcely knew. They were both bewildered
and offended, and called the patient’s father who immediately “‘jumped all
over him.” P.B. himself became confused and began to speak unintelligibly
to his father. Father responded by sending P.B. home, where the patient
made an ineffectual attempt to set the house on fire. Later that night he
returned to the plant and demolished most of the equipment in the area in
which his own office was located. The family doctor sedated the patient and
he was brought to the hospital.

Physical examination upon admission was unremarkable, but the patient
was severely agitated and hyperactive, anxious, and at times angry and
assaultive. Verbal expressions of anger were fragmented and included both
father and others from his family and friends outside the hospital, as well as
being directed unpredictably and without provocation toward ward staff
and other patients. His thinking in general was disorganized and without
apparent purpose, any single idea being held for only a brief time and sel-
dom developed to make any point or accomplish any goal. He shifted fre-
quently from one topic to another or simply ‘“ran down” on a subject
without completing it. At times his thoughts would alternate between two
incompatible ideas (for example, “I must go visit my mother ... I can’t
visit my mother, she makes me feel bad ... I must go visit my mother”),
these alternations occurring within a few seconds and without any success-
ful “resolution” by the patient or any apparent recognition on his part of a
need for resolution.

P.B. was provided the support of an accepting hospital staff and removal
from the demands of his outside life, together with drug therapy involving
chiefly moderate to high doses of a phenothiazine antipsychotic agent
(chlorpromazine). His agitated, assaultive behavior subsided in a few days.
The difficulty in thinking coherently and purposively gradually improved
over some three months, although some traces of the problem continued to
be apparent to experienced observers. P.B.’s personality settled back into a
pattern of superficial friendliness, eagerness to please, concern about being
away from work, and worry about father’s anticipated displeasure at his
lack of reliability and competence.

As P.B. became more capable of grasping and retaining communications,
cautious efforts were begun to help him reduce his exaggerated tendency to
fear any deviations from parental expectations or from his own self-imposed
demands. This psychotherapy, together with direct support and sup-
port enlisted from his family, was continued following discharge from the
hospital.
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The case of P.B. illustrates the possibility of impairment in two major
dimensions of psychopathology: (1) the schizophrenic or ego-disintegrative
and (2) the neurotic, which we view as including the so-called personality
disorders. These terms will be more fully defined and their implications will
be discussed in much greater detail in later chapters. At this time it may sim-
ply be noted that the schizophrenic element in P.B.’s illness was reflected in
the disorganization of his thinking and of his goal-directed behavior, extend-
ing over many weeks and relatively uninfluenced by changing circumstances.
At the same time, the neurotic element was apparent in that this patient had
learned to fear the consequences of independently and assertively determin-
ing his own life in defiance of father’s expectations—Ilearning these fears in
excess of the real dangers. He was driven by these fears to pattern his
behavior in self-defeating (maladaptive) ways which involved inhibiting
natural independence and assertion while exaggerating compliance and sub-
mission. P.B. also illustrates the frequently observed interaction between the
dimensions of psychopathology. The activation of his neurosis precipitated
by return to the family business and daily contact with father, in addition to
the neurotic consequences of maladaptive interpersonal behavior, seems also
to have activated his predisposition (possibly genetically determined) toward
disruption of certain more basic capacities for unity and coherence in his
behavioral life. These capacities, impaired in schizophrenia and often termed
the integrative or synthetic ego functions, are among the “dimensions of
biobehavioral disposition.” Beyond the two most central areas of impair-
ment, however, it is clear that the patient’s emotional life as well as his social
integration were severely affected in his illness, although most likely their
involvement was secondary to that of the ego functions and the personality-
interpersonal life.

Only the basic mental functions—consciousness, memory, and general
intelligence (those characteristically impaired in organic brain disease)—
were not impaired to a clinically significant degree in this patient. This fact
illustrates a further point intended in the order of arrangement of the psycho-
pathology dimensions and behavior function areas. They are arranged
hierarchically from the most basic to the most complex. An important clini-
cal implication of that arrangement is that all functions above those pri-
marily involved will, in that patient, themselves be to some degree impaired.
Thus in the next chapter we shall see that organic brain syndrome, while
specifically involving the basic functions of consciousness-sensorium,
memory, and intelligence, also typically involves all of the higher functions as
well.

R.L.! was a married woman in her late 20s, the wife of a tenant tobacco
farmer. She was referred for psychiatric care after numerous visits to medi-
cal and gynecological clinics failed to provide relief from episodes of severe
abdominal pain accompanied by nausea and vomiting. These episodes
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occurred mostly at night and often required that her husband and children
get out of bed to take the patient to the emergency room of the local hospital
where her family doctor would give her medication for pain and sleep. This
illness increased in severity over a period of several months. Physical symp-
toms were more frequent, and the patient became increasingly depressed
and less able to function in her household and maternal activities. She said
she felt desperate and helpless to bring about any changes—quite at the
“end of my rope.”

During a series of meetings with R.L. it became apparent that, in addi-
tion to her preoccupation with her physical health, she was quite dissatis-
fied with the relationship with her husband. Particularly during the winter,
when the patient was not needed to help with the farm work, her husband
paid little attention to her, rarely staying home during the waking hours. As
her illness and complaints increased, he became even less attentive. Mrs. L.
presented herself as a loving but deeply hurt wife. To the sensitive observer
it was clear that she also felt intense resentment and anger which she was
quite unable at first to accept or recognize in herself. Trapped in this con-
flict (again of the aggression-fear variety, with many independence-fear
feelings as well), the patient came to feel more and more helpless and
without hope—cardinal signs of depressive illness.

After some initial support (consisting chiefly of acceptance by the thera-
pist and a commitment on his part to work with her—thus implying hope),
it was possible to begin a gradual program of reeducative psychotherapy in
which she was encouraged to confront her fears in words and, later, to
attempt the previously feared behaviors so that they were gradually
increased. Maladaptive substitute behaviors, including her bodily symp-
toms, gradually diminished. She became much more free to insist that her
needs be considered in any relationship and when they were not, to express
her feelings in a manner which convinced others that she was a person to be
reckoned with. Her depression disappeared and anxiety was no longer a
dominating experience in her life.

Mrs. L. illustrates the interaction of neurotic (including psychosomatic)
and affective disorder elements in a single patient. Prolonged states of
depressed “‘spirits” and/or elevated mood, together with corresponding
changes in activity levels, are the principal symptoms of the mood disorders.
In this patient the depressive element was moderately severe but probably
largely secondary to the neurotic, although it is not possible to rule out some
biological predisposition to extremes of mood. As we shall see in later
chapters, there are patients in whom such predispositions may play a part
equal to or greater than the coexisting neurosis. There is even an occasional
case in which neurotic elements may play no part in the development of a
severe affective disorder, but interaction is the most usual case, pointing up

IThe case of Mrs. L. is presented in more detail in an earlier publication (Hine et al., 1972, pp.
90-94, 107-108, 111-112, 136, 143-144, 150n, 174) to illustrate various aspects of the psycho-
dynamics of neurosis.
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the importance of avoiding an oversimplified, categorical approach to
behavior and behavior disorders. This same point is demonstrated in the
remaining case examples which will also serve to make more concrete those
dimensions and behavior function areas which we have not as yet illustrated.

C.D. was a 28-year-old man referred by the criminal court for psychiatric
hospitalization in lieu of a prison sentence. He was charged with illegal pos-
session and discharge of firearms, having been arrested during the night
while shooting out store windows on the main street in his home town. His
explanation was that he was angry and disillusioned with people and found
relief from his tensions in this activity. C.D. had no previous record of
arrests, but his adult life had been a very stormy one in other respects. He
had been married three times, each marriage lasting only a brief time,
apparently largely because of his abusive behavior toward his wives. He
had, in fact, just broken with his third wife at the time of his arrest. After
each separation he was sad and remorseful, but also resentful and bitter.
C.D.’s work history was as erratic as his marital life. He had been fired
from innumerable jobs, often after an auspicious beginning during which
his intellect and verbal abilities had earned him early promotion and the
confidence of his employers. Invariably, however, as he became more
highly esteemed and those around him began to express confidence and
regard for him, C.D. would provoke some violent verbal or physical fight
which resulted in his dismissal. The patient lived with his mother when he
was not married or off in another town at some new job. His returns to her
home usually occurred when he was depressed and included promises to do
better in return for her support. Within a few weeks, however, he would
swing to a position of arrogance and domination of the household,
flagrantly exploiting his mother (who adopted a posture of long-suffering
but helpless devotion to C.D.) and at times stealing from her or involving
her in serious social and financial difficulties, such as liability claims for his
frequent auto accidents.

In the hospital C.D. was at first uncooperative and menacing in this atti-
tude. After several weeks he developed friendships with a few patients and
staff members and seemed to be establishing a useful relationship with his
therapist, a relationship of sufficient warmth that the therapist was induced
to relax and himself become somewhat more open and warm toward the
patient. Within a day or two C.D. began to find flaws in the therapist: he
was really duplicitous and did not feel real warmth toward the patient—
witness his callous treatment of another patient on ward rounds; he was
really not very intelligent—having completely misunderstood the point of
some information provided by the patient in the previous session. After
three or four days the patient reported that he had ‘“completely lost
respect” for the doctor, could never work with him, and should be
transferred to another therapist or another hospital. It was then necessary
to start again from the beginning and rebuild the relationship. While
rebuilding was possible, the same pattern of patient-instigated disruptions
was repeated over and over during the six months of hospital stay. Similar
“approach” followed by “avoidance” patterns were seen with a series of
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women patients with whom the patient became close and then turned upon
in bitter denunciation and abuse. C.D. was also frequently disruptive to the
administration of the ward, “‘escaping” only to return on his own, but with
concealed alcohol or drugs which he then distributed to other patients. He
used his expertise as a locksmith to break into the nurses’ station, where he
was discovered, and into his therapist’s office, where he left his calling card
in the form of a totally dismantled telephone.

Despite repeated approaches to involvement in therapy, C.D. was not
significantly improved at the end of the six-month period set by the court.
He was declared by the hospital administration unsuitable for further treat-
ment in that particular facility and returned to the court for disposition.

The case of C.D. again illustrates the interaction of two major psychopatho-
logical processes. His illness was administratively diagnosed ‘‘sociopathic per-
sonality disorder,” a diagnosis corresponding to our term “‘impulse disorder.”’
When used as a single diagnosis—in categorical oversimplification—such a
diagnosis implies that the individual is inadequately socialized and has not
acquired the fears and inhibitions of his natural impulses necessary to function
in his society. One does occasionally see cases of ““‘true sociopathy’ in which
this lack-of-inhibition element alone accounts for the disordered behavior.
Certainly C.D. lacked some self-restraints which would have been useful to
him, but there is certainly more to his illness. Even with those restraints he
would have been an unhappy, miserable person, although the behavioral
reflections of his misery would undoubtedly have been quite different: with-
drawal perhaps, a suspicious, misanthropic personality, but one less abrasive
to those around him. We suggest that in addition to a pathological lack of
social inhibition, C.D. also suffers from fears and an excess inhibition of his
natural impulses toward tenderness, intimacy, and dependence upon others
(as described, for example, by Vaillant, 1975). We suggest that these processes
of excessive inhibition of trust, intimacy, and related needs fall within the
range of fear-generated neurotic conflicts.?

L.O. was a 46-year-old married woman who had been in treatment with
another psychiatrist irregularly for about six years before he referred her for
inpatient evaluation. Throughout her life L.O. had been a striving, perfec-
tionistic person who made extreme demands upon herself and members of
her family. Her ambitions for a professional career (type unspecified) had
been thwarted by financial problems. After college she married a young
lawyer and devoted herself to furthering his career through participation in
social and community activities. Their two daughters also became the focus
of her intense drives for accomplishment and success. There were minor
disappointments and short periods of family dissension during the first 20

2The reader who has become aware of the prominence given to neurotic processes in these case
examples may wish to know that we do consider neurosis to be, in varying degree, ubiquitous in
human affairs and an important element in most psychopathology. Having admitted this bias,
we encourage the reader to evaluate its validity in his own growing clinical experience.
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years of her marriage, but L.O. and those important to her were “success-
ful,” and she experienced no persisting distress until she entered her 40s.
Then she found herself less able to maintain the life schedule she had set for
herself. Periods of depression became more frequent and her demands upon
others increased and threatened more severe disruption of relationships,
especially with her daughters who were now young adults. It was for these
problems that she had consulted a psychotherapist six years earlier. He had
provided support, including antidepressant medication, during periods of
lowered mood and, at other times, worked with her to relieve some of her
perfectionistic, “‘compulsive” personality traits by efforts to help her free
herself from neurotic conflicts which included both aggression-fear and
submission-fear elements.

The doctor’s reasons for hospital referral centered principally around
events of the preceding two months. After an absence from therapy of
nearly a year, the patient had asked to resume her visits. Expecting again
to find her “uptight” about some disruption of family relationships, her
therapist was surprised to find Mrs. O. complaining mainly of inability to
control her emotions. Always a very controlled person, she now found her-
self exhibiting outbursts of anger, tearfulness, and even extreme joy which
she found quite out of character. Her main complaint was the embarrass-
ment she felt at having “made a fool of myself,” although her affective
displays were not beyond the bounds of social custom and had elicited no
more than mild surprise from family and friends. The psychiatrist also
noted, during several visits, that Mrs. O. was not as meticulous about her
dress and grooming as she had previously been, nor was she as precise
about choosing her words nor as careful about being “fair” to everyone she
described. The patient herself seemed unaware of these changes. With her
permission, the therapist made inquiries of her family and learned that they
were relying on her less because she was now often late or less careful in
performing the domestic tasks which had previously given her so much
satisfaction. One or twice she had forgotten some family matter entirely, a
most unusual thing for her. Of even greater significance was her lack of con-
cern over the inconvenience her lapses had caused others. In the past she
would have been greatly distressed.

Mrs. O. was admitted to the hospital where the initial behavioral picture
was essentially as described by the referring physician. However, while
laboratory, x-ray, radioisotope, and psychological examinations were in
progress, she began to deteriorate rapidly in her mental status. The earlier
affective lability was largely replaced by an emptiness of emotional
response, and her thinking became increasingly difficult to follow. Over a
period of about six weeks L.O. became less and less concerned about her
appearance and about the effect her behavior had upon others. At times one
could see remnants of her old “compulsivity’ as she briefly chided other
patients for their tardiness for meals or ward meetings, but the patient her-
self was becoming increasingly forgetful and disorganized in her habits.
She could no longer discuss the events reported on the TV news programs
nor could she perform the simple calculations required for participation in
card games with patients and staff.
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Meanwhile, brain scans and contrast radiographs had revealed evidence
of multiple, bilateral cerebral tumors. Surgery was not deemed possible. The
patient experienced two grand mal seizures, the first of her life. She became
unsteady and then totally unable to walk, disoriented with respect to the
month and year as well as to the place where she was located. She no longer
recognized family members and required assistance to eat and to care for her
other needs. At 13 weeks after admission L.O. became increasingly impaired
in her attention and consciousness, and four days later became comatose.
She died shortly thereafter. Post-mortem examination revealed multiple
cerebral metastases of a tumor primary in the mediastinum.

The case of Mrs. O. illustrates the interactive involvement, primarily or
secondarily, of all five dimensions of psychopathology and all five behavior
function areas. The hierarchical nature of their arrangement is also apparent
in that once the basic organic area became impaired, there were secondary
effects in functions previously normal for all practical purposes, namely the
dimensions of biobehavioral disposition (decreasing ability to organize her
activities, to work for a purpose) and social integrative areas (diminished
sensitivity to the needs and feelings of others).

The four cases presented so far have all been “psychiatric patients” in that
the principal signs and symptoms involve the individual’s behavior—his
thoughts, feelings, and actions—rather than malfunctions or lesions of
specific tissues or organ systems. Mrs. R.L., to be sure, manifested psycho-
somatic (or psychophysiological) dysfunction of the gastrointestinal system
in the form of nausea and vomiting. Mrs. L.O. had multiple, intracranial,
space-occupying, and tissue-destroying lesions, as well as her asymptomatic
mediastinal tumor, but her symptoms were essentially behavioral until the
final phases of her illness. These cases were selected for the clarity with which
they illustrate and define (in a preliminary way, at least) the essential
features of the several areas of disordered behavior around which we have
chosen to consider behavioral functions. The final case to be discussed, a
medical-surgical patient, illustrates the importance of behavioral elements
and a knowledge of biopsychosocial principles in the management of, and
treatment outcome of, an illness clearly “‘organic’ in its major aspects.

F.S.3 was a 42-year-old married businessman at the time of his admission to
the cardiology service. He had been referred by his internist for cardiac
catheterization and evaluation for possible valve replacement surgery. The
patient had a history of rheumatic fever and rheumatic heart disease at age
12. Over the three years before admission he had three bouts of minor
congestive heart failure. The patient agreed to the in-hospital studies, but
once admitted became anxious and refused to sign permission for the
catheterization. The cardiologist knew that the patient a was successful
businessman, that he had married late in life, and that he had no children.

3This case example was modified for the purpose of illustrating the role of the nonpsychiatric
physician in the management of combined psychosocial and medical disorders (Houpt et al.,
1977).
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The charge nurse on the patient’s unit reported that the patient had ini-
tially appeared relaxed but on the second afternoon was found to be quite
anxious, especially about anyone “probing around my heart,” and was ter-
rified at the thought of surgery.

The patient himself told the cardiologist that he had hesitated for some
months before accepting his local doctor’s recommendation that he be
evaluated for surgery. He had read extensively on valve replacement and
investigated different centers. He had to “force’ himself to sign in because
of anxiety but had previously rejected the idea of psychiatric help because
“I don’t like to talk about it ... It makes me feel worse ... I have to work
too hard to avoid thinking about it.”” Having made the decision, however,
he initially felt more comfortable, but on the morning of his second day the
house staff examined him and discussed their findings in his presence so
that he overheard discussion of two murmurs. Assuming this meant multi-
ple valve involvement which would require replacement of two valves and
having read that mortality increased to 50% for such surgery, he became
acutely anxious and requested discharge.

The patient reported that his parents were immigrants, his father a
laborer who preached the virtues of hard work and education as the route to
improving one’s station in life. Father died while the patient was in college.
For six months thereafter the patient was sleepless, aimless, and unusually
introspective. His mother shared the father’s values but was more warm
and caring. The patient remembered her care when he was ill at age 12 and
also the family doctor’s statement that the patient would be “lucky” to live
beyond the age of 18. He ignored the doctor’s advice to take it easy, com-
pleted high school, played competitive sports, and worked very hard in col-
lege despite finding his studies very demanding. He was determined to
succeed but, through it all, there was a vague sense of doom, a sense that all
his efforts would be useless and that perhaps he would “drop dead.” For
this reason he avoided marriage until age 35 and insisted on not having
children. He worked long hours and had been promoted to a position of
independent responsibility shortly before his admission to the hospital. His
wife, when interviewed, confirmed the patient’s story and added that he did
not allow her to take care of him in relation to his health problems.

Reasoning that the patient’s present severe anxiety was the result of (1)
misconception about the number of valves involved, (2) lack of confidence
in physicians’ prognostic ability, (3) long-standing anxious preoccupation
with illness and death, and (4) a pattern of chronic anxiety about perform-
ance and failure, the cardiologist carefully clarified his diagnostic impres-
sions and plans and advised the patient that all future information would
come only directly from him. He also met daily with the ward staff to make
certain that they understood these plans and the patient’s needs. For exam-
ple, it was decided that nurses would acknowledge the patient’s frequent
calls on the intercom but respond a short time later, rather than immedi-
ately rushing to his room, thereby reducing his sense of being in immediate
danger.

Brief daily private visits (in addition to rounds with house staff) were
used by the cardiologist to reinforce clarification of information provided
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and to help Mr. S. see how his increased anxiety was triggered by the
incident during house staff rounds. Although aware of the etiological
importance of earlier life experiences and relationships and of the patient’s
striving, hyperindependent, emotionally constricted personality patterns,
and in view of the need to reduce anxiety during the period of surgical
stress, he avoided exploration of these areas with the patient, concentrating
instead upon here-and-now matters and the patient’s positive accomplish-
ments in life.

Mr. S. agreed to cardiac catheterization and then underwent valve
replacement surgery. The postoperative course was uneventful. Brief daily
visits limited to supportive material were continued as before. Psychiatric
referral was offered at the time of discharge but the patient declined. It was
learned six months later that the patient had returned to work, had con-
sulted his local doctor with feelings of depression, and had been referred to
a psychiatrist in his own community.

The disordered behavior elements in this patient’s illness were essentially
neurotic in nature, i.e., learned patterns of exaggerated, unrealistic fears and
resulting self-defeating actions. He feared death or some “doom” as a conse-
quence of defying parental requirements that he strive and achieve success,
but he had also been threatened with death if he did not “take it easy.” His
early experience had also left him with a fear of painful outcome as a conse-
quence of putting himself in the hands of another person. These fears are
understandable in the light of the patient’s earlier life experiences, but they
led to self-defeating behavior when triggered into activity in adult life by the
threats and demands of his heart disease. As a result, the real dangers of Mr.
S.’s illness are compounded by the possible consequences of his unrealistic
fears.

Conclusion

The main purpose of this introductory chapter has been to present and illus-
trate the concept of the five behavior function areas in their relation to
the dimensions of disordered behavior. This concept forms the organizing
principle for the entire book. In addition, it has been suggested that a useful
understanding of any of these areas or dimensions requires input from the
neurobiological and social sciences as well as psychology itself. The basic sci-
ence investigator may perhaps argue the legitimacy of limiting his interest to
a single level in order to isolate one aspect of behavior for study. The physi-
cian, on the other hand, has practical responsibilities which require his
knowledgeable intervention, when intervention is feasible, at whatever levels
can be useful to his patient. This consideration, in addition to the important
intellectual satisfactions inherent in viewing nature from several perspec-
tives, makes a multidisciplinary approach essential to this presentation.
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Another important perspective in understanding behavior, one not thus far
mentioned, involves the sequence of developmental periods through which
the individual passes from conception to death. No single schema of develop-
ment is adequate for all purposes. Our charts of the developmental stages
will be somewhat different for each of the behavior function areas. But it
seems clear that sequences of maturational events in interaction with influ-
ences from the environment constitute an essential facet of our knowledge
about any aspect of behavior. The developmental stage at which loss of a
parent occurs has much significance for the effect of that event upon later
emotional, interpersonal, and other functions, just as the stage of a central
nervous system infection may be critically important for later intellectual and
other ego functions. It is not a mere formality that medical and psychiatric
workups begin with a statement of the patient’s age, although this does not,
of course, always tell us everything we wish to know about the current
developmental stage of the patient. (Development is innately variable across
individuals, and that innate variability is increased still further by the varia-
tions in outside influences at each stage.) The physician’s desire for a per-
sonal history reflects his recognition that knowledge of earlier stages in the
patient’s life often contains clues to the understanding of present functions,
assuming we know enough developmental principles to interpret the infor-
mation and assuming that reliable information can be obtained.

Finally, we wish to alert the reader to an evolutionary-adaptational per-
spective which we shall use on occasion in considering the possible contribu-
tion of innate, species-typical response patterns to normal and pathological
behavior. This perspective can best be explained by an example. It has been
suggested that grief, including its extreme, depression, has evolved in some
mammalian lines as an adaptation to certain conditions of environmental
stress. If this is true (and our later discussion will suggest that it probably is),
that knowledge may enable us to more fully understand depressive illness in
terms of the range of stressful situations likely to precipitate it, the ways in
which we may best intervene to relieve the most significant stresses, the
neural and neurochemical pathways likely to be involved, and perhaps even
the enzyme systems through which genetic variations in predisposition to
depressive illness are determined. Our conviction that such a biological capa-
city does in fact constitute a part of human nature will certainly be
strengthened by observing similar patterns in nonhuman species, particu-
larly those which stand in some evolutionary relationship to man. In our
presentations, therefore, we will be alert for studies of animal behavior, both
naturalistic and experimental, which may throw light upon innate human
behavioral capacities and their adaptational significance.
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Unit |

Basic Biobehavioral Functions

In this Unit we shall describe those three psychological functions noted in
Chapter 1 to be fundamental for behavioral life. From the most basic to the
most complex, these are: (1) consciousness and perceptual function
(consciousness-sensorium), (2) memory, and (3) general intelligence. The
three chapters making up this Unit will describe each of these function areas
in the order noted above, considering first normal and, where relevant,
developmental issues. Each chapter includes a consideration of those
situations encountered in medical practice wherein each of these basic
biobehavioral functions is impaired, for it is such impairment which the
physician must be alert to detect. Together these functions define the first, or
basic biobehavioral function area. They are directly impaired only in organic
dysfunction of the central nervous system. Moreover, in slowly progressive
organic brain disease they are typically the last mental functions to be
affected. This observation suggests their close relationship to those even more
resistant vegetative functions essential to life itself, and therefore their
fundamental place in the hierarchy of psychological processes.




2

Consciousness-Sensorium

Consciousness and the related functions of sensing, alertness, and attention
are basic behavioral functions in the sense that they form the foundation
without which the other, more complex mental functions would not be
possible. The mental life of the individual rests upon this bedrock, which we
shall call consciousness-sensorium. Without this function the organism is not in
behavioral contact with its environment. The complete abolition of
consciousness-sensorium, while not incompatible with life, results in a state
of interaction with the world less like that which we associate with behaving
animals and more like that of the plants. Recognition of this fact is reflected
in the use of the term “vegetative” to refer to the neurobiologic functions
which remain when consciousness and sensorial processes are seriously
impaired, and to the clinical conditions resulting from disruption of
consciousness-sensorium and the higher functions which it makes possible.
The memory and intelligence functions are only slightly less basic to a
behavioral existence than consciousness-sensorium. The capacity for
memory and learning, by making possible the retention and reactivation of
information based upon previous experiences, frees the individual from the
need to approach each moment as if it were his first. Without this capacity
one would be utterly bound in the immediate present or forced to depend
entirely upon adaptational patterns acquired through evolutionary processes.
Such phylogenetic stores of wisdom are, of course, not without great value,
but alone they cannot provide sufficient flexibility or specificity for the
behavioral life of a complex, wide-ranging organism. It is frequently
suggested that mankind represents the highest level of an evolutionary trend
toward greater capacity for storage of information acquired through
individual experience. This does not mean that inherited, species-typical
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18 Consciousness-Sensorium

patterns are without importance for man. It does mean, however, that
memory and related functions are of enormous importance in all human
behavior.

Before experiences can be retained or recalled, they must be experienced
and registered. Thus memory and learning are based upon an intact
consciousness-sensorium. In this relationship between these two most basic
behavioral functions is the pattern for a hierarchy of functions in which each
higher level depends upon the integrity of those more basic. The next level in
the behavior function hierarchy is the more complex area of general
intelligence, the capacity for organization and reorganization of current
stimuli and stored information in ways which serve the needs of the
organism.

As noted above, consciousness-sensorium, memory, and intelligence are
the most stable of the mental functions, and the least vulnerable to disruption
by the day-to-day variations in the organism’s environment, directly
impaired only in organic conditions affecting the brain. When impaired,
they are considered indicators of central nervous system (CNS) pathology,
the organic brain syndrome (OBS) which will be described later in this
chapter. They may be secondarily affected by impairments of one or more of
the higher functions. For example, intellectual activities, such as judgment or
reasoning, may be changed in states of intense emotional arousal; states of
consciousness or memory may be altered as part of a pattern of efforts
(defenses) employed by the individual in attempts to solve problems of
relating to others and his concept of himself. (These latter alterations of
consciousness or memory have been called neurotic or ‘“hysterical”
dissociations and amnesias. For further discussion, see Chapter 16. Such
secondary disturbances of the basic functions, however, fluctuate with
changes in the higher level dysfunctions and can usually be understood as
purposive within the context of the life problems of the individual. Direct
impairment of the basic functions themselves, by contrast, has the quality of
impersonal deficit, i.e., it occurs and persists independent of personal
interpretation of the meaning of events and their variations in the
individual’s circumstances. Such impairment is thus unaffected by social
events and unresponsive to treatments using conversation and the techniques
of human interaction.

Description

“Consciousness’’ refers essentially to the organism’s adaptive sensory contact
with the surrounding world, i.e., to those processes which give significance to
stimuli from the environment. While sensory processes are obviously an
essential first step in adaptive interaction with the world, sensation alone
does not produce a state of intact consciousness. Electrical evidence of a sen-
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sory organ and afferent nerve firing would not constitute an index of the cons-
cious state. In the clinical as well as the research setting, consciousness is
evaluated by observing the presence or absence and the quality of motor
response to stimulation. Does the patient reply or turn his head or shift his
gaze when we call his name? If he has failed to show evidence of awareness of
our presence, does he withdraw when we inflict pain with a needle or a force-
ful squeeze of an extremity, or does he at least emit the primitive grimace and
grunt? At times autonomic motor responses may be used, as in observing
respiratory changes or flushing in response to stimuli, and in special situa-
tions the polygraph has been employed to make subtle assessments of state of
consciousness. The electroencephalogram is also used on occasion—an
exception to the statement that motor responses provide the criterion of cons-
ciousness. But by and large we depend upon somatic motor behavior viewed
in the setting of the stimulus situation. There are some problems with this
indicator of consciousness. It has been reported, for example, that patients
completely paralyzed by curarization (a treatment sometimes used to control
contractions in severe tetanus), although they are completely unresponsive
and therefore, from a motor standpoint, quite indistinguishable from patients
in coma, may be acutely aware of events taking place around them and able
to report these memories upon recovery. Despite inherent problems of defini-
tion and assessment, the clinical evaluation of level of consciousness does
focus upon the patient’s appreciation of the significance of sensory stimuli, as
reflected in his motor responses. This focus upon perceptual interaction with
the world has meant that, in clinical usage, the terms “‘consciousness’’ and
““sensorium’’ are often employed interchangeably.

In the state of full consciousness, the individual is capable of responding to
a wide range of types and intensities of stimulation. He does, of course,
attend to some more than others. This capacity for selective attention-
inattention is, in fact, an important indicator of the conscious state. Selection
obviously involves appreciation of the relative importance and significance of
various stimuli, a perceptual process one or more steps removed from peri-
pheral sensation. Distractibility, the inability to maintain attention in the
face of multiple stimuli, is often an important clinical sign of impaired cons-
ciousness. A balance between attention and a capacity to shift focus is clearly
the most adaptive state. The fully conscious cook will ignore the gently sim-
mering pot but shift attention to it immediately when it begins to boil over.

It will increase our understanding of the definitions of consciousness if we
consider its absence as impairment. One obvious choice for the condition at
the other extreme from full consciousness is deep sleep. Although the sleep-
wakefulness axis is important in the total behavioral life and for understand-
ing certain areas of psychopathology, it does not represent impairment of
consciousness. Although consciousness is unquestionably reduced during
sleep, significant changes in stimulus conditions will usually produce prompt
awakening. Note also that what is “significant’ will vary from person to per-
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son: a mother will often wake at the first sound of her baby’s crying. Clearly
the sleeping person is still in some adaptive contact with the environment.
There are, moreover, converging lines of neurophysiological evidence sug-
gesting that the CNS mechanisms mediating sleep are not those affected in
the disturbances of consciousness characteristic of organic brain disease.

In certain pathological states (in contrast to normal sleep), even the most
intense stimulation—even stimuli which signal grave danger to the
organism—elicits no reactions to suggest arousal or a return to conscious-
ness. As we have seen, the production of intense pain is a classic test to deter-
mine the presence and depth of the comatose condition. Between coma and
full wakefulness there is a continuum of levels of consciousness which may
often be observed in the same patient over a period of time. The stages of this
wakefulness-coma axis are, for clinical purposes, usually given as: conscious-
ness, confusion, clouding, stupor, and coma. Organic confusion represents the
mildest level of impairment. Responses to stimuli, including verbal stimuli,
are slower than usual, and questions of any complexity may provoke signs of
perplexity and irritation. Spontaneous speech may be rambling and point-
less. Attention is no longer flexible, with the patient showing either distracti-
bility or fixation on a single subject from which he cannot be distracted. Sen-
sorimotor coordination is somewhat impaired so that gait is unsteady and
speech is slightly slurred. Orientation, particularly for time, may be
impaired, with the patient unable to correctly state the time of day or month.
It should be noted that orientation, while usually described as a sensorial
function, also involves memory operations. Memory and intellectual perfor-
mance are also usually impaired in the organically confused patient and
serve as confirmatory evidence of the nature of the problem. The deficit of
consciousness-sensorium itself, however, is most often the key to identifying
the organic element in mild states of erratic behavior, because testing
memory and intelligence depends more upon the frequently unavailable
cooperation of the patient.

In states of clouded consciousness, the patient appears dazed and “out of
it,” and there is severe misperception of the nature and significance of his
situation. It is often necessary to shout at him repeatedly or to shake him in
order to obtain and keep his attention. Little effort is made by the patient to
follow directions and, if he is ambulatory, he may blunder into dangerous cir-
cumstances. All motor functions are grossly impaired. Orientation for time
and place are disturbed, and there is marked impairment of memory and
intelligence.

Patients may shift back and forth between the various levels of conscious-
ness within brief time periods. This is particularly true of brain impairments
produced by acute illnesses.

In stupor, the patient is no longer ambulatory and, although he may be rest-
less, discrete, and meaningful reactions to environmental stimuli are lacking.
The individual appears unaware of the elements in his surroundings and typ-
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ically reacts with diffuse global patterns. Total motor movement, which in
milder stages may have been increased, is now more often diminished. Pur-
posive movements of the eyes may be present, but attention span is minimal.
The basic protective reflexes, especially those to pain, remain intact.

In coma, the most severely disturbed state of consciousness, the patient is
motionless and unresponsive. Even intensely painful stimuli and those aris-
ing from interference with the respiratory passages are without effect. Essen-
tially only the autonomic (vegetative) functions remain, and these too may be
gradually depressed with death the result unless the underlying pathology
can be arrested or reversed or mechanical life supports are applied. Coma is,
of course, the final stage of many illnesses, systemic as well as neurological.
This fact, however, should not cause the physician to lose sight of the reversi-
bility of many comatose states if the underlying cause is clarified and early
treatment vigorously pursued.

Clinical Issues: Organic Brain Syndrome

As we shall see below, organic brain diseases, pathological processes which
interfere directly with brain tissue function as reflected in demonstrable
changes in chemistry, physiology, or anatomy, may affect all aspects and lev-
els of behavior. However, the basic biobehavioral functions of conscious-
ness-sensorium, memory, and general intelligence are impaired only when
there is impairment of brain tissue function (see Fig. 2-1). Thus, demonstra-
tion of impairment of any of the three basic function areas should always
alert the clinician to the existence of tissue pathology.

In the hierarchy of behavior function areas which form the organizing con-
cept of this book, we have arranged these areas in a sequence intended to
reflect varying contributions to each area of biological, psychological, and
social determinants. Thus the basic mental functions and their abnormalities
are relatively more determined by biological (organic) factors than by the
types of events studied by the psychological and social sciences. Social
integration, the last in our hierarchical list, clearly depends to a very large
degree upon social determinants. However, it would be a serious error to assume
that any behavior is not, in some complex pattern of interaction, determined by all three.
Our immediate point is that brain pathology, if sufficiently diffuse, typically
affects all behavior functions. Organic brain syndrome (OBS) is the term
used for the symptomatic, behavioral reflection of diffuse organic brain
disease.

In early OBS, the most immediately vulnerable functions are not the basic
behavior functions, the impairment of which, as we have seen, is characteris-
tic of organicity. The most vulnerable—those usually “first to go”’—are
those highest in the hierarchy, that is, the most complex, most recently
evolved, most exclusively human: those involved in socialization and social
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Fig. 2-1. The hierarchy of behavior function areas and their relationships to areas of
disordered behavior. (Note that patients most often have disturbances in more than
one behavior function area which produce the total disordered behavior picture. They
may be said to suffer from more than one illness.)

integration. However, if carefully searched for, signs of impairment in basic
biobehavioral functions can often be found, even in early stages of organic
brain disease.

In chronic OBS, which often develops slowly enough to permit observation
of a sequence of symptoms, the first indicator of illness is frequently loss of
social inhibitions and sensibilities. A man or woman previously sensitive to
societal expectations and keenly aware of the feelings of others and the finer
nuances of personal relationships may become noticeably insensitive to the
communications of other people, awkward in social interactions, less respon-
sive, unpredictable, and thus less pleasant and comfortable to be with. In
more advanced stages of the syndrome, these signs may progress to flagrant
disregard for the feelings of others, tactlessness, and coarseness of speech,
quite in contrast to earlier habits. The picture may include bizarre demands
and expectations toward others, including sexual advances which are inap-
propriate both with regard to place and person approached. Appropriation of
the belongings of others is also frequent. Impairment of the social integrative
functions is, of course, often the result of factors other than organic brain
disease. However, when such changes occur and particularly when other
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explanations are insufficient, the possibility of early OBS must certainly be
entertained.

Very closely related to social integration is the area of personality and
interpersonal functions. Many writers consider “personality change” to be
the most frequently reported initial sign of OBS. The possible variety of such
changes is, of course, nearly unlimited. A previously shy and reserved person
becomes extremely gregarious and outgoing. A sociable, friendly individual
rather suddenly changes to become sullen and withdrawn, without known
situational precipitant and without signs of emotional conflict sufficient to
explain the transformation. Easygoing persons become easily provoked; pre-
viously hard-driving individuals lose their former interest in occupations and
in civic or church affairs. Again it must be emphasized that causes other than
organic produce such changes, probably more frequently than brain disease,
and their presence must also be investigated. However, the possibility of
OBS must not be overlooked simply because the classic, basic signs of
organic pathology have not appeared, especially when the initial signs of per-
sonality change occur after age 40. Personality changes may become very
profound. When OBS is advanced, the personality itself may be almost
totally destroyed, leaving only fleeting remnants of an earlier human being to
remind and sadden relatives and friends. These individuals often tell the phy-
sician, ‘““He is now only a shell of his former self.”

Emotional lability is so frequently a part of the behavioral pattern in dif-
fuse brain disease that many texts list it as an integral element of OBS. It is
not, however, distinctively characteristic of this type of pathology, as are the
basic mental functions. Also, unlike impairment of consciousness-sensorium,
memory, and intelligence, emotional abnormalities are not as likely to be late
symptoms in the development of the illness but may occur at relatively early
stages. The problem is largely one of loss of the finer aspects of emotional
control and modulation. Events or circumstances which previously would
have elicited mild concern now evoke intense fear or defection. Minor irrita-
tions become rages. Pleasure may assume the quality of euphoria. Emotional
reactions are quickly triggered and as quickly evaporate. Extremes of one
reaction often seem to rebound, without external cause, to produce extremes
of the polar opposite emotion. Relatives and others who provide the physi-
cian with historical information are often troubled by the unpredictability of
the patient’s feelings. ‘“We just never know what to expect anymore.” Irrita-
bility and hostility are, of course, the emotions which cause the greatest con-
cern to those around the patient and are most frequently reported when
present. The doctor should inquire about unusual emotions in other direc-
tions as well. In advanced stages of OBS, emotional abnormality may
become an almost constant behavioral feature, usually manifesting as intense
irritability and ‘““fussiness’ or as intense depression.

In our hierarchy of behavior function areas there is a group of mental
activities nearly as basic as those which form the subject of this chapter. For
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this cluster of behaviors we have adopted the term ‘“dimensions of
biobehavioral disposition” (to be discussed in detail in Unit IT). These are
dimensions thought to be determined in some significant degree by innate
factors. Among those dimensions of biobehavioral disposition of particular
significance for medicine are those concerned with the general function of
integration (often spoken of as an “‘ego” function). For present purposes we
may say that the ego-integrative functions include: (1) reality testing and a
sense of the boundaries between oneself and the outside world; (2) coherence
and purposiveness of the thought processes or “‘associations’ and (3) integra-
tion (synthesis) of the various aspects of the mental life—thoughts, emotions,
behavior—into a coherent whole. Their impairment, in the absence of organic
brain disease, is characteristic of the schizophrenic group of disorders. They
are also affected with some regularity in the moderate and severe stages of
OBS. Problems of differentiating organic and schizophrenic behavior are not
infrequent in clinical practice. However, it is usually the case that by the time
the illness is sufficiently advanced to produce impairment of the ego-
integrative functions, there are also distinct basic organic signs as well, i.e.,
consciousness, memory, and intelligence. Exceptions to this rule are certain
organic brain syndromes due to focal lesions of the brain, particularly
tumors, which may develop organic indicators very late in the course, but
suffer schizophrenia-like symptoms for periods up to several years. In condi-
tions of more acute onset, the difficult differential diagnosis is most fre-
quently between intoxication with various drugs which do not depress the
level of consciousness-sensorium and therefore produce a state almost indis-
tinguishable from acute schizophrenia. The patient is typically hyperalert
and hyperactive. Speech is incoherent, and the emotions may be unrelated to
the content. Visual hallucinations (which are more characteristics of organic
brain disease than auditory) may occur, but they may be absent and persecu-
tory delusions may form the most prominent element of the mental content.
Amphetamines and hallucinogens such as LSD, are the most frequent com-
pounds producing this schizophrenia-like acute organic psychosis.

When chronic OBS has advanced to the severe stage reflected in extremes
of social, personality, emotional, ego function, and basic function impair-
ments which we have now described, the condition is known as dementia. Use
of this term in the clinic implies that all of the “‘higher’”” functions are affected
to a significant degree and that intelligence and memory are significantly
impaired. Consciousness, on the other hand, is often unaffected until the very
latest stages of the illness. Thus the patient may appear at first glance to be
alert and well, but attempts to engage him in conversation reveal the severe
loss of the other mental functions. If the underlying disease is progressive,
changes of consciousness often signal the terminal period, which is character-
ized by successive stages of clouding, stupor, and coma, during which the
patient loses somatic and visceral motor control, is bedridden, incontinent,
and requires total nursing care. In the past it has been the custom to use the
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terms ‘‘chronic OBS” and “dementia” to connote irreversibility. Many types
of chronic OBS do indeed prove to be irreversible, since central neuronal tis-
sues, once destroyed, do not regenerate. On the other hand, it is now the
practice to emphasize that some conditions showing all the symptoms of
chronic OBS and the severity of dementia may, if the underlying cause is
treated, permit arrest and even some restoration of function. Within this
emphasis, which directs attention toward active clarification of the nature of
the cause and vigorous treatment whenever possible, it is becoming common-
place to speak of ‘“‘reversible dementia,” a phrase which, until recently,
would have been viewed as a contradiction of terms.

It is beyond the scope of this book to present detailed descriptions of the
symptomatology, course, and treatment of the many different sources of
organic brain pathology which may produce the behavioral picture of OBS.
This information will be found in textbooks of clinical psychiatry and inter-
nal medicine. We will, however, provide a listing of the types of pathological
processes which may be involved:

. Drug or poison intoxication (including alcohol)

. Intracranial infection

. Cerebral arteriosclerosis and other cerebrovascular disturbances
. Epilepsy

. Intracranial neoplasm

. Degenerative and atrophic disease of the CNS

. Brain trauma

. Endocrine disorder

. Metabolic or nutritional disorder

10. Systemic infection
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Most of these pathological processes may produce chronic or acute OBS
depending upon the severity and rate of progression of the process itself.
Acute states may, of course, develop into more chronic conditions, and it is
not uncommon for chronic conditions to erupt into acute episodes.

Acute OBS has often been described as a reversible state, but this conceptu-
alization, like the designation of chronic OBS as irreversible, is in practice
misleading. While it is unusual for severe acute OBS, the state called delirium,
to last more than a week or two, a fatal outcome for this state or progression
to chronicity is quite common. It would be unwise to take a casual view of
acute OBS on the assumption that it is a benign condition.

Because the onset is more rapidly progressive in acute OBS than in the
chronic form, the progression of symptoms from higher order to basic may be
obscured; organic signs are present from the beginning, and impairment of
consciousness-sensorium is the hallmark of the delirious state. [Intoxication
with amphetamines and hallucinogens have already been mentioned as
exceptions to this rule. Some acute conditions resulting from alcohol and
sedative withdrawal and from states of severe sensory deprivation, such as
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may occur in hospital intensive care units, are additional exceptions.] In
delirium, the affective functions are usually markedly disturbed, most often
in the direction of anxiety and agitation which may reach levels of terror and
panic. Restlessness is common and hallucinations, particularly visual, are
also frequent. Intellectual functions, especially judgment, are disturbed so
that the patient is prone to behavior of the most irrational nature.

It is customary to think of OBS, chronic and acute, as the symptomatic
reflection of diffuse brain pathology, whereas focal lesions are described symp-
tomatically in terms of their sensorimotor (“primary neurological”) and
more localized behavioral signs. Review of the list of possible causes of OBS,
however, makes it evident that many processes which produce focal brain
lesions (benign tumors, for example) are quite capable of producing the gen-
eral behavioral picture of OBS—in addition to, or particularly in early stages
instead of, the classical localizing signs. This fact is of importance for proper
diagnosis and early treatment. Unless it is possible to clearly establish the
etiology of an OBS in one of the diffuse CNS pathologies or in a systemic ill-
ness, more detailed studies such as electroencephalography and isotope brain
scans should be considered in order to further investigate the possibility of a
focal lesion.

Epidemiological Considerations

Documenting and explaining the distribution of pathology in populations are
major objectives of epidemiology as a field of medical inquiry. Distribution is
expressed in several ways. The frequency of events is commonly expressed as
incidence (how many new cases per 1000 population in a year) and as prevalence
(how many new and continuing cases per 1000 populations in a year). In
addition to population incidence and prevalence of cases for a total popula-
tion, rates may be calculated for subpopulations by age, gender, socio-
economic status, or ethnicity. The incidence and prevalence of common
pathologies such as cardiovascular disease or cancer in the general popula-
tion and in subpopulations have been studied in detail for many years. Con-
sequently, the distribution of rates in our society and in other societies
currently and over time are well known.

The incidence and prevalence of pathologies of intellectual functioning
have not been documented definitively, but some facts are known. Consider,
for example, mental retardation. Debate continues on the definitive diagnosis
of mental retardation and hence the identification of cases. With this caution
in mind, the estimated prevalence of mental retardation in the U.S.
population is 30 per 1000, or 3%. The incidence of mental retardation is not
documented, but the rate is suggested by an estimated 10 per 1000 (1%) chil-
dren diagnosed as retarded in the preschool years; the highest incidence of
this diagnosis was for children aged 10-14.
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Three signs of impaired intellectual functioning of diagnostic significance
for physicians are orientation (location of oneself in terms of time and place),
loss of memory, and inability to reason. These signs are commonly summar-
ized with the diagnostic label of dementia or under a label that suggests the
general etiology of the signs, OBS. As noted earlier in this chapter, OBS
includes both acute and chronic malfunction of the central nervous system.
Dementia and OBS are known to have multiple etiologies, including both
irreversible and reversible CNS change. Dementia appears secondary to a
variety of disease processes or their pharmacologic management.

Systematic population studies of dementia and OBS have not been made.
Consequently, their general incidence and prevalence are not known. How-
ever, their age-specific prevalence has been of considerable interest in studies
of older persons. The association of age and CNS malfunction is suggested by
the frequency with which both physicians and the lay public refer to senile
dementia and associate OBS with the later years of life. In common terminol-
ogy, senility connotes impairment of orientation, memory, and judgment.
We know from evidence that the great majority of older people, even at
advanced chronological age, are not senile; but we also know that the
incidence and prevalence of impaired intellectual functioning increases with
age in the later years. Consider the following evidence.

The Duke University Center for the Study of Aging and Human Develop-
ment has conducted sample surveys of noninstitutionalized persons 65 years
of age and over. The survey instrument used employs a series of questions
designed to establish whether the respondent is sufficiently intellectually
intact to be interviewed. Significantly impaired intellectual functioning has
been observed in about 6% of older individuals contacted in these surveys.
Studies of institutionalized older persons provide additional information.
About 5% of persons over age 65 are institutionalized, primarily in nursing
homes. Among these individuals, about 50% are significantly impaired in
intellectual functioning, and the rate increases with age. For those aged
65—74, the estimate of intellectual impairment is 45%; 75-84, 61%; and for
those 85 and older, 71%. In such institutions, the classification of chronic
conditions includes OBS, senility, and mental retardation; the rates for these
three classifications are 25%, 32%, and 6% respectively. These figures are
crude estimates of the prevalence of these conditions, and estimates of
incidence are not available. It is worth noting that about 10% of persons in
nursing homes are younger than 65. Among those younger than 65 the rate of
intellectual impairment is 15%, and among those younger than 45, 6%.

Estimates of the incidence of OBS in outpatient psychiatric clinics range
from 25% to 33% among older patients. First admissions to mental hospitals
for older persons, a rough indicator of incidence in this particular subpopula-
tion, is 75% for those aged 65—74 and 90% for those 75 and older. There are
no comparable estimates for younger patients, although one would expect the
incidence to vary by the medical specialty with which one makes contact.
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Psychiatrists, for example, would be more likely to encounter intellectually
impaired patients than would internists.

Population studies of dementia and OBS in the U.S., the United King-
dom, Sweden, Denmark, and Japan produce estimates for severe intellectual
impairment among older persons of around 5%; there is consensus that pre-
valence increases with age from below 5% at age 65 to 15%—-20% at age 80.

Estimates of the incidence-prevalence of intellectual impairment are very
important for the general physician whose practice, on average, involves
older persons who are seen as ambulatory patients or in institutions. Older
persons now constitute almost 11% of the U.S. population, and early in the
next century this proportion is projected to increase considerably.

The facts and figures cited above do not give the complete picture, how-
ever. Behavior in public places which suggests that a person is physically but
not functionally present (i.e., is not oriented in terms of time, place, and per-
sons, and is unable to meet conventionally expected standards of perform-
ance) is disordered and requires an explanation. Is the individual demented,
retarded, subnormal, or a social deviant? Is the condition explained by
organic damage, by sickness, by drugs? Is the condition reversible?

Occasions for such questions are common in medical and psychiatric prac-
tice, particularly because older patients constitute a large proportion of both
inpatients and outpatients. The answers tend to be complex precisely
because altered states of consciousness demonstrably have multiple potential
explanations and, in any case, are frequently difficult to diagnose with preci-
sion. As noted above, the relationship between pathological states of con-
sciousness and late life is well known and provides a good illustration both of
problems of diagnosis and of the consequences of routine application of con-
venient diagnostic labels.

Over 1 million long term care beds in the United States are occupied by
persons over the age of 65, and surveys of the U.S. National Center for
Health Statistics indicate that over half of these persons are significantly
disoriented in terms of person, place, and time. More generally, the observed
association of old age with organic brain pathology, with memory loss and
intellectual decline as prominent features, is commonplace; this association
invites the application of a commonplace label at the disposal of lay persons
and health professionals alike: senile dementia.

Dementia is a label that is applied with caution by experienced clinicians.
As a description of behavior, the basic meaning of dementia is straightfor-
ward: the term denotes a state of confusion—a disorientation of place, time,
and person—which is sustained and associated with failing memory and loss
of intellectual functions. The observed caution is occasioned by a number of
connotations of dementia, such as “dementia is expected to be a concomitant
of later life.” Dementia is, in fact, most often discussed in connection with
OBS, which the American Psychiatric Association defines as a “‘mental con-
dition characteristically resulting from diffuse impairment of brain tissue
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function from whatever cause” (emphasis supplied). The commonly identified
causes are numerous, including circulatory disturbances, metabolic distur-
bances, brain trauma, drugs, toxicity, infections, intracranial neoplasms, and
epilepsy. This list is not exhaustive, but it is sufficient to indicate why the
presence of sustained confusion should occasion a search for its sources and a
determination of whether the identified etiological factors are reversible or, if
not reversible, modifiable.

From the list of causes just noted, modifiability would be presumed until
demonstrated otherwise. Moreover, even if irreversible brain damage is
demonstrated, health professionals are familiar with the concepts of compen-
sation and decompensation. Compensation refers to the reestablishment or
maintenance of function in a defective organ or organ system; decompensation
refers to loss of function which appears to be unexplained by the demon-
strated anatomical defect. Processes of compensation and decompensation
would, therefore, be expected to attenuate the relationship between brain
and behavior and provide a substantial reason for caution in simple extrapo-
lations from behavior to organic status of the brain and vice versa. This
caveat is particularly consequential for the diagnosis and management of
older patients.

The association between age and disability, which is well-grounded in epi-
demiologic evidence, tends to be exaggerated by both health professionals
and lay persons. The probability of all kinds of impairments does tend to
increase with age and, concomitantly, these impairments are translated into
disabilities which increase utilization of health resources. These epidemiolo-
gic facts, however, do not justify the conclusion that old age per se explains
observed disability. Clinicians who are experienced in working with older
patients are very much aware that the psychological or psychiatric assess-
ment of a confused or depressed older person is particularly affected by the
general state of health, intelligence, education, vocational experience, and
demands of the environment in which the person operates from day to day.
Clinicians are also aware that the ready availability of a diagnostic label may
mask the complexity of a condition and subvert adequate diagnostic study
and vigorous corrective intervention. Senile dementia is a label to be used
with caution.

An association between age and the probability of dementia is certainly
indicated by the available evidence, but it is equally clear that significant
dementia and the presumptively underlying chronic brain impairment are
not inevitable in late life and not even a highly probable outcome until very
late life. Moreover, the evidence available provides no adequate basis for
estimating the degree of organic impairment underlying the observed
behavior, whether this impairment is reversible, or the degree to which com-
pensation is possible. In the absence of such information, sustained states of
confusion exhibited by persons of any age are an inadequate basis for conclu-
sions about the etiology of the behavior and about reversibility. There is a
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realistic basis for optimism that dementia which is secondary to treatable
physical illness (drug addiction, or malnutrition, for example) is reversible.
Moreover, even in the presence of diagnosed organic brain damage, some
compensation can be achieved through behavioral training in reality orienta-
tion. Such training, which concentrates on orientation of the confused person
to time, place, and person, has a beneficial effect in increasing the indepen-
dence of the patient, but also has a beneficial effect on health care personnel
on whom the burden of the dependent patient falls most heavily. The families
of the OBS patients who often attempt to care for them at home also can be
assisted in understanding the behavioral problems involved and in tech-
niques of effective management. A national organization with local chapters,
the Alzheimer’s and Related Disease Association (ARDA) has recently
experienced rapid growth in response to a broadly felt public need for assis-
tance against one of the most common forms of OBS among older persons.

As our understanding of consciousness, memory, and intelligence has
improved and as diagnostic procedures have become increasingly precise,
undifferentiated labels like retardation and senile dementia will be used less
often. Correspondingly, as diagnosis of the etiology of sustained confused
states becomes more precise, more precise interventions will become possi-
ble. In the final analysis, a number of individuals with irreversible chronic
brain damage and related severe behavioral disability will be identified. But
the number of such persons will be much smaller than those usually labeled
as senile. Even for those very impaired individuals who are correctly classi-
fied, it is possible to construct supportive environments that will enhance
their capacity for independence and increase the satisfaction of the health
personnel who care for them.



Memory

As was discussed in Chapter 2, memory, the capacity to retain a record of past
experience, is a mental function only slightly less basic to adaptive behavior
than consciousness itself. Conditions producing functional impairment of
neural processes in the brain almost always result in discernible loss of
certain memory processes, and indeed the diagnosis of organic brain
syndrome (OBS) is frequently ultimately dependent upon the demonstration
of such losses. The present chapter undertakes a review of basic memory
processes insofar as these have become known through appropriate
laboratory research, conducted chiefly by experimental psychologists.

Three concepts have dominated the history of research on memory and, in
somewhat rmodified form, they are still with us today. These are the concepts
of consolidation, decay, and interference of/with the memory trace.
Consolidation refers to the well-established fact that the successful retention of
an experience requires time for it to be “processed’’ following its occurrence.
Distraction or disruption of CNS functioning (as with electroconvulsive
shock) occurring shortly following the experience produces decrements in
recall. Decay is a term referring to the inverse proportionality between the
probability of retrieval of an experience and the time elapsed since its
occurrence; conceptually it is associated with the notion of gradual “erasure”
of the memory trace by ongoing metabolic processes. It is by no means certain
(although it has not been disproved) that such erasing occurs, and interference
mechanisms have long been postulated as an alternative explanation of the
commonly observed decrease in the retrievability of memorial contents over
time. The essential idea is that more recently acquired material interferes
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with and “inhibits” recall of earlier-formed memories. The parameters of this
process, termed retroactive inhibition, have been well-explored: for example,
maximum inhibition tends to occur where the interpolated (newer) material
bears a moderate degree of similarity, but not approximating identity, to that
of the original learning. A related process is that of proactive inhibition, where
certain types of prior learning experiences interfere with the retrievability of
subsequently occurring experiences. Proactive inhibition may be an
important element in loss of memory function with age (the more the prior
experience, the greater the amount of potentially proactive inhibiting
material in memory), quite independent of age-related organic changes. Of
course, organic changes, involving deterioration of the supporting
neurophysiology, may also contribute to memory deficits in old age.

Until fairly recently, memory had been conceived in holistic, unitary
terms; little attention was paid to the idea that there might be different sorts
of memory having differing operating characteristics. Beginning some 25
years ago, investigators increasingly noted that the well-established
principles of remembering and forgetting, which by and large were not
substantially different from the observations of Aristotle, sometimes did not
hold true. Eventually it became necessary to postulate separate systems of
memory in order to account for its seemingly different properties under
varying conditions of retention. Specifically, memory is conventionally
conceived at present as three partially independent systems: (1) sensory
information storage (SIS), (2) short-term memory (STM), and (3) long-term
memory (LTM). The distinction between the last two of these, in particular,
should be regarded as chiefly heuristic in that the implied dichotomy is
becoming difficult to sustain in the face of mounting evidence of process
continuity (Postman, 1975). In any event, it is the case that some memories
are much more evanescent than others, and a great deal has come to be
known about the processes implicated in at least the end-points of the
retention-interval continuum. It seems wise, therefore, to briefly describe
each of these memory systems in conventional terms in order to provide a
convenient framework for discussion (Table 3-1).

In identifying the several memory systems, we follow the conventions of
the psychological and neurobiological research literature. Unfortunately,
the terms do not correspond fully with those of the clinical literature. The
following table is provided for guidance in translating from one convention to
the other.

It is noteworthy that despite the clinical tradition of distinguishing recent
from remote memory because remote is thought to be more resistant to
organic brain pathology, the modern clinical literature emphasizes that both
are usually impaired in most cases of organic mental syndrome. This
recognition tends to support the research classification in which both recent
and remote memory are viewed as mediated by the same LTM process.
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Table 3-1. Memory Systems.

Approximate Method of
Time Clinical
Span Research Term Clinical Term Assessment

500ms  Sensory information (No clinical

storage (SIS) equilavent)
20-30s  Short-term memory Immediate memory Immediate repeti-
(STM) tion of a series of
numbers (digit-span
test)
Variable Long-term memory Recentmemoryor  Recall of digit series
(LTM) short-term or name after several
memory minutes of unrelated
activity; recall of
events of recent hours,
days, weeks
Unlimited Long-term memory Remote memoryor Recall of events from
(LTM) long-term more-distant past
memory

Sensory Information Storage

A variety of evidence indicates that the reception of a stimulus in the sensory
apparatus, whatever the modality, is not an instantaneous event, as common
sense would perhaps suggest. Rather, the sensory ‘‘image” lingers with
decreasing experiential clarity for approximately 500 ms after termination of
stimulation. Virtually any stimulus contains more information than the
organism can effectively utilize. Discrimination of the essential from the
inessential apparently occurs during the brief period of sensory information
storage. The SIS system is therefore chiefly a mechanism that permits feature
extraction and pattern recognition, a limited but perhaps quite crucial aspect
of memorial retention. Little is known about the neural basis of SIS, although
it is extremely likely to be related to processes involved in the “orienting
reflex” or “what is it?” alerting response to any new stimulus originally
described by the Russian physiologist Pavlov. It is quite conceivable that the
SIS system would be subject to disruption by damage or dysfunction in local-
ized brain tissue, in which case the organism would suffer deficits in the
appropriate encoding of its experience, with resultant memory impairment.
Clinical phenomena suggesting impairment at this level of sensory registra-
tion are by no means rare (e.g., certain aphasic and other disorders of the
communicational faculties), but as yet no such specific causation has been
isolated in patients with neurological disorders.
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Short-Term Memory

With pattern recognition, the contents of an experience enter short-term
memory where, in humans, they remain for perhaps 20—30 s in the absence of
(overt or covert) rehearsal or of interpolated mental activity of a demanding
sort. Continuous rehearsal can maintain items in STM for an indefinite
period, but there are practical limits on the amount of material that can be
continuously rehearsed in consciousness without loss. In the past, these items
were considered to be numerically specific (maximum of about seven items,
with the allowance that an “item” might be quite complex and contain
several subitems, a hierarchical process known as “chunking’’) in conse-
quence of an unfortunate analogy with address capacity in the memory units
of computers. More recently, the concept of a limited STM capacity has
been seen as ambiguously relating to both numerical units and to the rate at
which successive units of a given type can be accommodated (Craik and
Lockhart, 1972). In any event, estimates of the size of STM capacity vary
widely in differing experimental contexts. About the only conclusion that can
be justified at present is that there are magnitude limits of a fairly stringent
order for the retention by maintenance rehearsal of unprocessed experiential
data. Performance on the digit-span test, used clinically to test mental status,
is an example of the application of this principle in medical practice. It is not
clear whether forgetting in STM is a product of decay, displacement
(interference), or both.

Maintenance rehearsal involves recycling of the items-to-be-remembered in
consciousness. Anything that interferes with this recycling, such as a compel-
ling distraction, produces losses in retention that are quite obliterative in
extent. Mere maintenance rehearsal without further processing of STM con-
tents, which in the pure case may be quite rare, apparently accomplishes lit-
tle or nothing toward the formation of relatively permanent memories (i.e.,
transfer to LTM). The message format of information in STM is prevailingly
acoustic or phonemic (articulatory), even where stimulation has been by
other than the auditory modality. That is, the material is actually verbalized
over and over. It is clear, however, that recoding of nonauditory stimulation
into an acoustic format is not mandatory for STM storage (Postman, 1975).

The neural bases of memory, whether of brief or long-term duration, have
not been precisely worked out. However, as we shall see later in this chapter,
it seems very likely that retention in SIS and STM—the two systems are
obviously in contact with each other—is somehow mediated through electri-
cal activity of the reverberating circuit variety. The precise nature of this
reverberation remains obscure. As will be seen, LTM seems dependent on
the synthesis of new proteins. Sokolov (1977), in reviewing work on the
neuronal mechanisms of memory, proposes a distinction between DNA-
dependent (involving permanent alteration of the neural net) and DNA-
independent memories, where the latter are conceived as nonpermanent
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modifications of the responsiveness of synaptic receptor sites. While DNA-
independent memories can apparently be of considerably greater duration
(at least in animals) than the presumed limits of human STM, continued
exploration at the biochemical level has obvious promise of deepening our
understanding of different types of memory processes.

The chief importance of the STM system consists in its being essential to
the formation of long-term memories, i.e., those that persist for perhaps a few
hours to virtually a lifetime. The formation of these persistent memories is
dependent upon time for processing of informational input and very probably
also for the manufacture and transport of proteins to pertinent synaptic sites.
The required temporal buffer is provided by the retention within STM of
material-to-be-processed. Apparently, there are no other routes of input to
long-term storage. It follows that damage or dysfunction in neural tissues that
support the operations of STM (which in all likelihood include at least certain
hippocampal structures) will produce severe impairment of the ability to
learn new information. Fascinating descriptions of two patients seeming to
exhibit such a syndrome have been provided in a series of papers published
several years ago (Millner et al., 1968) and are briefly summarized in a later
section of this chapter. These patients have intact LTMs that are, however,
impervious to the input of new information, a circumstance that produces
quite bizarre behavioral phenomena. For example, the process of introduc-
tion of a person entering the patient’s life space afier the injury may have to be
repeated on every occasion in which an interaction occurs.

Long-Term Memory

“Integrative’ or “constructive,” as opposed to mere maintenance, rehearsal
appears to be the necessary and sufficient condition for the storage of infor-
mation in LTM. Such rehearsal organizes new information and keys it into
content structures that already exist within the LTM, thereby making avail-
able multiple cues for retrieval. Mnemonic systems of various kinds essen-
tially capitalize on this principle. There is reason to believe that information
once stored in LTM is never entirely “erased,” and that the storage capacity
of LTM is without practical limits. Recall, then, is principally (and perhaps
exclusively) a matter of retrieval. The probability of retrieval of an item of
information from LTM is a function of the extent and quality of the embed-
dedness of that item within the network of information that is the LTM sys-
tem, assuming functional intactness of the neural base. The “strength’ of a
memory trace is therefore critically dependent upon the depth of processing
to which its constituent information has been subjected. Very often, of
course, and perhaps always in the case of nonredundant experience, process-
ing depth is determined at or shortly following the occurrence of the experi-
ence. The context surrounding the acquisition of information is a major
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determinant of its subsequent retrievability. Some hold that it is the only such
determinant, a position identified as the “principle of encoding specificity.”
Thompson and Tulving (1970), major figures in the psychology of memory,
make the following strong assertion: “No cue, however strongly associated
with the (to-be-remembered) item or otherwise related to it, can be effective
unless the (to-be-remembered) item is specifically encoded with respect to
that cue at the time of storage” (p. 255). The controversy provoked by this
assertion has to date not been resolved.

The above quotation in essence relates to a fundamental distinction con-
cerning the contents of the memory store; that is, these contents are organ-
ized in terms of both concepts and events, referred to respectively as the
semantic and the episodic memory systems. In making their assertion,
Thompson and Tulving are essentially relying upon evidence that retrieval
operates upon the episodic memory store, the memory system that is
involved in the recording of events. The semantic store, as the term implies, is
concerned with the denotative and connotative meanings of words and their
associative and classificatory bonds. If retrieval does indeed operate
exclusively on the episodic system, then it would seem to follow that no cue
could be effective in retrieval unless it were somehow associated with the per-
tinent event. Quite obviously, in any case, the semantic and episodic stores
are only partially independent and must make contact at many points.
Nevertheless, it is important to note that certain types of brain damage pro-
duce highly selective memory deficits such that only one of the two systems
seems affected. Some patients (e.g., with Korsakoff’s syndrome) forget events
but do not suffer discernible loss of language or semantic functioning; others
(e.g., aphasics) undergo severe disruption of semantic memory without
impairment of memory for past events.

While the semantic and episodic systems together constitute the most sig-
nificant aspects of LTM storage, it is clear that other systems are also cap-
able of retaining information over long periods of time, i.e., those systems
concerned with the “imaging” of past events in what is essentially a sensory
format. Thus, visual images of past experiences can be called up at will, fre-
quently with striking vividness and apparent veridicality. The scanning of
such images may reveal new information that was heretofore encoded in
some other form. Probably all of the senses have at least some limited capac-
ity to store their contents in this manner, and deliberate imaginal encoding
may be a substantial aid in memory in general. However, little is known in
detail about such processes; they have not been studied with anywhere near
the intensity of other forms of long-term storage.

The facility and efficiency with which the LTM performs its essential func-
tions depend upon the adequacy with which it is organized. To some extent
organization depends upon the acquisition of associative links common to
most people, or at least most people in a given culture and language com-
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munity. Much of this organization, however, is highly idiosyncratic. The
human mind is such that it seems irresistibly drawn to discriminating,
categorizing, coding, and organizing anything it stores away for future refer-
ence, and in so doing it relies perforce on its own previously established rules
(and metarules) or principles of organization, much as do the administrators
of library card catalogues. It goes without saying that some organizational
systems are better, richer, more elaborated, and more flexibly adaptive than
others in terms of their functional utility, and here we touch on the issue of
general intelligence, to be discussed in Chapter 4.

As has been suggested, retrieval of material from LTM is basically a
matter of discovering a route into the pertinent subsystem, a route that will
permit us to recreate the sought-after content. Ease of discovery is dependent
upon the richness of available connections, some of which may be quite
remote. This bears on the question of recall versus recognition—we fre-
quently “know’” more than we can report, as demonstrated by our ability to
recognize a correct response on a multiple-choice examination even though
we may not have been able to reproduce (recall) it spontaneously. It also
relates to the commonly experienced ‘‘tip-of-the-tongue” phenomenon
(Brown and McNeill, 1966), where it can be demonstrated that the associa-
tions we do produce in searching for the elusive word or name are by no
means random with respect to the characteristics of the target. Certain types
of brain injury (e.g., to the medial temporal lobe) apparently interfere with
the effective (i.e., duly processed) transfer of memories from STM to LTM.
The interference seems to be of a limited type, however, inasmuch as such
patients can often recognize the items to be remembered while being wholly
unable to recall them. This phenomenon (in addition to the often striking loss
of recent memory) is common in the amnestic-confabulatory (Korsakoff’s)
syndrome referred to earlier in this chapter, and it highlights the central role
of the retrieval mechanism in disorders of this type. Needless to say, such
observations raise fascinating questions about how the mind and brain work.
At present, unfortunately, we have many more questions in this area than we
have answers.

Neurobiological and Clinical Considerations

The physiology, biochemistry, and anatomy of memory are largely matters of
speculation, as has been indicated. However, given what we know about the
functioning of neurons, the possibilities of trace retention at the biological
level can be reduced to a finite array of general models. This is especially true
of the SIS and STM systems which, as has been indicated, probably are
mediated by ongoing electrical activity. Basically, there are three possibili-
ties to account for the retention of single units or items of information within
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these systems. All of them relate to the manner in which individual neurons
may conceivably be recruited as highly discriminative carriers of informa-
tion, broadly speaking. The possibilities are:

1. An unique cell, which is somehow programmed to fire only with a
specific pattern of input stimulation

2. An unique pattern of cells whose mutual, simultaneous firing is
information-specific

3. An unique code, such that the temporal order of firing of predesignated
cells is information-specific

As can readily be appreciated, these possibilities (or conceivably combina-
tions of them), while quite likely exhaustive, provide little in the way of satis-
faction of one’s curiosity about the mechanisms of short-term retention. The
concept of DNA-independent memory, mentioned earlier, does provide a
reasonable explanation of how time-limited alterations in synaptic efficiency,
a process implicitly assumed in each of the above models, might occur.
Briefly, Sokolov’s (1977) conception is that the action of the transmitter sub-
stance on the receptor neuron produces conformational changes of neuronal
protein whose activation/inactivation causes a modification of the respon-
siveness of the receptor site. While thoroughly consistent with current
knowledge of neuronal functioning, it is not clear how such a view could be
proven (or disconfirmed) as the neuronal mechanisms of short-term memory
storage.

There is a growing consensus that relatively permanent memories involve
the manufacture of new proteins. Perhaps the strongest evidence bearing on
this question is the negative effect upon long-term memory formation of
drugs that inhibit protein synthesis (e.g., anisomycin). On the other hand,
the inhibition of protein synthesis has no discernible effect on short-term
memory.

As we have seen, it appears that short-term memory function is dependent
upon electrophysiological events for its integrity. In one study carried out to
demonstrate this phenomenon, chickens learned to avoid, after one trial
exposure, an object which was coated with a substance having a noxious
taste. They were immediately re-presented with an object identical to that
which had been coated with the noxious substance but now uncoated, and all
chickens immediately responded by pecking at the new object even though it
was not covered with the noxious substance. Thus they “remembered” the
association between the object and the unpleasant taste.

Pretreatment with a protein synthesis inhibitor, cycloheximide, had no
effect on this immediate recall of the object by the chickens. On the other hand,
pretreatment with the drug ouabain caused a rapid loss of retention (indexed
by loss of pecking behavior) of the object which had been coated with the
noxious substance. That is, chickens pretreated with ouabain, upon represen-
tation of a similar object to that which had been coated with a noxious sub-
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stance, no longer pecked at it or showed any other signs of recognition.
Ouabain is known to have several effects which would impair electrophysio-
logical responses. It inhibits the adenosine triphosphatase in nerve mem-
branes on which the sodium pump is dependent. Furthermore, it is known to
abolish the after-potential sequence which is generated in some neurons by
sodium pump activity after repeated discharges. Therefore, this study would
suggest that short-term memory is dependent upon electrophysiological
events within the brain. The locus of these electrophysiological events is not
known. However, short-term memory is clearly impaired by gross alterations
of central nervous system metabolic activity.

Learning may be conceived as the process whereby information is
transferred from short-term to long-term memory and is later retrieved either
spontaneously or in response to some new environmental demands. The ana-
tomical location in which transfer to storage or retrieval from long-term
memory occurs appears to involve the so-called Papez circuit, which extends
from the mamillary bodies, to the anterior nuclear group of the dorsal
thalamus, to the cingulate gyrus, to the hippocampal gyrus (hippocampus
and amygdala), to the septum, and back to the mamillary bodies. Bilateral
lesions of any part of this circuit appear capable of causing so-called amnestic
syndromes. These syndromes appear to be examples of “pure short-term
memory,” i.e., the individual has intact short-term memory as tested by such
tasks as the digit-span test but has no ability to either store or perhaps
retrieve information in long-term memory. Korsakoff’s syndrome, described
earlier, provides one example of this problem in which the mamillary bodies
undergo damage secondary to vitamin deficits.

Another classic example of the amnestic syndrome is provided by the case
of H.M., which is described in greater detail by Millner et al. (1968) in the
following case study:

H.M. had suffered from seizures since the age of 7, resulting in his being
unable to work upon graduation from high school, despite an IQ level of
112. Because he appeared to have bilateral temporal lobe seizure foci, a
bilateral extirpation of temporal lobe tissue was undertaken at age 32. Post-
operatively, his seizure problem was markedly diminished. However, he
appeared to have an unusual memory deficit in which his early memories
were clear and vivid and his short-term memory (e.g., digital span), speech,
and other behaviors were both normal and appropriate. The main problem
appeared to be an inability to recall any events occurring post-op once they
departed his immediate attention. That is, as long as events were being
maintained in short-term memory, he could recall them, but once he was
distracted there appeared to have been no transfer from short-term to long-
term memory. For example, he could mow the lawn, but he never could
remember where he left the mower after he quit mowing the lawn. He
would read and reread the same newspapers and books over and over
again. He failed to recognize friends and neighbors unless he had known
them for years preoperatively. Each time he learned of the death of his
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uncle, which had occurred three years preoperatively, he became moved
and tearful, treating it as though it were a new event. In short, as long as
his attention was maintained toward a given stimulus event or series of
stimulus events, H.M. was able to recall those events, but as soon as his
attention was distracted it was as though those events had never happened.

Fifteen years postoperatively, H.M.’s seizures continued to be under
good control, but the memory deficit was essentially as it had been immedi-
ately postoperatively. His IQ was still at the level of 118, but he was still
unable to recall or learn any new verbal or visual material when tested
extensively on follow-up examinations.

The most poignant description of his dilemma comes from H.M. himself:
Every day is alone in itself. Whatever enjoyment I’ve had and whatever sor-
row I’ve had . .. right now I’m wondering, “Have I done or said anything
amiss?”’ You see, at this moment everything looks clear to me but what hap-
pened just before? That’s what worries me. It’s like waking from a dream. I
just don’t remember.

Another similar case in which bilateral destruction of hippocampal tissue
occurred was that of a high school math teacher who suffered bilateral
destruction of the hippocampus in association with encephalitis at age 42.
Even though he had an IQ of 125, his memory deficit was quite similar to
that of H.M. described above. An even more poignant example of the tragedy
involved in this kind of memory deficit is that this patient was unaware of the
birth of his last two children which occurred 2-5 years before his illness.
Thus the loss of the ability to store or retrieve information in long-term
memory essentially robbed this patient of knowledge of his children.

We do not yet know the precise nature of the deficit involved in these
amnestic syndromes involving bilateral damage of the Papez circuit. Three
possible explanations exist, and evidence has been presented which supports
each. First of all, there may be a consolidation problem or failure to transfer
information from short-term to long-term memory. The second possibility
suggests that there is an encoding problem, that is, a problem in translating
information into a form appropriate for transfer or recall. A lack of ability to
verbally rehearse information would be an example of this problem. Finally,
there may be no problem with transfer from short-term to long-term memory
or in encoding, but the problem could be in retrieval of information from
long-term memory. Probably the true state of affairs is some combination of
all three. If the information can no longer be retrieved from long-term
memory, then it remains inaccessible to the individual. Hopefully, further
research will help unravel this mystery.

In addition to its dependency upon the structural integrity of the Papez
circuit components, the transfer of information to long-term memory appears
to involve the RNA-dependent synthesis of new proteins. In one study of the
biochemistry of transfer of information into long-term memory, rats were
trained to jump to a ledge in their cage to avoid footshocks administered
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through the wire grid floor of the cage. The rats learned in 10—12 trials to
jump to the ledge to avoid the footshocks. In this study, control animals were
in two groups. One group was yoked to the animals being trained to avoid
footshocks—that is, they received the same shocks as the experimental
animals but had no ledge to which they could escape. When the experimental
rats had learned to escape the shocks, then the yoked animals were no longer
shocked. Thus the yoked group received the same physical stresses as did the
trained animals but had no opportunity to engage in learning. A second con-
trol group just sat in the cage for a comparable amount of time. The relation-
ship between learning and transfer of information into long-term memory
and RNA-dependent protein synthesis was studied by injecting the animals
with radioactively labeled uridine intracranially 30 min before a 15-min
training or yoked period. A 28% increase in incorporation of labeled uridine
into nuclear RNA and a 40% increase of incorporation into polysomal RNA
was found in trained versus yoked animals. This increase in uridine incor-
poration was mainly confined to the diencephalon. The increase in uridine
incorporation also appeared to be limited to the acquisition phase—that
period when information is being actively transferred from short-term to
long-term memory, since animals trained prior to retesting did not show
increased uridine incorporation relative to yoke controls if they were injected
with radioactively labeled uridine prior to retesting. In contrast, animals that
had been yoked controls in prior testing did show increased uridine uptake
during actual training administered later to avoid the footshocks. Subsequent
studies have shown an increased rate of incorporation of radioactively
labeled amino acids into protein in association with training, but not with the
general stress experienced by yoked controls.

In other studies, inhibition of protein synthesis with such drugs as puro-
mycin or cycloheximide was similarly found to inhibit or to retard the consoli-
dation of sensory information (i.e., the transfer from short-term to long-term
memory and/or the retrieval from long-term memory). Thus there are two
lines of evidence supporting the conclusion that RNA-dependent synthesis of
new proteins is involved in the storage or transfer of sensory information from
short-term to long-term memory. First, coincident with this process there is
an increase in the rate of incorporation of uridine into RNA; second, pretreat-
ment with drugs which either inhibit RNA synthesis or protein synthesis are
found to disrupt such transfer.

Other influences undoubtedly play a role in the consolidation of sensory
information into long-term memory. For example, it has been proposed that
the ACTH response to the stress of novel stimuli occurring in a learning
situation may be an important contributor to learning, in that ACTH in the
brain has an effect on increasing the rate of protein synthesis. Moreover,
hypophysectomized animals have been found to learn poorly in the standard
learning paradigms, and this deficit is reversed by pretreatment with ACTH.
The neuropeptide vasopressin also appears to facilitate learning.



42 Memory

Developmental studies have been carried out to determine the ontogeny of
learning. In one study, rat pups at 6—10 days of age were found to be able to
gradually learn (i.e., to remember) to discriminate a stimulus for the reward
of being returned to their home cages. At 15 days of age, rat pups learn to
remember or discriminate the stimulus much more quickly in comparison to
the 6- to 10-day-old rats. This superiority of the 15-day-old rats is destroyed
by x-ray treatment which reduces the granular cell population of the hippo-
campal dentate gyrus.

The neuroscientist, Seymour Kety, has proposed that, in addition to the
learning situation with its various parameters and other factors such as the
age and species of the organism which is doing the learning, the affective
state of the organism also plays a role in memory processes. It has long been
known that memories associated with strong emotional states are more firmly
established. For example, almost everyone can recall in great detail exactly
where they were and what they were doing at the exact moment they learned
of President Kennedy’s assassination. That is, the transfer of information
from short-term to long-term memory appears facilitated by the presence of a
strong emotional state. In addition, it appears that information stored under
such conditions is more easily retrieved. Kety proposes that the central ner-
vous system noradrenergic systems may be involved in mediating this effect
of affective states upon memory consolidation. He cites evidence that central
nervous system norepinephrine may be involved in modulating protein syn-
thesis at synapses. Indirect evidence for a role of noradrenergic neurons in
facilitating transfer of information from short-term to long-term memory is
provided by the observation that amphetamine or electric footshock, both of
which are known to increase functional norepinephrine levels at the synapse,
are found to counteract the suppression of memory consolidation (i.e.,
transfer from short-term to long-term memory) which is caused by inhibition
of protein synthesis with agents such as cycloheximide. Further studies have
shown that agents which deplete central nervous system catecholamines,
such as reserpine, impair transfer from short-term to long-term memory if
given immediately after training. This impairment by catecholamine deple-
tors of memory consolidation is prevented by administering, simultaneously
with the reserpine, precursors of the catecholamines such as L-DOPA.
Finally, bilateral lesions of the locus ceruleus (that collection of cell bodies in
the brain stem which supply most of the noradrenergic terminals to the cere-
bral cortex, cerebellar cortex, and parts of the hypothalamus) have been
shown to impair the acquisition of ability of rats to learn to run an L-shaped
maze runway for a food reward.

While final answers are obviously wanting at the present time, the evi-
dence which is available clearly implicates the central nervous system
catecholaminergic systems in the processes of memory at all levels, from the
sensory information storage through the short-term memory through the
long-term memory systems.
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Inasmuch as transfer of information from short-term to long-term memory
appears to involve the synthesis of new protein, the nutritional status of a
child both intrautero and postnatally has a possible strong influence upon the
ability of the child to acquire and learn new information. Thus, aspects of the
social system which may determine the amount of amino acids available from
the child’s diet have potentially important implications for the ability of that
child, no matter what the genetic endowment, to learn new information.
Therefore, research such as that carried out in rats and chickens, showing the
role of various anatomical and neurochemical systems in the central nervous
system in the transfer of sensory information from short-term to long-term
memory, may have important implications for such socially relevant ques-
tions as what kind of diet should we be sure to make available to our children.
It would appear on the basis of such research that it is important to provide a
balanced diet for children, not just because it will help them not to be
hungry, but so that they may also have the capacity to develop to their fullest
potential the ability to transfer information from short-term to long-term
memory.

Certain other conditions relating to clinical conditions flesh out somewhat
our understanding of memory mechanisms. Among these are the effects of
trauma to the head, purposely induced or accidental, upon memory consoli-
dation. Electroconvulsive shock delivered up to 1 h following a learning
experience produces a marked anticonsolidation effect in animals. This
phenomenon seems related to the well-known retrograde amnesia experi-
enced by humans undergoing electroconvulsive therapy (ECT). It is not
clear whether the effect is due to disruption of the STM system, preventing
transfer to LTM (in which case it must be assumed that animals have a
longer retention span in STM than humans), or whether the LTM consolida-
tion process is itself directly affected. Many accidental head injuries produce
similar effects, with loss being directly proportional to the recency of pretrau-
matic events. As the patient recovers, older memories return first, followed
progressively by those relating to events closer in time to the trauma. Full
return is the rule, except for events occurring in the last few minutes prior to
injury—i.e., those events that had not yet made it into LTM. These observa-
tions establish the important point that head trauma does not produce, in the
typical case, an erasure of memory, but rather that it somehow interferes
(temporarily) with the retrieval process. Notice, too, that in these instances
we are dealing with losses from episodic memory; semantic functioning typi-
cally remains intact.

We normally think of the passage of time as weakening memories, and that
our strongest memories are those of recent events. Yet a multitude of
evidence seems to show that our most robust memories are our older ones,
the record of recent events being by comparison rather fragile and more
vulnerable to assault. The paradox is partially resolved by reference to the
distinction between the existence or strength of a memory trace and its
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retrievability. Newer memories, by and large, should clearly be more retriev-
able than older ones because of the salience of their associated cues, leading
to the perhaps illusory sense that they are “stronger.” The retrievability-
dependent advantage of newer memories would, of course, evaporate in the
face of conditions which disrupt the retrieval process. It remains unclear,
however, why older memories return first during recovery from injury, and
why they seem in some sense to be “protected” from a variety of influences
that impair the retrieval of more recent acquisitions. Could it be that the
relative irretrievability (under normal circumstances) of older memories
somehow renders them less vulnerable to assault? We simply do not know.

The question of the localization of memory traces within the brain has a
long and quite distinguished history. The psychologist Karl Lashley spent
the better part of a professional lifetime in search of the engram (the anatomi-
cal locus) of specific memories, concluding finally that the idea was essen-
tially chimerical, and proposing as a substitute his well-known law of “mass
action” of brain tissue. According to this principle, the probability of
memory obliteration is proportional to the amount of tissue rendered inop-
erative, not to its location. However, if it is magnitude of tissue damage that
determines loss, then we should expect to observe at least some memory
impairment with massive lesions. By and large we do, but there are notable
exceptions; on occasion, huge areas of brain destruction produce no discerni-
ble memory deficit, although there might be other quite notable effects. This
remains another of the puzzling phenomena for which we lack an entirely
adequate explanation. It should be noted that these observations relate
chiefly to episodic memory whose neural basis does indeed appear to be dis-
tributed broadly throughout the brain, and that such losses as occur seem to
be predominantly losses of the retrieval function. A variety of evidence sug-
gests quite strongly that the semantic memory is much more specifically
localized to the left cerebral hemisphere although, within the implicated
areas, little is known about the neural organization of the system.

Previously “lost” memories can be reactivated by the application of a
minute electrical current to the surface of the brain. The retrieval process is
somewhat random, however, in that repeated stimulation of the same point
frequently gives rise to very different experiences. Wilder Penfield, the dis-
tinguished neurosurgeon, attributes such effects to activation by the stimulus
of gray matter distant from the site of application, a spread of effect that is, of
course, not readily controlled. Penfield (1975), in contrast to most contem-
porary investigators, offers certain anatomical localization hypotheses
concerning the memory system. He locates the data base or storehouse of
information of (episodic) memory in the higher brain stem or diencephalon,
not in the cortex as intuition would have it. Probably correctly, he notes that
the memory system requires an interpretive mechanism capable of scanning
the data base, an inference that can be arrived at on exclusively psychological
grounds; something, probably something that operates in conjunction with the
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STM, must be capable of establishing connections (via ‘“‘processing’)
between the contents of STM on the one hand and LTM on the other. Pen-
field suggests that the site of this function is a strip of tissue along the tem-
poral lobe, an area he refers to as the “interpretive cortex.” Damage to this
area would presumably break a vital connection between these two data sys-
tems, and certain clinical phenomena, alluded to above, are generally
consistent with this notion.

Having now considered the psychological and neurological processes
whereby environmental events are retained in the memory banks of the organ-
ism, we shall move on in Chapter 4 to a consideration of individual differences
in the ability to encode and retrieve past events, or general intelligence.
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4

Intelligence

Intelligence, though a commonly used word, is a concept which has no
simple definition. Our understanding of the processes and capacities that
underlie the construct of intelligence continues to evolve and so do our
definitions. A brief consideration of this evolution will serve to emphasize the
dynamic character of this construct.

Evolution of the Concept of Intelligence

Individual differences in abilities have long been an area of interest. The con-
sideration of individual differences was significantly influenced by Darwin
and his theory of evolution. Darwin’s raising of the question regarding con-
tinuity between animal and man with respect to mind as well as body stimu-
lated interest in problems of mental inheritance. Galton’s work on a tendency
for genius to run in families followed and contributed to the eugenics move-
ment, that is, substituting intelligent selection for natural selection in the
interest of racial improvement. To foster this selection, various means of
measuring man’s abilities were developed. Originally these surveys were of
sensory discrimination capabilities, but by the turn of this century they also
included higher mental functions such as memory, imagination, and
comprehension. Subsequently, instruments and tests were constructed to
measure these abilities. Thus the field of mental testing emerged with the
goal of assessing human faculties. Binet contributed to the emerging concept
of intelligence by replacing the idea of separate functions or mental abilities
with the idea of general ability-intelligence. In addition, Binet, along with
Simon in 1905, devised the first ““test of intelligence.” The Binet-Simon scale
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was built around three main conceptions about the nature of intelligence.
The mental processes that constituted intelligence were considered: (1) to be
goal-directed, (2) to involve the ability to show adaptive solutions, and (3) to
involve the capacity to show selectivity or self-judgment and self-criticism of
choices (Chaplin and Krawiec, 1968). In addition to Binet’s conceptualiza-
tion about the nature of intelligence, the basic assumption underlying the
original scale was that “a person is thought of as normal if he can do the
things persons of his age normally do, retarded if his test performance
corresponds to the performance of persons younger than himself, and
accelerated if his performance levels exceed those of persons his own age”
(Terman and Merrill, 1960, p. 5). Thus a person’s performance on the test
was measured in terms of mental age (MA) which was compared to his chro-
nological age (CA) and expressed as a quotient of intelligence (MA + CA X
100).

Subsequently, others expressed ideas about what constituted intelligence.
For example, Spearman’s two factor theory assumed that all mental tests
required a general ability (G) and a specific ability (S), while Thurstone’s
theory assumed that seven primary mental abilities (verbal, number, spatial,
perceptual, reasoning, memory, and word fluency) constituted intelligence.
A more recent model, that of Gilford’s structure of the intellect, views intelli-
gence as a dynamic information processing system with 120 factors.
Undoubtedly, our understanding of the processes underlying the construct of
intelligence will continue to evolve.

Developmental Changes in Intelligence

In addition to the evolution of the concept of what constitutes intelligence,
there has also been a focus on the development of intelligence within the indi-
vidual which has been concerned not with the “what” of intelligence but with
“how” or the process of thinking. The primary contribution in this area has
been the work of Jean Piaget, leading to his theory of human cognitive
development. It is not the content of performance which has been of primary
interest to Piaget but the emergence and change of the thought processes
underlying the functioning. Piaget viewed intelligence as developing
hierarchically in a series of stages, with functions developed early being
incorporated in later stages. Intellectual growth is seen as moving from the
various stages of the sensorimotor period, which characterizes infancy,
through the preoperational period, through the phases of the period of con-
crete operations, to the period of formal operations.

The sensorimotor period is thought of as extending from birth to age 2. Dur-
ing this stage the child becomes able to coordinate and integrate information
from the various sensory modalities and exhibits goal directed behavior.
While the behavior of the child during this period is genuinely adaptive and
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intelligent, it is still very concrete because of the lack of corresponding con-
ceptual schemata.

The preoperational period follows the sensorimotor period and occupies the
time from about age 2 to age 7. During this stage the child’s internal cogni-
tive picture of the external world is gradually evolving. It is a transitional
period marked by inconsistencies in the logical aspects of thinking. Laws and
relationships are gradually appreciated as the child develops his/her cogni-
tive schemata.

The period of concrete operations occurs from about age 7 to age 11. During
this stage the child acquires concepts of space, number, and time, and
his/her thought processes become more stable, logical, and reasonable. The
child demonstrates an understanding of the concrete operations of events and
objects and the order or relationship among them.

The period of formal operations is seen as emerging around age 11. During
this period the adolescent understands the basic principles of causal thinking,
and his/her thought processes are characteristic of adult abstract thinking.

In Piaget’s theory, the driving force behind the process of ever-more-
complex cognitive organization is equilibration. That is, we strive to do what
we can but also to increase the adaptiveness and complexity of our behavior.
Intellectual growth is related to the continuous interaction of the organism
and environment which Piaget terms adaptation. Two complementary con-
cepts are postulated to provide for adaptation. One is assimilation which refers
to restructuring environmental data so that they are congruent with existing
schemata (behavioral patterns) and can be incorporated. This is a conserva-
tive process which tends to maintain the status quo. The other process is
accommodation, which refers to the modification and elaboration of existing
schemata so that they will be consistent with aspects of the environment. To
adapt to the environment, the organism’s schema must accommodate to the
demands of the environment so that assimilation can occur and equilibrium
can be obtained. The principles of Piaget’s theory apply to all of his stages of
development. The stages are not considered to be variable in the sequence
order in which they appear, but the ages at which they are achieved can vary
from individual to individual.

Intelligence: A Dynamic Definition

This brief consideration of some of the thinking about the “what’” and ‘“how”
of intelligence can provide some appreciation of the continual evolution of
this concept. It is important to emphasize that intelligence is a logical con-
struct abstracted from things we observe people doing and from observed
individual differences in such doing. It is operationally defined as ‘““the aggre-
gate or global capacity of the individual to act purposely, to think rationally,



50 Intelligence

and to deal effectively with his environment” (Wechsler, 1958, p. 7). Intelli-
gence is more than the sum of the various abilities which contribute to it,
such as memory or reasoning. It is not a quality in the mind per se nor is it a
singular or unique trait. It is a many-faceted entity that is not merely cogni-
tion, reasoning, memory, or any particular combination thereof, and excesses
in any given ability may add relatively little to the effectiveness of the indi-
vidual’s behavior as a whole. Thus it is the configuration of capabilities along
with other factors such as drive and incentives which constitutes intelligence.
It is a general integrative function which is not localized in any particular
cortical area. In essence, intelligence is an aspect of behavior reflecting a
capacity to understand the world and to cope with its challenges.

Just as it is important to differentiate intelligence from some of its com-
ponent parts, it is also necessary to differentiate it from the methods of
measuring it. As there has been a continuing evolution in the construct, there
has also been a corresponding evolution in measures or tests of intelligence.
Typically, a particular measuring instrument is based upon a theory of what
constitutes intelligence, and an individual’s performance on such a measure
is contrasted with that of a particular reference group. The comparison
made, for either a child or an adult, is with the empirically determined expec-
tancy for the reference group at a specific development period. The
Stanford-Binet Intelligence Scale and the Wechsler Intelligence Scale are
examples of instruments of this type. Some tests are constructed to delineate
particular stages of development of intellectual functioning within the indi-
vidual with less emphasis upon comparing one individual with a reference
group—e.g., the instruments designed to determine characteristics of an
individual’s thinking in relation to Piaget’s theory of intellectual develop-
ment. Thus, in evaluating the usefulness of any measure of intelligence, the
essential questions relate to what was being measured, with whom the indi-
vidual was being compared, and for what purposes. In clinical situations, the
intention is not to derive a label or a category which will enable classification,
but to elicit behavior in response to specific questions and tasks that can be
evaluated in terms of the individual’s strengths and weaknesses in function-
ing, interacting, and adapting to his or her environment.

Clinical Issues

A consideration of those instances in which the intelligence function is
impaired can serve to illustrate this complex construct. The recognition that
some individuals have been impaired in their ability to cope with their
environment has always been with us. Just as there have been changes in our
thinking regarding the nature of general mental ability or intelligence, there
also have been changes in our thinking about what constitutes subnormal
mental ability.
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Mental subnormality can be defined as “‘subnormal general intellectual
functioning which originates during the development period and is associ-
ated with impairment of either learning and social adjustment or maturation,
or both’” (Knobloch and Pasamanick, 1974, p. 149). There are several impor-
tant components to this concept of subnormality. First, the impairment is of
general intellectual functioning, and it can affect maturation, learning, and
social adjustment (which differentiates the impairment from a specific deficit
such as a language disorder). Second, it can have numerous organic and
environmental etiologies. Third, it occurs during the developmental period
(which differentiates the impairment from other later-life phenomena such as
senility—e.g., organic brain syndrome, as discussed in Chapter 2).

Mental subnormality can be further delineated in terms of the degree of
functional impairment. Mental subnormality can be subdivided into mental
deficiency and mental retardation. Mental deficiency refers to subnormal intel-
lectual ability which is due to a pathological condition of the brain which
could result from a variety of specific, known disease processes. As previously
noted, the intellectual manifestations may also be accompanied by other
manifestations of chronic organic brain disease—such as sensation, percep-
tion, and neuromotor difficulties—or may be the only expression. Mental
retardation refers to intellectual and educational deficits that appear to an
undetermined but important extent to be related to a constellation of social,
familial, and cultural factors. Recently the term mental retardation has been
utilized synonymously with mental subnormality. This has occurred because
it is frequently difficult to ascertain that a specific pathologic condition of the
brain exists and to avoid the implication of limited gains in skills that have
been historically associated with the idea of brain impairment. In addition,
the recent focus has been upon functional rather than categorical approaches
to disorders of development. The point is made that the needs of the particu-
lar individual are many times more directly related to the degree of func-
tional impairment than to the presumed etiological factor. However, we
believe that both an etiological and functional perspective are necessary, not
only to enhance the understanding about the nature of mental subnormality
but also to enhance appropriate treatment and remedial services.

Functional Perspectives

It is important to appreciate that a continuum of functioning underlies nor-
mal and subnormal intelligence. Intelligence scores are distributed according
to the normal curve, with the mean IQ scores assigned the standard score
value of 100. The standard deviation of IQ scores is usually 15 to 16 points
depending upon the particular assessment instrument used. The normal
curve distribution can be used then to indicate percentage of the population
included within successive standard deviations from the mean. It can be seen
from Figure 4-1 that 68% of the population will fall within *1 standard devi-
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Fig. 4-1. Normal curve distribution of IQ scores with percentage of scores falling
within successive standard deviations from the mean. (From Thompson and

O’Quinn, 1979.)

ation from the mean, that is, between IQ scores of 85 and 115. Ninety-five
percent of the population will fall between +2 standard deviations from the
mean, that is, IQ scores between 70 and 130.

In addition to depicting the number of people falling within various stand-
ard deviations from the mean IQ score of 100, the normal curve distribution
has also been utilized in various classification systems to describe various lev-
els of intellectual functioning. For example, the classification system utilized
by the American Association of Mental Deficiency (AAMD) identifies men-
tal subnormality as functioning more than 2 standard deviations below the
mean. Thus, approximately 2.5% of the population would be categorized as
demonstrating mental subnormality. Functioning within the general area of
mental subnormality can be further delineated with respect to degree of func-
tional impairment. Table 4-1 depicts the various AAMD categories of sub-
normal intellectual functioning and the corresponding IQ score ranges on the
Stanford-Binet and Wechsler Scales of Intelligence. Recognition of the con-
tinuum of functioning underlying these descriptive categories is necessary for
a full appreciation of the degree of impairment in self-help, communication,
and social skills necessary to adapt to various age and cultural expectations.
Some of those functioning within the mildly retarded range of intelligence
can achieve independent adult functioning. Those with moderate, severe, or
profound retardation need varying degrees of assistance and care to function
adequately even in situations of reduced expectations.
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Table 4-1. Ranges of Intellectual Functioning Impairment.

AAMD Category o] Stanford-Binet (0=16)  Wechsler (c=15)
Mild -2to-3 67-52 69-55
Moderate -3to -4 51-36 54-40
Severe —4to -5 35-20
Profound —5and less 19 and below

Etiological Perspectives

Only rarely are the precise reasons for mental subnormality known. We
know that various genetic and environmental influences are associated with
mental subnormality. However, what actually transpired on a cellular or
subcellular level in the central nervous system to result in mental subnormal-
ity is typically not known. While various theories have been proposed, it can

FACTOR

¢

Perinatal

Prenatal

Chromosomal

Metabolic

Genetic

Unknown

Hormonal

Infectious

Psychosocial

Nutrition

AN

Environmental

Hypoxia

NN

Trauma

Fig. 4-2. Developmental disabilities cube depicting the interaction of etiologic fac-
tors occurring during a time period of development resulting in manifestations in
various systems. (From Thompson and O’Quinn, 1979.)
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be said that the processing of information from the environment, storage, and
retrieval for decision making or action is impaired. In addition to uncertainty
about the precise etiological factor, it must be recognized that etiology and
resulting manifestations are related to interaction of both genetic and
environmental factors and the specific developmental period in which these
factors are operative.

One useful way to conceptualize this multidimensional approach and to
provide a schema for considering disorders of functioning is by way of the
cube shown in Figure 4-2. In this schema, behavior is perceived as a conse-
quence of the multiple interaction of specific etiological factors occurring
during particular periods, affecting various dimensions of functioning.

Table 4-2. Factors Associated with Mental Subnormalities

Incidence Average Average
per 1000 Age of Life
Live Births Diagnosis Expectancy
PRENATAL PERIOD
A. Genetic Factors
1. Inborn Errors of
Metabolism
Cerebral lipidoses prenatal- 2-6yrs
infancy
Infantile Gaucher’s
Nieman-Pick
Tay-Sachs 0.28 among
Ashkenazi
Jews
Mucopolysaccharidoses 0.04
Hurler’s syndrome prenatal variable
possible
Hunter’s syndrome prenatal
achieved
Sanfilippo syndrome prenatal
achieved
Disorders of protein metabolism
Aminoacidopathies
Phenylketonuria 0.05-0.1 newborn adult
Homocystinuria 0.01 prenatal variable
possible
Lesch-Nyhan syndrome prenatal variable
possible

childhand
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Table 4-2. Factors Associated with Mental Subnormalities (con’%)

Incidence Average Average
per 1000 Age of Life
Live Births Diagnosis Expectancy
Disorders of carbohydrate
metabolism
Galactosemia .013 prenatal- adult
infancy
Glycogen storage childhood variable
disease
2. Chromosomal Disorders 5 prenatal variable
Disorders of the autosomes
Down’s syndrome (trisomy 1.5 prenatal- variable
21) newborn
Edward’s syndrome (E) 0.15 prenatal- <lyr
(trisomy 18) newborn
Patau’s syndrome (D) 0.13 prenatal- <lyr
(trisomy 13) newborn
Cri-du-chat syndrome 0.02 prenatal- adult
newborn
Disorders of the sex chromosomes
Klinefelter’s syndrome 0.7 puberty adult
Turner’s syndrome 0.25 puberty adult
3. Multiple Malformations
Neural tube defects
Anencephaly 0.1-6.7 prenatal perinatal
or birth
Meningomyelocele 1-2 prenatal variable
or birth
Syndromes of multiple malformation
Neurofibromatosis midchildhood  adult
(Von Recklinghausen’s)
Tuberous sclerosis variable adult
4. Other Inherited Syndromes
Muscular dystrophy 2-5yrs early adult
Kernieterus as a result of
blood group incompatibility perinatal

B. Environmental Factors

Congenital infections
Toxoplasmosis 1.3 perinatal variable
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Table 4-2. Factors Associated with Mental Subnormalities (con’)

Incidence Average Average
per 1000 Age of Life
Live Births Diagnosis Expectancy
Rubella rare preventable variable
due to
vaccine
Cytomegalovirus (CMV) 10 perinatal variable
Herpes simplex virus 0.01 perinatal variable
(HSV) variable
Other maternal factors
Psychosocial disadvantage
Malfunction of the materno-placento-
Jfetal unit
PERINATAL PERIOD
A. Metabolic Factors
Hypoglycemia perinatal adult
Hypocalcemia perinatal adult
B. Environmental Factors
Hypoxia-asphyxia-inchemia variable perinatal variable
Trauma variable perinatal variable
Malnutrition variable perinatal variable
Infection (meningitis) 0.4 perinatal variable
POSTNATAL PERIOD
A. Metabolic-Hormonal Factors
Congenital hypothyroidism 0.12 infancy adult
Hypoglycemia variable variable
B. Environmental Factors
Trauma
Hypoxia
Infection
Meningitis (bacterial)
Meningoencephalitis (viral)
Poisoning
Psychosocial disadvantage frequent infancy- adult
childhood

From Thompson and O’Quinn, 1979.

Etiological factors can be viewed as genetic (innate) and environmental.
The consequences of the etiological factors depend not only upon the type of
factor but also upon the particular developmental period in which it occurs.
Thus there can be distinctly different patterns of consequences across the
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various dimensions of functioning depending upon, for example, the type of
viral agent and the developmental period in which infection occurs. Further-
more, an etiological factor might be operative during one developmental
period, but the functional consequences might not be manifested until a later
period. This is particularly true of the chromosomal disorders and inborn
errors of metabolism, which are prenatal in etiology but which might not be
recognized until the perinatal or postnatal period. Etiological factors operat-
ing in a developmental period may have manifestation across a number of
dimensions or systems of functioning such as the cognitive-intellectual,
language, or neuromotor, or may primarily affect only one dimension. This
multidimensional cube can be a useful schema for conceptualizing the com-
plexity of behavior as a whole, which is important to keep in mind as we con-
sider disorders in the intellectual dimension of functioning.

Table 4-2 presents some of the known genetic and environmental etiologi-
cal factors associated with mental subnormality that occur during the prena-
tal, perinatal, and postnatal periods, along with representative examples and
incidence estimates. It can be seen that the genetic factors of importance dur-
ing the prenatal period include inborn errors of metabolism, chromosomal
disorders, and multiple malformations. The environmental factors of impor-
tance during this period include congenital infections as well as other factors
that may cause damage to the developing fetus. During both the perinatal
and postnatal periods, it can be seen that metabolic factors and hormonal
factors which may have had their origin during the prenatal period result in
manifestations during these later periods. In addition, the environmental fac-
tors of importance have to do with situations such as trauma or infection
which may impair functioning of the developing central nervous system.

Representative Examples. Consideration of several conditions involving
known etiological factors occurring in the prenatal period will serve to illus-
trate several of the points that have been emphasized with regard to subnor-
mal intelligence.

The environmental factors that are of importance in the etiology of mental
deficiency in the prenatal period include intrauterine infection and maternal
health factors. Congenital infections frequently involve the TORCH virus
group, which is an acronym for Toxoplasmosis, Rubella, Cytomegalovirus,
and Herpes Simplex virus. The manifestations vary depending upon locali-
zation of the infection in the fetus. Many affected infants do not survive the
newborn period. In those that do, severe central nervous system involvement
with mental deficiency and /or cerebral palsy is frequent.

Overuse of drugs and alcohol by the mother during pregnancy is also an
environmental factor that has been associated with mental deficiency.
Recently, there has been considerable interest in the effects of maternal
alcohol consumption on offspring, and the existence of a fetal alcohol syn-
drome has been postulated (Jones and Smith, 1973). It has been reported
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that infants exposed prenatally to chronic alcoholism are subject to craniofa-
cial, limb, and cardiovascular defects as well as growth deficiency and men-
tal subnormality. While there is some cause for caution about the evidence
for a fetal alcohol syndrome and the degree of alcohol consumption likely to
result in maternal subnormality (Thompson, 1979), chronic consumption of
large amounts of alcohol during pregnancy increases the risk of mental sub-
normality. The identification of this etiological factor is of most importance
because of the possibilities for prevention.

The genetic factors of importance during the prenatal period include chro-
mosomal disorders and inborn errors of metabolism. Chromosomal disor-
ders are one of the major prenatal causes of mental deficiency, and Down’s
syndrome (trisomy 21) is probably the most common of the autosomal
disorders, with an incidence in the U.S. of 1 out of 600 live births. About 50%
succumb during the first five years with respiratory infections and congenital
heart disease. However, recently there has been a drop in the mortality rate,
and now a life expectancy of 30 years is a conservative estimate. Little was
known about the cause of this congenital syndrome until 1959 when the first
abnormality of human chromosomes was described: the association of 47
chromosomes with Down’s syndrome. The extra chromosome material was
attached to the 21-22 group, and it came to be known as trisomy 21.

Trisomy 21 accounts for 95% of all cases of Down’s syndrome and is
thought to occur as a result of nondisjunction in the first or second meiotic
division of gametogenesis. This produces an abnormal ovum with a func-
tional extra chromosome. There is no clear explanation why this happens,
but there is a higher incidence of Down’s syndrome in children of older moth-
ers. One hypothesis is that the older an ovum gets, the more likely it is to
exhibit nondisjunction. Solomons (1969) reports that 65% of all children
with Down’s syndrome are born to mothers over 30 years of age, and a
mother over 40 years of age runs a risk 30 times greater of having a Down’s
child than does the mother below 20 years of age. Recent reports have sug-
gested an increased frequency of Down’s syndrome associated with older
fathers as well. The recurrence risk of having another child with trisomy 21
for any given family is 1 or 2 out of 100. One or two percent of all children
with trisomy 21 are mosaic—one cell line being normal and the other being
trisomy 21. In general, the mosaic form of Down’s syndrome is more mildly
affected.

Translocation accounts for 3.3% of all cases of Down’s syndrome and
occurs when chromosome material from chromosome 21 attaches itself to
another chromosome, usually in the D group (13—-15) or less frequently in the
G group (21-22). Thus a mother who is a balanced carrier for D-G translo-
cation would have 45 chromosomes rather than 46 and would look perfectly
normal. Because of the translocation, she would have an expected incidence
of a Down’s child of 1 in 3. If the father is the carrier, the incidence is slightly
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less, probably due to a competitive disadvantage with normal sperm. If
either parent has a G—-G (21-22) translocation, the child with Down’s syn-
drome will actually have a chromosome count of 46 but will have extra
genetic material in the long arm of chromosomes in the G or D group. Solo-
mons (1969) reports that there is no correlation between maternal or paternal
age in this disorder.

In terms of the cube in Figure 4-2, Down’s syndrome results from a chro-
mosomal, genetic, etiological factor occurring during the prenatal period
with manifestations along several dimensions of functioning. In the
cognitive-intellectual area, Down’s syndrome is typically characterized by
moderate to severe retardation (IQ of 30-50), although estimates vary. His-
torically, there has been an unwarranted pessimistic prognosis about intellec-
tual development, probably because of studies using only institutionalized
children. Speech and language delays are particularly marked, but most do
learn to speak in sentences. They frequently have nasal speech and articula-
tion problems. In the neuromotor area, the Down’s syndrome infant follows a
relatively normal motor pattern during the first six months; thereafter, there
is gradual discrepancy in subsequent progress. Walking often does not occur
until age 2 or 3. Hyperextensible joints and generalized hypotonia are
characteristic.

In the behavioral-affective area of development, the Down’s syndrome
child has been noted to have a generally amicable disposition. Although stu-
dies are somewhat unclear, there appears to be no greater risk of emotional
disturbance in the Down’s syndrome child than in other children. Social
maturity is likely to exceed intellectual maturity. Hyperactivity is not
uncommon.

Another type of genetic disorder occurring during the prenatal period are
the inborn errors of metabolism which can have severe effects upon the intel-
lectual dimension of functioning during the perinatal and postnatal periods.
Phenylketonuria (PKU) is a disorder of protein metabolism which follows
the laws of autosomal-recessive inheritance and is associated with mental
deficiency. The metabolic defect in classic PKU is a deficiency of phenyla-
lanine hydroxylase, with the resultant elevation of blood phenylalanine lev-
els, which is thought to interfere with the myelination of the brain. The
incidence of PKU is 1 out of 10,000 to 20,000 births.

PKU represents a metabolic genetic factor occurring during the prenatal
period with classic manifestations along several dimensions of functioning. In
the cognitive-intellectual area, moderate to severe mental retardation is typi-
cal. Language is affected in relation to the mental retardation, as is learning.
In neuromotor functioning, individuals with PKU are clumsy but are not
definitely athetoid or spastic. Irritability is a noted behavioral characteristic
in infancy, but later in childhood individuals are described as “good-
tempered.” Physically, babies with PKU often have a “mousy odor” and
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eczema, and are typically blond, blue-eyed, and fair. Other characteristics of
severe cases include kyphosis or humpbacked curvature of the spine, hyper-
kinesis (digital mannerisms), and seizures in infancy and childhood. Seizures
and autistic behaviors occur in 25%—-85% of all PKU patients.

What makes PKU so important is that even though etiology is related to a
metabolic defect occurring during the prenatal period, the influences and
subsequent manifestations are primarily postnatal. Furthermore, if the
elevated phenylalanine level in the blood can be reduced, CNS pathology and
consequent manifestations can be reduced and even prevented. Thus PKU
represents an example of a genetic condition which has potential for mental
deficiency, but in which the mental deficiency can be prevented by improving
environmental factors—in this case, improving the environment means treat-
ment consisting of a low phenylalanine diet. Research has shown that each
week treatment is delayed results in some loss of intellectual functioning,
because brain development is taking place postnatally. The possibility of
prevention has led to intensive screening efforts to identify affected individ-
uals at birth and prior to manifestations, so that dietary treatment could be
initiated as soon as possible. In 45 states, legislation exists for mandatory
newborn screening and treatment.

Remedial Issues

The previous failure to distinguish between mental deficiency and mental
retardation, along with the statistical necessity for reliable IQ scores,
interacted with the conceptual view of intelligence that emphasized heredi-
tary genetic aspects and resulted in a belief that intelligence was immutable.
The view that intelligence was immutable influenced treatment programs. If
intelligence level could not be changed, the most humane reasonable treat-
ment for mental subnormality was custodial care. To change this view that
intelligence is immutable, it was necessary to also change the view that men-
tal abilities reflect primarily hereditary factors. Gradually it became
apparent that correlates of poverty, in terms of poor health care, nutrition,
prematurity, and impoverished environment, were at least as deleterious as
genetic factors. Furthermore, the Armed Forces induction efforts brought
about by World War II revealed a larger number of people to be functioning
subnormally than hitherto appreciated, and the markedly nonrandom geo-
graphic distribution of these individuals forced a consideration of the rela-
tionship of intellectual functioning to educational and social conditions.
Gradually a new view emerged: in a majority of cases of mental subnor-
mality, environmental factors were prominent and could be altered to
improve functioning and prevent deterioration or deficiency. This led to a
more hopeful outlook and to efforts to improve environments and to develop
special educational techniques to foster development of intellectual ability to
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the fullest extent possible. In addition, efforts were directed at identifying
etiological factors associated with mental subnormality so that appropriate
preventive measures could be developed.

It need not be assumed that mental deficiency is reversible to posit that
changes in functioning over time are possible. The assumption is that,
although ultimate functioning is related to the integrity of the central nervous
system even with a condition of mental deficiency reflecting CNS pathology,
some learning can take place and some improvement of intellectual function-
ing can be achieved through proper programs and experiences. Thus in each
clinical situation a functional analysis should be undertaken and, where pos-
sible, a determination of etiology made. This leads to the question of what
can be done to improve functioning and, ultimately, what is the potential for
such improvement and at what cost. In most cases meaningful prediction is
impossible, and attention is better directed toward generating an empirical
answer. That is, each individual needs to be provided with an opportunity
over time to demonstrate change in response to special approaches. The
empirical observation of how much change occurs in relation to particular
remedial efforts is the appropriate base on which expectancies can be set and
decisions about subsequent programs made.

References

Chaplin, J.P., and T.S. Krawiec. Systems and Theories of Psychology. New York,
New York: Holt, Rinehart, and Winston, 1968.

Jones, K.L., and D.W. Smith. Recognition of the fetal alcohol syndrome in early
infancy. Lancet 2:999-1001, 1973.

Knobloch, H., and B. Pasamanick. (Eds.) Gesell and Amatruda’s Developmental
Diagnosis, 3rd ed., Hagerstown, Maryland: Harper and Row, 1974.

Solomons, G. Mongolism. Hospital Medicine 58—-69, 1969.

Terman, L.M., and M.A. Merrill. Stanford-Binet Intelligence Scale. Boston, Mas-
sachusetts: Houghton Mifflin, 1960.

Thompson, R.J., Jr. Effects of maternal alcohol consumption on offspring: Review,
critical assessment, and future direction. J. Pediatr. Psychol. 4:265-276, 1979.

Thompson, R/J., Jr., and O’Quinn, A.N. Developmental Disabilities: Etiologies,
Manifestations, Diagnoses, and Treatments. New York, New York: Oxford
University Press, 1979.

Wechsler, D. The Measurement and Appraisal of Adult Intelligence. Baltimore,
Maryland: Williams and Wilkins, 1958.



Unit Il

Biobehavorial Dispositions:
““Constitutional”” Factors
in Behavior

In Unit I we considered the first behavior function area—basic
biobehavioral functions of consciousness-sensorium, memory, and
intelligence—and its relationship to disordered behavior in the form of
organic brain syndrome. In Unit II we are going to consider the second
behavior function area—dimensions of biobehavioral dispositions—and its
relationship to disordered behavior, primarily in the form of schizophrenia.




5

Introduction to the Concept of
Biobehavioral Dispositions

Definition

The biobehavioral dispositions generally equal or exceed in complexity the
more complex of the “basic” functions considered in Unit I. Thus, although
the behavior function hierarchy is extended in the direction of “‘higher’’ men-
tal activity, there is no implication of sharp discontinuity between these first
two areas (or, for that matter, between any areas in the total schema). The
constitutional core of general intelligence could certainly have been included
in this part, and the points made here about biobehavioral dispositions
should certainly be understood to apply to that function. The decision to dis-
cuss intelligence in Unit I was based largely on its traditional association
with the clinical definition of organic brain syndrome. Like intelligence, most
of the functions to be considered next include central, integrative, as well as
sensory and motor aspects and therefore fall to some degree under the laws of
mass action and equipotentiality. These are not sharply localized in a partic-
ular brain area or system.

Variations between individuals with respect to the dimensions discussed in
this part are thought to be determined to a significant degree, though by no
means entirely, by innate factors which exist prior to experience and subse-
quently interact with environmental events of the person’s life to produce
behavioral effects. For this reason the term “constitutional” is often applied
to these behavior areas, an obvious oversimplification unless its meaning is
restricted to the implication that, whatever the relative contribution of innate

65
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determinants, they may not be totally ignored in general considerations of
the behavior without risk of losing important understanding.

Thus, in addition to considering dimensions of biobehavioral dispositions
and their relationship to behavior disorder, we shall also have to consider the
role of constitutional factors in behavior.

Description

Among the dimensions of biobehavioral disposition are those concerned with
the general ego function of integration or synthesis. The ego functions include
(1) reality testing (accurate perception of the environment, and reality sense)
perception of the boundaries between oneself and the outside world; (2)
coherence and purposiveness of the thought process which involves cognitive
focusing (the capacity to scan information selectively, attending to essentials
and ignoring irrelevant stimuli), reasoning (drawing logical inferences about
relationships between objects and events), and concept formation (interpret-
ing experience at appropriate levels of abstraction); and (3) integration (the
ability to synthesize and organize various aspects of the mental life—
thoughts, emotions, behaviors—into a coherent whole).

The impairment of these functions occurs with some regularity in the
moderate and severe stages of organic brain syndrome. The impairment of
these functions in the absence of organic brain disease and with retention of
the autonomous or basic biobehavioral functions is characteristic of the
schizophrenic group of disorders. Schizophrenia, as we shall see, is thought
to reflect an innately determined predisposition toward disruptions of the
person’s basic capacities for unity and coherence in behavioral life. To under-
stand dimensions of biobehavioral dispositions more fully, it is necessary to
consider the role of constitutional factors in human behavior from both con-
ceptual and methodological perspectives. This consideration will be focused
upon issues such as nature vs. nurture and continuity, and areas of individual
differences reflecting constitutional factors.

Nature vs. Nurture

The questions of nature or nurture, innate or acquired, genes or environment
are historic, frequently but inconclusively discussed, and persistently impor-
tant. The enormous difficulties in separating the innate and the experimental
once the organism has lived for a single instant in interaction with its
environment (including the intrauterine) are now more fully recognized. The
prevailing conclusion is that neither biological reductionism and determin-
ism nor sociological reductionism and cultural determinism in explaining
behavior is warranted by the evidence. Attention is no longer directed toward
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determining whether a given behavioral attribute is either hereditary or
environmental in its origin, nor to efforts to determine the rates of their con-
tribution to a particular trait. Attention is now directed to the question of
how these factors interact, in what sequences and at what points in the life
span to produce the observed behavior. The dominant theoretical perspec-
tive emphasizes the interaction of biological substrates and environmental
factors over time and in very complex ways. The dominant perspective has
profound consequences for the kind of research which is required to explain
observed similarities and differences between groups of individuals and of
individuals within groups. For example, research which employs an interac-
tional perspective requires the simultaneous measurement of biological,
psychological, and contextual factors. This is obviously difficult to do since
any single investigator or group of investigators is unlikely to have the skills
or the instruments for measurement necessary for such a task, particularly
outside the controlled conditions of a laboratory. Moreover, an interactional
perspective is necessarily probabilistic, and at best produces conclusions
which at most identify main effects, that is, variables or clusters of variables
which account for modest proportions of the total variance in the behavior to
be explained. At best, the investigator identifies variables which account for
enough variance to be considered a necessary condition of some observed
behavior but not necessarily a sufficient condition. An illustration is provided
in discussions of schizophrenic process in which genetic factors are impor-
tant, perhaps necessary, but not sufficient to account for the process. Von
Bertalannfy (1952) has concentrated on this general problem of scientific
explanation in his discussion of the equipotential of different organic and
organizational structures for producing the same outcome, and of the same
structures for producing different outcomes when moderating contextual or
environmental variables are introduced. Similarly, Walter Mischel (1969,
1973, 1976) has argued that the observed continuity of behavioral responses
which individuals and scientific observers perceive and conceptualize as self
or personality can be explained as easily by stable environmental stimuli as
by stable intrinsic traits. In summary, single-factor reductionistic explana-
tions of human behavior are out; explanations which emphasize the interac-
tion of multiple factors are in.

The necessity of an interactional perspective in understanding behavior
does not ensure its acceptance. The scientific community, which tends to be
organized by discrete disciplines whose tutors and trainees believe, for practi-
cal reasons among others, in theoretically parsimonious explanations, slips
with ease into univariate, reductionistic analysis of the problems it chooses.
While such behavior on the part of the scientific community is understand-
able and may facilitate the understanding of one or more subcomponents of
human behavior, the necessity for interdisciplinary endeavors and interac-
tional perspectives must continually be reiterated.
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Continuity

The process of development requires a consideration of the degree of con-
tinuity of a particular system or function. Frequently, the implicit assump-
tion is that development is roughly continuous in a somewhat linear fashion.
This assumption typically underlies the effort to use observation or measure
of functioning at one time to predict future functioning. It has also served as a
basis for evaluating the continuing impact or influence of the factor, charac-
teristic, or component of behavior such as size, intelligence, and neuromotor
coordination in the individual’s life. The belief that there are aspects of the
individual which are relatively stable and persist over time is widely held.
Consequently, both constitutional and environmental components of
behavior have been evaluated in terms of the evidence for continuity in
assessing the importance or utility of the particular factor in subsequent
development.

The emphasis on continuity in assessing the importance of constitutional,
environmental, and transactional factors may be an inappropriate criterion,
because biological and psychological development is increasingly being
recognized as noncontinuous, as we discussed in relation to Piaget’s concep-
tualization of mental development in Chapter 4. Furthermore, with the
increasing complexity of behavior as development proceeds, the relationship
of current behavior to previous behavior may be obscured. The environmen-
tal demands are also constantly changing in response to the increasing
development of the individual. Development is likely to be characterized by
periods of integration and reorganization. For example, the crying of an
infant might be reflective of “irritability’’ or response to frustration, but we
would not expect the same behavioral manifestations when the individual is
an adolescent. Rather, we would look for other expressions of irritability or
poor response to frustration, such as interpersonal relationships character-
ized by curtness and lack of tolerance or perhaps outburst of angry behavior
when goal attainment is interfered with or frustrated.

Sameroff (1975) has discussed the evidence for the hypotheses of a contin-
uum of reproductive (i.e., biological) casualty and continuum of caretaking
casuality. Itis clear that neither constitution nor environment are necessarily
constant over time and, furthermore, the differences are interdependent. The
view is offered that it is not because of inability to locate critical links in the
causal chain from antecedents to consequences that long range predictions
based on the initial characteristics of the infant on his/her environment have
been unsuccessful. Rather, linear sequences are seen as nonexistent, with
development proceeding “‘through a sequence of regular restructuring of
relations within and between the organism and his environment” (p. 285). It
is the character of the specific transactions between child and environment
that influences developmental outcome. Thus the focus of search for con-
stants in development is not on some set of inborn characteristics and traits,
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but on the processes by which these characteristics are maintained in trans-
actions between child and environment.

Genes and Biobehavioral Dispositions

A behavior pattern, normal or abnormal, to which heredity appears to have
contributed significantly is a guidepost to those more basic behavioral
dimensions which stand at the interface between the levels of molecule, cell,
and tissue and the levels of the behaving organism—an interface represented
in the term biobehavioral. Gottesman (1968, pp. 60—61) is quite eloquent in
reminding us that, ““There are no genes_for behavior or any other phenotypic
trait. Genes exert their influence on behavior through their effects at the
molecular level of organization. Enzymes, hormones, and neurons may be
considered as the sequence of path markers between gene and a behavior
characteristic.” One might add that the path continues through numerous
levels once it has crossed into the realm of the behavioral or psychosocial
before reaching the level of patterned, integrated behavior. Each step on this
path is an interactive one. It is thus a truism that all behavior is both heredi-
tary and environmental. This interaction between the innate and the
experiential begins at the moment of fertilization and continues throughout
the life of the individual in an incredibly complex process of building upon
what has preceded. In a later context we shall refer to such a process as
epigenetic.

Despite the complexity of gene-environment-interactions when viewed
developmentally, it is sometimes possible to isolate and clarify some portion
of the sequence. Witness the interaction between the phenylalanine—hydrox-
ylase—deficient, PKU-predisposed neonate (described in Chapter 4) and the
phenylalanine-laden world to which he or she must adapt. In that situation,
clarification has led directly to a therapeutic “breakthrough,” illustrating the
wisdom of Anastasi’s (1958) advice to avoid asking whether a trait or illness
is hereditary or environmental, to avoid even the question of how much
heredity or environment contributes to a given trait, and to ask instead how
the two interact to produce the observed effects.

Questions about the relative contributions of heredity and environment to
a given trait leads us directly to the concept of keritability. The definition in
Rosenthal’s (1970, p. 280) glossary reads: ‘““The proportion of the total varia-
tion regarding a given characteristic that is accounted for by genetic factors.”
That seems straightforward enough so that, if it can be determined, it might
be a very nice thing to know about a number of behavioral and other charac-
teristics. Indeed, one can consult large tables in various sources (e.g.,
Thompson and Wilde, 1973, p. 219) and read out numerical heritability esti-
mates for a variety of mental diseases and behavior traits. One may also
select from the table cited almost any heritability for schizophrenia (as an
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example) that pleases the fancy. The numbers range from .10 to .83! Some-
thing is clearly wrong here. Perhaps another, somewhat more complete
definition will begin to explain why heritability, as a statistic, should not be
applied to human behavior traits or disorders: ‘“Heritability may be defined
as the proportion of the total variance of a trait, in a specified population under
specified environmental conditions [emphasis added], that can be attributed to
genetic differences” (Shields, 1973, pp. 557-558). When we speak of the
trait of human ‘‘aggression” or the disorder “‘schizophrenia,” we are not lim-
iting the meaning to a particular isolated tribe living under environmental
conditions constant for all relevant variables. (We don’t know all the relevant
variables to begin with.) It would obviously be a mistake to view any number
as a fixed constant applying to a given trait for all populations and under all
circumstances. This being the case, it is also obviously a mistake to take any
such number and apply it, as a given that goes with the trait name or diag-
nosis, to the particular case of an individual who displays the trait or is
thought to suffer from the disorder.

David and Snyder (1962, pp. 16—17) suggest that genetic contributions to
“human behavior in general,” that is, to individual differences in such con-
tinuously distributed variables as intellectual capacity, personality leanings,
and psychosocial response tendencies, are typically of a polygenic type in
which phenotype is many interactive steps removed from genotype. They
propose a rather sharp contrast between such genetic processes and those
involved in the rare, sharply delimited diseases such as PKU and
Huntington’s chorea. These latter, they suggest, result more directly from
abnormal genes at a single major locus which produce extreme devel-
opmental-behavioral disturbances. As noted earlier, we are in agreement
with their emphasis on the complex, interactive passage from genes to
behavior. Their sharp dichotomy between the two varieties of behavioral
inheritance, however, seems open to question.

Gottesman and Shields (1976b), in discussing the question, “What is to be
regarded as a genetic disease?”’ make some illuminating suggestions bearing
on the issues raised by David and Snyder:

It is necessary to clarify what is meant by saying that a disorder or a disease
is regarded as a “‘genetic”’ one, or that it results from the interaction of
genetic predispositions (diatheses) and environmental factors (stressors).
To the extent that we ... all subscribe to the value of a diathesis-stressor
framework for explaining the appearance (and remission) of schizophrenia,
compromise without appeasement should be feasible. Our emphasis, how-
ever, is on a large and rather specific genetic “something” interacting with
nonspecific, rather universal, environmental factors. . . .

There is no reluctance to calling galactosemia a genetic disease; all
babies homozygous for this recessive disorder become affected when
exposed to the universal agent in their diets, milk. When the genetic predisposi-
tion is relatively rare and the relevant environmental factor is common, it is clear that the
disease is an inherited one [emphasis added]. At the other end of this contin-
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uum of cause-specificity and weighting come the typical environmental
diseases such as plague; everyone adequately exposed to the environmental
vector becomes affected. When the genetic predisposition is relatively common and
the relevant environmental factor is infrequent or rare, the disorder is called an environ-
mental one [emphasis added]. Favism, a hemolytic anemia that follows the
eating of fava or broadbeans, provides a textbook example of genotype X
environment interaction. Only those persons with the particular X-linked
G6PD enzyme variant develop favism, and then, only after eating the bean.
Both the gene and the bean are necessary for the disease to appear, neither
alone is sufficient, and the disease is both a genetic and an environmental
one. Schizophrenia falls between the two extremes of galactosemia and
plague and has aspects analogous to the interaction in favism. It is the rela-
tive prevalence of the genetic predisposition to developing schizophrenia
compared with the relative prevalence of alleged environmental causes that
leads us to prefer calling it a genetic disorder. (p. 447)

While there may be some question about calling conditions anywhere near
the midpoint of their continuum genetic diseases (it seems to subtly bias in
favor of ignoring the environmental factors), the continuum itself, as con-
ceived by Gottesman and Shields, may provide a useful framework in which
to order our knowledge about both environmental and genetic contributions
to various disease states.

Methods of Study in Behavior Genetics

Knowledge about the presence and transmission pattern of the genetic fac-
tors in a particular behavior trait may derive from several types of study. The
three principal methods used in human behavior genetics research are: (1)
the family-risk or consanguinity method (a refinement of the classical pedi-
gree method); (2) the twin method; and (3) the adoption method, and its
variant, cross-fostering. Brief descriptions and examples of the use of these
methods are presented below. Details of the related statistical techniques are
beyond the scope of this presentation, as are discussions of the biochemistry
and cytology of genetics. Readers interested in those topics should consult
more specialized presentations (Rosenthal, 1970; Rainer, 1974).

Traditional studies of human heredity utilized a pedigree chart showing
several generations of the lineal (parents, grandparents, and offspring) and
collateral relatives of the affected individual (index case). Presence or
absence of the trait in question was, of course, indicated for each relative.
Inspection of the charts of several generations of a number of families in
which the trait appeared provided evidence regarding its probably genetic
nature and indication of the presence or absence of a typical Mendelian
transmission pattern.

The family-risk or consanguinity method is a refinement of pedigree studies in
that incidence of the trait in the (consanguinous) family is carefully calcu-
lated for comparison with its frequency in the general population. In addi-
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Table 5-1. Risk of Schizophrenia for Relatives of Schizophrenics

Monozygotic co-twin  86% (40—50% in more recent studies)?

Dizygotic co-twin 15%
Full sibs 14%
Parents 9%
Half-sibs 7%
Grandchildren 4%
Nephews and nieces 4%
First cousins 3%

General population 0.85%

“Data, from Gottesman and Shields, 1976, p.373. See discussion in text.
Adapted from Thompson and Wilde, 1973, p. 220.

tion, relative incidence within the family is compared with degree of genetic
relatedness to the index case, on the assumption that such incidence should
be higher for close relatives (given a sufficiently large sample) since they
share more genes with the affected person. Incidence (how many relatives will
be affected during their lifetimes) is the essential datum here, not mere pre-
valence (number affected at any given time) or even how many are affected
thus far. Mathematical corrections for those family members not yet past the
age of possible onset, as well as those dying before passing that age, must
therefore be made. (For this purpose, the age of risk for schizophrenia is usu-
ally given as 15-45 years.) Careful attention to the inclusion of all relatives,
some of whom may be difficult to locate, is also an important methodological
issue. Table 5-1 shows a family-risk or expectancy table for schizophrenia.
The essence of the twin bond-method lies in the fact that monozygotic (MZ)
twins have identical genotypes while dizygotic (DZ) twins simply have the
genotypic similarities of any pair of siblings. Genetic factors contributing to
a trait should therefore result in a higher coincidence or concordance in MZ
than in DZ twins. With a single exception, all studies comparing MZ/DZ
concordance ratios for schizophrenic psychosis have shown significant differ-
ences in the direction predicted by the hypothesis of a genetic element in the
etiology. For many years, MZ concordance for schizophrenia was listed at
.86 (as in Table 5-1). More recent studies, with more attention to sampling
and careful determination of zygosity, have consistently reduced MZ con-
cordance to the range of .40 to .50, but when the same methods are used to
determine DZ concordance a MZ/DZ ratio of about 3:1 is consistently found
(Gottesman and Shields, 1976a, p. 373). While this ratio is far below that of
the classical studies (.86/.15 = 5.7:1), it is nonetheless highly significant and
sufficient, together with the family-risk studies, to warrant a strong presump-
tion of genetic contributors to this condition. The fact that the MZ concord-
ance ratio is not 1.00, of course, is equally strong evidence that factors in
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addition to the genetic are also important in determining the actual
occurrence of the clinical illness.

The twin method, in itself, does not provide information bearing on the
mode of transmission of genetic determinants, and neither the twin nor
family-risk methods can truly separate the effects of environment and hered-
ity. Twins are usually raised in the same home and, while it may be argued
that DZ twins serve as controls for the MZ twins since they too are usually
raised by the same family, the objection has been raised that identical (MZ)
twins are very likely to be treated more identically than fraternal (DZ) twins.
Until 1966, only family-risk and twin studies of the genetics of schizophrenia
were available. Because most subjects were reared by their biological
parents, no clear separation of the effects of heredity and environment in this
condition was possible. Beginning with the study of Heston (1966) and those
of Rosenthal et al. (1968) and Kety et al. (1968), the adoption method of inves-
tigation has been applied in this area. This method examines the prevalence
of schizophrenic psychoses (and conditions assumed to be milder degrees or
variants of the typical psychosis—often termed ‘‘schizophrenic spectrum”
conditions) in: (1) the children of parents with schizophrenia who have been
adopted away from those parents in early life or (2) in the biological parents
of early-life adoptees who later develop schizophrenia. These prevalences
are, of course, compared with appropriate controls: (1) the adopted-away
children of normal parents; and (2) the biological parents of normal adoptees
and the adoptive parents of adoptees with schizophrenia. In an extension of
the adoption methods, known as cross-fostering, Wender et al. (1974) were able
to locate a small number of cases in which the adopted-away offspring of nor-
mal parents were reared by parents with schizophrenia, and to compare the
prevalence of schizophrenia in such adoptee subjects with that in adopted-
away offspring of normal parents reared by normal parents and the adopted-
away offspring of parents with schizophrenia reared by normal adopting
parents. The essential findings are: significantly more schizophrenia and
schizophrenia-related disorders in the adopted-away children, at least one of
whose biological parents had schizophrenia, and in the biological relatives of
adopted children with schizophrenia.

In his textbook on the genetics of abnormal behavior, Rosenthal (1970,
pp- 131-132) summarized the importance of the adoption studies: “In all the
studies done so far that have used this research strategy, the evidence has
turned up so consistently and so strongly in favor of the genetic hypothesis
that this issue must now be considered closed. Genetic factors do contribute
appreciably and beyond any reasonable doubt to the development of schizo-
phrenic illness. Any theory of schizophrenia must take this fact into
account.” He did, to be sure, deal at length (pp. 138—162) with the possibil-
ity of the liz'~~ical heterogeneity of schizophrenia, the possibility that what we
call schizophrenia may not be one homogeneous entity to all cases of which
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genetic and related biological processes contribute the same or about the
same amount of etiological input. More recently, Rosenthal has co-authored
a paper with the other members of the group conducting the adoption
research (Kety et al., 1976). [This paper, it is interesting to note, was written
in response to criticisms of the adoption studies based on issues of sampling,
data analysis, diagnostic ambiguity, and neglect of alternate interpretations
of the findings (Gottesman and Shields, 1976; Lidz, 1976).] In this later
paper, the adoption researchers present their conclusions somewhat more
cautiously:

We feel that our findings permit the conclusion that genetic factors play an
important etiological role in the majority [emphasis added] of patients
suffering from schizophrenia. Our studies do not indicate that schizo-
phrenia is a homogeneous syndrome, nor have they yet contributed to the
mode or modes of genetic transmission. Neither have they cast doubt on the
importance of environmental factors, although they indicate that one type
of environmental influence—schizophrenia or severe psychopathology in
the rearing family—is not necessary for the development of schizophrenia.
(Kety et al., 1976, p. 422)
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6

Dimensions of Individual
Differences in the Neonate

There has been an increasing recognition of the capacities and competencies
of the newborn infant, and an appreciation of the infant’s active role in
eliciting, shaping, and determining aspects of his/her environment. This
recognition and appreciation has fostered a change of view about the infant’s
development from that of a relatively passive recipient of environmental
socialization factors to an active participant in the determination of outcome.
As a result, there has been a focus upon some of the characteristics which an
infant manifests from the time of birth, in terms of the effect these have on the
infant’s interaction with the environment and ultimately on the infant’s
growth and affective, cognitive, and personality development. These charac-
teristics are variously referred to as inborn, congenital, or constitutional.
Along with this new recognition of the competencies of the infant and
his /her ability to influence the environment, the environmental context with
which the infant interacts has not been ignored. The context of major
importance is the parent-child relationship, especially the mother-child
relationship. Why especially the mother-child relationship? Because infants
typically have a relatively greater amount of contact and time with their
mothers than with anyone else. The mother-infant bond or attachment has
been considered the formative relationship in the course of which the child
develops a sense of self and which is the wellspring for future attachments.
Because the mother-infant relationship reflects the confluence of
constitutional and environmental factors, it is useful to assess the association
between this relationship and future development along many dimensions.
As a transaction, it is necessary to consider what each person—in this pair,
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the infant and the mother—bring to the developing relationship. One of the
main points to be emphasized is that the synchrony of the mother-infant
relationship is a primary factor that influences the infant’s development. By
synchrony we mean the extent of dovetailing of behaviors of the infant and
mother. Synchrony is expected to facilitate development because it enables
the infant’s needs to be appropriately met, and feedback from the caretaker
enhances the infant’s communication skills. Each of the participants has a
role to play in establishing synchrony. The infant must emit accurate cues as
to needs or status, the mother must be sensitive and responsive to these cues,
and in turn the infant must be responsive to the mother’s interventions and
ministrations.

There is much mutual learning that must occur for both infant and mother
about the nuances of behavior patterns of each other and the rules of
interaction which change constantly as a consequence of maturation and
previous interactions. Mothers develop a sensitivity to their infant’s capacity
for attention and nonattention, and utilize periods of interaction to model
more increasingly complex behaviors. In turn, complexity is altered in
relation to the stage of infant development.

Individual differences in constitutional factors reflect the unique pattern of
characteristics that each neonate presents to the environment and to the
developing parent-child relationship. This unique pattern of characteristics
has been referred to as the ‘“‘stimulus value” of the child in recognition of the
role of these characteristics in the infant’s ability to evoke responses from
his /her environment. Some of the behavioral dimensions in the neonate along
which infants differ include physical characteristics, sex, birth order, state,
and temperament. We will consider each of these constitutional factors in
terms of their influence on subsequent development both directly as well as
indirectly through their impact on the parent-child relationship and the effect
of that relationship on subsequent development.

Physical Characteristics

Neonates vary considerably in their physical characteristics, the most prom-
inent of which are birth weight, birth length, shape and body composition,
and physical maturity (Tanner, 1974). Even with equal time in utero, the
degree of maturity can vary overall and among different body systems. Vari-
ations of three to four weeks in maturity have been found with babies all born
at 40 weeks gestation. These physical characteristics are affected by other
factors such as length of gestation, parity, sex, maternal uterine and systemic
characteristics, and socioeconomic circumstances and habits of the mother.
One of these characteristics, birth weight, has been the focus of substantial
research efforts, not only because of its influence on the response of the care-
taker, but also because of the biological vulnerability associated with low
birth weight (<2.5 kg) and subsequent increased frequencies of intellectual
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impairment and other development delays. Firstborn children average about
0.10 kg less than later-born infants, but grow a little faster and make up the
deficit by the end of the first year. There is a negative correlation between
birth weight and weight increment during the first six months and between
birth length and length increment. However, with babies of poorly nourished
mothers, catch up may continue for at least a year.

In terms of sex differences, males are larger than females from the time of
35 weeks gestation, and by 40 weeks gestation average about 0.15 kg heavier
and 1.1 cm longer. Males tend to be particularly larger in the head and face
regions, considerably more muscular, slightly less fat as newborns and con-
siderably less at nine months of age, and tend to grow faster in length and
weight from birth to about seven months but then more slowly and decelerate
in growth faster than girls. On the other hand, girls are more advanced in
skeletal maturity from about 30 weeks gestation and are ahead of boys at
birth by about two weeks in bone age and one to two weeks in neurological
maturation.

Maternal habits or behaviors can also influence the physical characteris-
tics of the neonate. For example, maternal smoking during the last two
months of pregnancy has been found to lower birth weight on the average of
0.17 kg. Excessive maternal alcohol consumption during pregnancy has been
associated with lower birth weight and birth length, other congenital abnor-
malities, and impaired intellectual development.

Sex

We can consider the constitutional factors of sex from several perspectives. We
can think of the sex-role attitudes and values of the mother and environment
which are elicited by the stimulus value of the infant by virtue of being male or
female. We can also consider individual differences in characteristics and
behavior as a function of sex of the infant and the interaction of sex with other
constitutional factors. We will consider some evidence related to the constitu-
tional factors of infant’s sex in this section but will also consider this factor
when relevant to other factors such as birth order, state, and temperament.
Mothers do respond differently to males and females, and some of this
difference is due to difference in infant characteristics as well as to attitudinal
and sex role differences. There is evidence of sex differences in many infant
characteristics (Korner, 1974). Females emerge as possibly having greater
tactile sensitivity, more responsiveness to sweet taste, and tend to engage in
more frequent reflex smiling. While not significantly different in visual track-
ing of moving objects, the frequency and duration of the state of alert inac-
tivity, or in visual responsiveness to maternal types of ministration, the
female’s response to photic stimulation appears to be significantly faster than
that of the male. Sex differences are not reported in auditory receptivity and
spontaneous active and expressive behaviors, frequency or rate of ordinary
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spontaneous sucking, or in reduction of crying response to maternal soothing.
There is suggestive evidence of greater physical strength and muscular vigor
in males.

Babbling to human face or voice is reportedly more stable for girls during
the first year of life than for boys (Kagen, 1969). An environmental interpre-
tation of this finding would argue that mothers are motivated to accelerate
their daughters’ mental development, and spend a lot of time in face-to-face
vocal interactions and not so much time with their sons. Support comes from
the associated findings that well-educated mothers engage in more distinctive
face to face vocalizations with females than do less-educated mothers, but
this difference does not occur with mothers of males. Furthermore, middle-
class mothers are more likely to imitate the vocalizations of 3-month-old
females than males. A biological interpretation of the data would contend
that vocalization is more prepotent for females, and that vocalizations and
fixation times are more stable for females from 8 to 13 months of age. This
view is paralleled by other data indicating greater long term stability for girls
in a variety of cognitive dimensions, including intelligence and decision time
in problem situations, and a variety of physical growth variables including
onset of ossification centers.

Mothers of males have been found to touch and give more attention to
their infants than do mothers of female infants. These mothers of male infants
were also found to express more dyadization (the desire to spend time with
their infants) and were higher in self-evaluation of competence than were
mothers of female infants (Leiderman and Seashore, 1975).

Thus it can be seen that infants do vary in the characteristics they present
to the environment on the basis of their sex, and mothers, in turn, express dif-
ferent attitudes and respond differently to male and female infants. Addi-
tional sex differences will be considered as they interact with other variables
such as state and birth order.

Birth Order

Birth order has been shown to account for some of the variance in individual
differences, and experiential differences as a function of ordinal position in
the family are usually thought of as the primary reason. Review of the litera-
ture in terms of the influence of birth order on various aspects of social
behavior (Warren, 1966) has shown substantial support for the contentions
that: (1) firstborns of both sexes attend college in relatively greater numbers,
are more susceptible to social pressures, and are more dependent than later-
borns; and (2) firstborn women, when apprehensive, desire the company of
others more strongly than do later born women. The evidence in support of
the relationship between birth order and volunteering, identification, delin-
quency, and alcoholism is tenuous and spotty in relation to schizophrenia.
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Recently (Schooler, 1972), the relationship between birth order and vari-
ous normal and abnormal psychological characteristics have been surveyed
in three ways: (1) by looking at the prevalence of different birth ranks in vari-
ous relevant populations, (2) by comparing the characteristics of individuals
of known birth ranks, and (3) by examining parents’ reports of their treat-
ment of children of different birth ranks. It has been pointed out that biases
can occur in studies purporting to show an increased frequency of birth ranks
in certain populations because of the influences of long-range trends in
number of families started, and in size of families on the prevalence of dif-
ferent birth ranks in any sample. In terms of psychiatric abnormalities, with
the exception of an indication of a slight surplus of last-born individuals from
small families among hospitalized American female schizophrenics, there
does not seem to be any reliable evidence of a relationship between birth
order and the occurrence of any psychiatric disorder, if the effects of long-
term trends in the number and size of families started are taken into account.
Comparison of the characteristics of psychiatrically impaired people in terms
of birth rank does provide some evidence that last born females who were
hospitalized with schizophrenia demonstrate more flagrant symptomatology
and a lower level of social competence than do firstborns both before and dur-
ing hospitalization.

Studies of the prevalence of different birth ranks among different normal
populations and the performance of individuals of different birth ranks in
various psychological tests and experiments “‘fail to reveal any consistent and
replicable pattern of relations between birth order and normal aspects of per-
sonality”’ (Schooler, 1972, p. 172). The frequently reported association
between firstborns and intellectual and occupational achievement can be
more easily explained in terms of differences among social-class trends and
family size. That is, family size is related to socioeconomic status. Families
of higher socioeconomic status tend to be smaller in size than those of lower
socioeconomic status. One exception appears to be that early-borns are more
often present than later-borns in high-scoring groups on verbal achievement
tests. Evidence is lacking concerning meaningful and replicable patterns of
differences in parents’ reports of children of different birth ranks.

Thus it can be seen that consideration of the effect on development of the
single factor of birth order is not likely to be very productive. Well-designed
studies that control for age, social class, and family size and that identify
relevant interactions with sex, socioeconomic factors and environmental
characteristics will be necessary to gain an appreciation of the influence on
development of the constitutional factor of birth order.

Carefully controlled studies have demonstrated that birth order does have
an effect on mother-infant relationship, and that infants are responded to dif-
ferently on the basis of birth order. Mothers have been found to spend signifi-
cantly less time in social, affectionate, and caretaking activities (with the
exception of feeding) with their second-born than they had with their first-
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born (Jacobs and Moss, 1976). This decrement was less if the second-born
was a male, greatest for females with older sisters, next greatest for females
with older brothers, and virtually no decrease for males with firstborn sisters.

Mothers of firstborn infants have also been found to demonstrate signifi-
cantly more distal attachment (talking, laughing, looking) and attention dur-
ing noncaretaking periods to firstborns than to laterborn infants (Leiderman
and Seashore, 1975). These differences in distal attachment were significant
by the first week of age. Attitudinal differences were also present. Mother’s
feelings of wanting to be alone with, and in fact spending time with, her
infant (dyadization) was significantly greater for mothers of firstborns than
later-born infants. In terms of her feelings of her own competence in dealing
with noncaretaking activities, multiparous mothers scored higher than primi-
parous mothers. In terms of self-confidence, primiparous mothers of prema-
ture infants have somewhat lower self-confidence than multiparous mothers
shortly after birth, but not significantly different at one month after discharge
(Seashore et al., 1973).

Perhaps the influence of the factor of birth order itself and in its interaction
with sex is best summarized as follows:

If the mother’s handling of the infant has any particular effect on the subse-
quent cognitive and social growth of the infant, then from our observations
we might conclude that first born males are a particularly favored group

and later born females a less favored group. (Leiderman and Seashore,
1975, p. 227)

State Characteristics

The variability of neonates and infants in behaviors and states reflecting neu-
rophysiological developmental status is substantial. Reliable and significant
differences have been reported in capacity for visual pursuit; frequency and
duration of periods of spontaneous alertness; alerting behaviors in response
to maternal types of ministrations; readiness to respond to auditory stimuli;
high or low thresholds across sensory modalities; frequency and type of
motions; frequency of spontaneous mouthing and sucking; frequency, skill,
and persistence of hand-mouth coordination; irritability and soothability;
and autonomic reactivity as reflected in heart and respiration rates (Korner,
1973, 1974).

For several reasons, individual differences in the state of the infant have
become the focus of current investigations. In this context, state refers to
behavior reflective of neurophysiological status such as sleeping, wakeful-
ness, and alertness. State is a ubiquitous characteristic, and relationships
between state organization and central nervous system functioning have been
documented, as have associations between neurological defects and patterns
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of state behaviors. Furthermore, state is a composite characteristic presented
by the infant to the environment, especially to the mother, and changes in
state occur by virtue of the activities of the mother. Thus state is a good vehi-
cle for assessing transactions (Thoman, 1975).

Data on the duration and pattern of state transitions between and within
the sleep and wake stages reflect degree of organization of infant states
against which marked differences can be viewed as aberrations of state
organization. There are some indications that state behaviors are consistent
over the first few weeks of life. For the developing mother-infant relationship
to go well and be synchronous, the mother must be sensitive and responsive
to the particular characteristics and needs of her infant. As in other dimen-
sions, there is also a consideration of association of particular state charac-
teristics with subsequent developmental difficulties. The poorly organized
infant interacting with a relatively insensitive mother is seen as constituting a
relationship that is at risk (Thoman, 1975).

One condition which is known to be associated with an aberrant state is
prematurity. The states of sleeping and wakefulnesss in prematures, even
when attaining full-term chronological age (CA), differ markedly from that of
full-term infants. Sleep is not as well-organized, and periods of wakefulness,
active sleep, and quiet sleep are of shorter duration than in full-term infants.
Also, a lower percentage of regular respiration and of low-voltage EEG pat-
terns, a more rapid cardiac rate, and a more irregular respiratory rhythm
have been noted in prematures (Dreyfus-Brisac, 1974).

As can be anticipated, state characteristics can interact with other consti-
tutional factors such as gender in influencing the mother-infant relationship.
An interesting study (Moss, 1967) has shown that male infants slept more
and cried more than females, and that mothers held male infants longer than
female infants. However, the sex-related differences were more pronounced
at three weeks of age than at three months. Maternal contact and infant irri-
tability positively co-varied for female infants both at three weeks and three
months, but there was no relationship between maternal contact and irrita-
bility of males at three weeks; there was a negative relationship at three
months, with mothers spending less time with irritable male infants. These
results are interesting, but when the state of the infant was controlled, most of
the sex differences no longer were significant. The only exception was that
mothers still stimulated and aroused male infants more, and imitated vocali-
zations of female infants more.

Thoman (1975) provides an interesting example of the effect of an infant’s
state behavior on the mother-infant relationship. One infant demonstrated a
great deal of open-eyed sleep. This confused the mother, and she responded
to the infant as though he were awake. She would pick him up and try to feed,
change, or bathe him. The infant would either awaken and cry or sleep
through the procedures. Mother expressed frustration at her infant’s
unresponsiveness or fussy response to her ministrations.
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The development of the Brazelton Neonatal Assessment Scale provides a
reliable, standardized instrument and method of assessing the subtle state
and behavior capabilities of the neonate. Furthermore, the various state and
behavioral items form four clusters or dimensions of functioning: (1) interac-
tive processes, (2) motoric processes, (3) organizational processes—state
control, and (4) organizational processes—physiological response to stress.
Profiles are obtained for each infant based on typology determination of wor-
risome to very good on each dimension. The scale has been found to be a
good predictor of later functioning without a high false-positive rate and to be
sensitive to: mild dysfunctions of the central nervous system during the neo-
natal period, cultural-racial group differences, maternal and neonatal abnor-
malities such as low birth weight and mild drug effects, and differences
between infants with adolescent and nonadolescent mothers.

The Brazelton Scale has also been utilized to evaluate the relationship
between neonatal style and the early mother-infant relationship (Osofsky and
Danzger, 1974). Strong relationships were found between the dimensions of
the Brazelton Scale and independent rating of infant characteristics during the
mother-infant interaction. Furthermore, there was a strong interrelationship
between the mother’s stimulation in a particular domain (visual, auditory,
tactile) and the infant’s responsivity in that domain. What was demonstrated
was the consistency of measures of infant characteristics across situations dur-
ing the early days of life, the utility of the Brazelton Scale assessing these
characteristics, and the interrelationship of infant and maternal behaviors.
Attentive and sensitive mothers had responsive babies or vice versa.

Temperament

The study of temperament has received considerable impetus from the work
of Thomas et al. (1968). Thomas and Chess (1977) view temperament as a
general term which refers to the “how’” of behavior, as opposed to ability, the
what and how well of behaving, and to motivation, the why of behavior.
Temperament is the way in which an individual behaves. It is a phenomeno-
logic term which has no implication as to either immutability or etiology, and
is influenced by environmental factors. Using parent interview data from the
New York Longitudinal Study, nine categories of temperament, each scored
on a three-point scale, were established by inductive content analysis. These
are:

1. Activity level: (high, medium, low) the motor component present in a
given child’s functioning and the diurnal proportion of active and inac-
tive periods

2. Rhythmicity (regularity): (regular, variable, irregular) the predictabil-
ity and /or unpredictability in time of any function
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3. Approach or withdrawal: (approach, variable, withdrawal) the initial
response to a new stimulus

4. Adaptability: (adaptive, variable, nonadaptive) response to new or
altered situations in terms of ease of modifiability in desired directions

5. Threshold of responsiveness: (high, medium, low) the intensity level of
stimulation necessary to evoke a discernible response

6. Intensity of reaction: (positive, variable, negative) the energy level of
response

7. Quality of mood: (positive, variable, negative) amount of pleasant, joy-
ful, and friendly behavior, as contrasted with unpleasant, crying, and
unfriendly behavior

8. Distractibility: (yes, variable, no) effectiveness of extraneous environ-
mental stimuli in interfering with or altering the direction of the ongo-
ing behavior

9. Attention span and persistence: (yes, variable, no) continuation of an
activity in the face of obstacles

Using these nine categories, three temperamental constellations have been
defined. The “easy child” is characterized by regularity, positive approach,
high adaptability, and mild or moderately intense mood which is prepon-
derantly positive. The “difficult child” is characterized by irregularity, with-
drawal, non- or slow adaptability, and intense mood expressions which are
frequently negative. The ‘“‘slow-to-warm-up child” is characterized by a
combination of negative responses of mild intensity to new stimuli, with slow
adaptability after repeated contact. Not all children fit into one of these
groups, and within each there is a wide range in degree of manifestation.
Only an appreciable genetic role is postulated in the determination of tem-
peramental individuality in the young infant, which is seen as well-
established by the second or third month but is not viewed as immutable.
There are only modest sex differences reported, but sociocultural factors
seem to have some influence. In terms of continuity of temperament, qualita-
tive analyses have shown significant correlations, with the exception of
approach/withdrawal, distractibility, and persistence, for the categories of
temperament from one year to the next. The number of significant correla-
tions decrease over longer time periods. Continuity and predictability are not
assumed for a specific attribute of the child. Consistency is seen as resulting
from continuity of the organism and the environment, and discontinuity from
change in one or the other.

Temperament is not always a significant factor in the ontogenesis and
course of behavior disorders, but it is a factor that can contribute. Studies of
the relationship of temperament to behavioral problems have been reported
by Thomas and Chess (1977). A significant correlation has been reported
between the temperament signs of the difficult child and the occurrence of
behavioral disturbance. Children with developmental deviations are also
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seen as more vulnerable to developing behavior disorders and, thus, as
requiring a particularly good fit or consonance between their temperamental
characteristics and environment demands and expectancies to foster optimal
development and prevent behavior problems. Temperamental scores at age 5
have been correlated with academic achievement scores at various points in
schooling, and a substantial relationship between lower academic achieve-
ment scores and characteristics of the slow-to-warm-up child has also been
reported.

Several important points with regard to temperament and behavioral
disorders need to be made, and these are illustrated nicely in an extensive
case report by Thomas et al. (1968, pp. 154—156; 166—168). The child’s tem-
perament characteristics change as the child increases in age and as environ-
mental demands change. The goodness of fit, or lack thereof, between the
child’s characteristics and environmental demands, structure, and flexibility
can lead to dissonant stress. In turn, the dissonant stress can result in
behavioral disturbance, the form of which is seen as reflecting the child’s
temperament characteristics. Modification of the environment to lessen dis-
sonant stress and therapy to foster recognition of capacity for self-control are
utilized to resolve the behavioral disturbance.

More recently, an interaction temperament model has been advocated by
Buss and Plomin (1975). Their view of temperament is similar to that of Tho-
mas and Chess in that temperament is seen as concerned more with style than
with content; more with broad personality disposition than with highly
specific acts or traits. However, there is more focus on heredity, with tempera-
ments seen as inherited tendencies. The main criterion utilized in deciding
which personality disposition should be called temperament is inheritance,
which leads to the other criteria of: developmental expectations of stability
during childhood, retention into maturity, adaptive value, and presence in our
animal forebearers. This view reflects a strong biological and etiological
emphasis but is also an interactional model. The concern is with inborn dispo-
sitions, the subsequent course of which is determined by a complex interaction
with the environment, which in turn is also affected by dispositions. Thus tem-
peraments are not immutable. They “predispose an individual to a limited
range of a phenotype, but the interaction between the temperament and
environment, especially during the critical developmental years, determines
where the phenotype falls within this range” (Buss and Plomin, 1975, p. 209).
Temperament may determine which environments are selected, and they
shape the social environment initially or through feedback. Temperament-
environment mismatches can occur and lead to ““strain,”” which is similar to
the Thomas and Chess (1977) notion of goodness of fit.

Four specific dispositional dimensions or temperaments have been postu-
lated by Buss and Plomin (1975): (1) activity—total energy output; (2)
emotionality—intensity of reaction evidenced by arousal, reactivity, and
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excitability; (3) sociability—affiliativenesss; and (4) impulsivity—tendency
to respond quickly rather than inhibiting the response.

Gender differences in these temperament dimensions have been reported,
with American boys being more active and lower on emotionality and sociabil-
ity than girls. However, these differences are thought to be due to socializa-
tion, and more evidence is required to substantiate inborn gender differences
in temperament.

In this model, temperaments have also been combined in an effort to iden-
tify constellations which would be found to be related to subsequent disorders
or explain in part some commonly seen patterns of behavior. For example,
hyperkinesis could be considered as a combination of high activity and high
impulsivity; hysteria could be viewed as reflecting high emotionality and
high impulsivity; and psychopathy could be viewed as reflecting high impul-
sivity, low sociability, and low emotionality. Potential adjustment difficulties
are seen when emotionality or impulsivity is combined with the extreme of
another temperament. What is now needed are some actual prospective
experimental studies to evaluate these contentions, which must be currently
viewed as only hypotheses.

Summary

Various major constitutional factors, such as sex and birth order, and other
dimensions in which there are significant individual differences, such as phys-
ical characteristics, temperament, and state, have been presented. These con-
stitutional factors reflect the unique pattern of characteristics which each
individual neonate presents to the environment. These characteristics are
considered in terms of the potential they provide for differential responses
from the environment and the consequences they are likely to have on the
mother-infant relationship. This relationship, in turn, is seen as affecting the
development of the infant and child. In addition to an appreciation of the
range of individual differences, the very demanding and challenging task of
the mother to be sensitive and responsive to the particular needs and char-
acteristics of her infant is recognized. Within these various dimensions of dif-
ferences, various combinations or clusters of factors are postulated as being
associated with subsequent disorders of development or as placing the
mother-infant relationship at risk. A strong foundation has been laid for the
subsequent consideration of these hypotheses through prospective experi-
mental studies. Through these efforts not only will our knowledge of the
impact and significance of various dimensions and clusters be advanced, but
it will also result in a better understanding of when and how to utilize envi-
ronmental factors to foster affective, cognitive, and personality development.
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Socialization

Culture as Construction of Reality

The potential range of behavior responses by Homo sapiens is enormous.
Language is a case in point. Based on biological and neurological substrates
which are distinctively human, language as we recognize it is potential
behavior which is learned through social interaction. The particular patterns
of sounds and the structured presentation of symbols appear in impressive
variety. Well over 200 identifiably different language systems have been
documented. Particular language systems are shared by groups of individuals
and are transmitted both formally and informally by adult members of a
group to their offspring. Theoretically, a child is capable of learning any
known language; practically, a child learns the dominant language of his
parents.

Language is the prototype of the learned patterns of behavior and the pro-
ducts of that behavior (values, ideologies, roles, statuses, artifacts) which are
shared by a group and transmitted from generation to generation. The
anthropologist designates these shared, transmitted ways of behaving as cul-
ture. Cultures are literally social constructions of reality which are meant to,
and which in fact do, constrain the behavioral repertory of dependent young.
Socialization is the process by which an individual develops, through trans-
actions with others, the specific patterns of socially relevant behavior and
experiences (Ziegler and Child, 1969). The dependent young do not con-
struct social reality de novo, but encounter shared definitions of preferred
behavior and the roles and rules which differentiate acceptable and unac-
ceptable behavior. Through the process of socialization, then, the potentially
large behavioral repertory of the young is narrowed into a socially expected
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range. Social groups construct the situations to which persons respond and
within which they interact.

The typical outcome of the socialization process is behavior which falls
within a culturally recognizable, socially expectable and predictable range.
Ordered behavior is the rule, and disordered behavior is literally a rare event
in a statistical sense. Intersocietal variations and intrasocietal consistency of
behavior testify to the effectiveness of the socialization process. Most persons,
most of the time, perceive what Erik Erikson called ““a satisfying sense of
sameness and continuity’’ in their behavior, and attribute consistency to the
behavior of others.

Cultural Universals, Cultural Differences, and
Intracultural Variation

The imputed effectiveness of the socialization process in producing orderly
behavior within a predictable range, while correct in general, requires quali-
fication. All societies take account of some basic biological facts and some
universal aspects of human experience. For example, all societies differen-
tiate male and female roles. This differentiation includes a recognition of a
distinctive female role in childbearing and a very elaborate set of assump-
tions about physical prowess, temperament, and ability. The extent to which
societies structure sex roles to accommodate sexual differences and /or super-
impose social preferences through socialization on males and females is dif-
ficult to disentangle precisely, as the review of evidence in Chapter 8 will
illustrate. However, it is very clear that differential social power associated
with sex roles is largely a culturally determined phenomenon; the patriar-
chal, patrilineal kinship (that is, male-dominated) groups which have been
historically predominant in Northern Europe and the United States are not
universally observed.

Similarly, all societies grade individuals by age, differentiating infants,
children, adults, and old persons. These gradations acknowledge in broad
terms a life span which has a beginning, end, and gradations in between. Of
particular interest is the near-universal marking of puberty by rites of social
passage. However, the social significance of age grading varies considerably
across societies. Aries (1962) has documented that, historically, children in
most societies have been considered adults-in-training; childhood as a
socially valued and distinctly important and somewhat romanticized period
has not been universally recognized. Similarly, adolescence is a distinctly
modern phenomenon associated exclusively with technologically developed
societies (Eisenstadt, 1956). Margaret Mead began her distinguished career
in anthropology in the late 1920s with a demonstration that the troublesome
adolescent period between childhood and adulthood in the United States was
not the inevitable experience and was therefore better explained by sociologi-
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cal rather than biological or psychodynamic variables. Old age is also a
universally recognized life stage with very different social meaning across cul-
tures (Simmons, 1945). The relatively low status of older persons frequently
observed in technologically advanced societies reflects a preference for con-
spicuous productivity, activity, and independence favoring youthfulness
which is peculiar to such societies. Sex and age, therefore, are a universal
basis for differentiation and for the development of distinctive expectations
about behavior. The context of such expectations is largely specific to particu-
lar societies. In addition to differentiating roles by sex and age, all societies
stratify individuals by status. Access to goods and services, honor, and power
are differentially distributed. In the United States, the shorthand designation
for stratification by status is social class. The significance of social stratifica-
tion is well-documented in a variety of areas. Lower status is associated with
elevated birth rates, death rates, and morbidity rates; lower status individuals
are less likely than others to do well on standard intelligence tests or to finish
high school. Individuals of the same social class tend to marry, and there is a
substantial body of literature documenting the ways in which adults within a
socioeconomic stratum transmit distinctive patterns of behavior to their
offspring (Ziegler and Child, 1969).

Sociological and anthropological research thus documents consistency of
behavior within groups, and different patterns of consistent behavior between
groups. Socialization as a process of social learning is advanced as the princi-
pal explanation of the observed consistencies and the patterned variations.
Although culture and the related social structuring of the context of behavior
have a large effect on the behavior of individuals, individual differences also
should be recognized as a variable in behavior.

Persons and Situations

Behavioral continuities do appear to characterize the behavior of individuals,
and these continuities in cognitive style and in preferred ways of interacting
with others may well reflect innate biological differences and a complex
interaction of biological differences and social learning. Accounting for con-
tinuities in this behavior of individuals and for distinctly personal differences
in response to social situations has been a major task of psychologists who
study personality (Mischel, 1976, Chapter 21).

Personality theorists have accumulated a great deal of evidence that rela-
tively stable cognitive and interpersonal styles (traits) characterize individu-
als, that the pattern of these traits constitute personality, and that personality
is therefore an important predictor of behavior in and across various social
situations. The field of personality studies has for at least a decade been
unsettled by challenging evidence that the observed behavior of a person may
be largely situation-specific (a state) rather than person-specific (a trait)
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across situations. Current evidence rather clearly supports the conclusion
that persons are capable of extraordinary adaptiveness and discrimination as
they cope with the demands of different social contexts. The evidence which
emphasizes the responsiveness of persons to situational stimuli does not
require the abandonment of the concept of stable traits, but does require that
such traits be considered as behavioral preferences or tendencies subject to
situational modification. Moreover, the documentation of discriminative
response to situations as typical implies that behavioral styles or tendencies
which are not responsive to situational demands may be maladaptive and
characteristic of disturbed individuals. Some individuals are consistent in
some behavior in some situations.

Research on stabilities in behavioral response at any time and over time
clearly requires measurement and interaction of personal characteristics and
situations. A new field of inquiry, psychological ecology, has emerged which
focuses attention on person-situation interaction. Personality psychology is
not, however, willing to concede that person variables are irrelevant to
understanding behavior. Within a conceptual framework that acknowledges
the centrality of person-situation interaction, theorists like Mischel concen-
trate on types of variables which provide relatively stable anchor points as
persons negotiate the demands of various situations in which they find them-
selves. These types of person variables are summarized in Table 7-1. Whether
these relatively stable tendencies are expressions of innate factors or are
learned is an unanswerable question, and is the wrong question anyway. The
question of primary interest is the interaction of person and situation. In
pursuing this question, social scientists are primarily interested in the struc-
turing of behavioral situations and the process of socialization in which defin-
itions of situationally appropriate behavior are transmitted from generation
to generation.

Table 7-1. Summary of Cognitive Social Learning Person Variables

1. Compentencies: ability to construct (generate) particular cognitions and
behaviors. Related to measures of IQ, social and cognitive (mental) maturity and
competence, ego development, and social-intellectual achievements and skills.
Refers to what the person knows and can do.

2. Encoding Strategies and Personal Constructs: units for categorizing events and for
self-descriptions.

3. Expectancies: behavior-outcome and stimulus-outcome relations in particular
situations.

4. Subjective Values: motivating and arousing stimuli, incentives and aversions.

5. Self-Regulatory Systems and Plans: rules and self-reactions for performance and
for the organization of complex behavior sequences.

From Mischel. 1976.
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Patterns of Childrearing

Socialization is frequently discussed as though it is synonymous with child-
rearing. The equation is incorrect but understandable. Some psychological
theory (particularly theory derived from Freud, for example) has argued that
biological mechanisms largely determine basic behavioral responses and that
these responses are set in the early years of life and continue over the life
course. More generally, studies of animal behavior have suggested plausible
and intuitively appealing analogs in the behavior of the human animal.
Terms like orality, anality, territoriality, imprinting, and instinct became
associated with the socialization of children. One practical consequence was
disinterest in socialization beyond childhood. References to adult socializa-
tion have appeared in the sociological literature relatively recently (Brim and
Wheeler, 1966), and discussion of socialization over the entire life span is
quite rare (Erikson, 1959; Cummings and Henry, 1961).

The literature on childhood socialization is enormous, indicating the impor-
tance attached by social and behavioral scientists to understanding the
transmission of cultures from generation to generation (Ziegler and Child,
1969). This literature illustrates the encounters of biological organisms with
constraining environments and the behavior products of these complex
encounters. Ziegler and Child organize their review of this literature around
six specific “‘systems of behavior” to which societies devote attention and
explicit training: oral, excretory, sexual, aggression, dependence, and
achievement. In turn, behavior of apparent social significance has received
attention from investigators interested in how the training takes place and
the consequences of that training. The first four items of interest have an
obvious practical importance to social groups. These items are also of special
interest to students of the interaction of social and biological variables; pat-
terns of eating, excreting, and aggressive behavior are observed early in the
development of infants and children, have physiological substrates, and,
based on analogies from animal studies, may reflect innate components
which drive the observed developmental sequences. The other two items—
dependence and achievement—have equally important practical implica-
tions for social groups, but a less obvious relationship to physiological sub-
strates. One may conjecture that dependence and achievement are of special
interest in cultural contexts, like our own, which place extraordinary value
on independence and high achievement. More than scientific curiosity is
involved in the attention given by social and behavioral scientists to the
socialization of these specific behavior systems. How social groups or, more
specifically, the parents, who are typically the agents of society with primary
responsibility for socialization, train offspring is important, because the pro-
cedures used presumptively have fateful consequences for the development of
personality and the capacity of the socialized organism to adapt successfully
over the lifespan.
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Those who are interested in an exhaustive review of research on the proc-
ess and consequences of childrearing will find a convenient and perceptive
summary in the work of Ziegler and Child (1969). A few illustrations of the
kinds of issues will suffice here, and primary attention will be given to gen-
eralizations about socialization which are warranted by current evidence.
Studies of oral and excretory behavior have concentrated extensively on
weaning and toilet training. Does the procedure and timing of social con-
straints placed on these elemental types of behavior affect subsequent
development and behavior in a predictable way? The available evidence sug-
gests not, in spite of the fact that this conclusion may appear counterintui-
tive. It should be noted, however, that methodologically adequate studies
which could trace the effects of specific childhood behavior to adult behavior
do not exist; the practical problems in developing adequate longitudinal
research over long periods of time, say from childhood through adolescence
into adulthood, are substantial.

Interest in socialization regarding sexuality and sexual preference reflects
the impact of Freud’s observations about male and female children to their
parents, the high emotional loading which has surrounded sexual behavior,
and the documentation of anthropologists regarding the elaborate attention
given in most societies to social controls of the relationship between the male
child and his mother. A common theme of puberty rites is the obligation of the
pubescent male to identify with adult males. Anthropological findings have
provided evidence that the Oedipus myth mirrors real problems in the
authority relationships between sons and fathers, but also that these interper-
sonal problems are, as a rule, successfully negotiated within a tolerable range.
Of particular interest are societies in which a child’s father is his mother’s sex-
ual partner but not the person responsible for disciplining the child. In such
instances, the conflict between son and father predicted by Freudian theory is
not observed, although conflict is observed between the male child and the
adult male authority figure. In recent decades, scientific interest in identity
formation has shifted from sexual identity to a more general ego identity, a part
of which is, of course, sex-role identification (Erikson, 1959).

Animal studies of aggression, which initially stressed instinctual mecha-
nisms, have demonstrated that aggressive behavior observed in young ani-
mals may be altered, reduced, or eliminated by subsequent experience.
Human research on aggression has progressively emphasized social learning.
Even the frustration-aggression hypothesis, which has influenced much of the
published research, has emphasized learned rather than innate components.
An interesting finding of recent research is that parental permissiveness
rather than restrictiveness increases aggressive behavior in children, and that
““parental warmth” (accepting, supportive behavior) coupled with restric-
tiveness (nonacceptance of overt, hostile activity) is least likely to produce
overt aggression, particularly in the absence of adult figures who provide
models of successful aggressive behavior.
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Dependence and achievement, the behavior systems which most obviously
have an interpersonal component and which have least often been considered
to be explained by innate processes, can conveniently be discussed together.
This is so because research on independence typically concentrates on two
criteria: the extent to which nurturance is sought, and the extent of personal
initiative and achievement-striving. The evidence suggests that early social
deprivation (frustration of early nurturance needs) does have lasting effects
on children, such as increased motivation for nurturance and social reinforce-
ment and conformist behavior in the interest of securing social approval. The
previous discussion of person-situation interaction and the emergence of cog-
nitive and interpersonal styles (Table 7-1) suggest how such behavior could
become stable over time and affect patterns of personal responsiveness. Also
interesting is research which indicates that striving for independence and
achievement-striving are only modestly correlated. The extensive literature
on internal-external locus of control (fate control, field independence/field
dependence) has been generated from a social learning theory perspective.
This perspective emphasizes expectancy sets, learned and reinforced in social
interaction, which appear to constitute relatively stable perceptual styles that
emerge in childhood and continue at least into young adulthood (Rotter,
1966; Witkin, 1962; Mischel, 1976). An especially interesting variant of
research on locus of control has focused on fate control and the particular
variant of learned helplessness (Lefcourt, 1973), which is of special interest to
health professionals who have so many occasions to observe extensive depen-
dency behavior among ill individuals. Lefcourt used as a point of departure
the work of B.F. Skinner and the inference invited by that work that freedom
(personal control) is an illusion. If personal control is an illusion, Lefcourt
argues, it is an illusion with interesting behavioral consequences. He reviews
animal research to indicate that experimental inducement of total helpless-
ness in the face of punishing stimuli in laboratory animals leads to rapid
disappearance of appropriate striving and, with interesting frequency, to
death from causes that have no apparent physiological explanation. Animals
that have experience with aversive action that reduces punishment continue
to strive, as though their behavior will be efficacious even when they are
physically restrained from doing so. However, animals that sustain such
striving behavior over long periods of time in the absence of relief from noxi-
ous stimuli do tend to develop physical pathology. If an expectancy set of
positive fate control is an illusion, it may be an useful illusion, at least in the
short run. Extrapolating the implications of such findings to human
behavior, Lefcourt approvingly cites an observation of Mower made over a
quarter century ago:

One is ill and suffering from pain and inconvenience. The physician arrives,
diagnoses the difficulty, prescribes treatment, and intimates that in a day or
two one will be quite hale again. It is unlikely that the examination or the
ensuing exchange of words has altered the physical condition of the patient in
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the least; yet he is likely to “feel a lot better” as a result of the doctor’s call.
What obviously happens in such instances is that initially the patient’s physi-
cal suffering is complicated by concern lest his suffering continue indefinitely
or perhaps grow worse. After a reassuring diagnosis, this concern abates; and
if, subsequently, the same ailment recurs, one can predict that it will arouse
less apprehension than it did originally. (Lefcourt, 1973, p. 420-421.)

Conclusions

What general conclusions are warranted from research on the forms and
consequences of early socialization? First, all societies give some attention to
each of the specific behavior systems discussed above, but the amount of
attention and the kind of attention given varies between societies and, to
some extent, within societies. For example, some societies are rigid; others
are permissive regarding weaning procedures, toilet training, overt aggres-
sion, and training for independence and achievement striving. Second, all of
the variants observed appear to have behavioral outcomes which fall within a
socially specific tolerable range for most persons most of the time. Nature
appears to tolerate various forms of nurturing. Third, societies train their
dependent young, usually successfully, to want to and to be able to behave in
ways that are socially accepted and rewarded. Fourth, the behavior of the
society’s official socializing agents, initially parents, is a key variable in
understanding why different styles and content have an equipotential for suc-
cessful outcome. This variable has been conceptualized by Sears, et al.
(1957) as “‘the responsiveness of the (socialization) environment.” By this
they mean the positive acceptance by the adult socializers of each other, the
child, and of the responsibility for and to the child. Future research on child-
rearing should appropriately give as much attention to the socializers of chil-
dren as to the child being socialized.

These conclusions cannot possibly be satisfying to anyone who would like
to have a simple formula or a regression equation specifying the ingredients
of foolproof socialization procedures. There is some consolation in knowing,
however, that success does not depend on the implementation of any single
formula, and that outcomes depend a great deal on the general context of
socialization provided by adults.
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3

Gender Differences in
Behavior: Confluence of
Nature and Nurture

It has, in recent times, become fashionable in some circles to deny that there
are gender-related behaviors to be addressed; to assert that there are no
differences between men and women apart from trivial anatomical ones and
perhaps certain superficial behavioral traits that are exclusively the product
of differential socialization experience, often a socialization experience that is
said to favor males. The political goal of equality of opportunity of the sexes
does not require for its validity the assumption of biobehavioral sexual
homogeneity, needless to say; in any event, that assumption is in fact
empirically untenable. Psychological differences between males and females,
in terms of central tendency, are manifold across a broad range of traits, and
they are often “‘basic” in the sense of making their appearance prior to any
substantial contact with the social environment. Julia Sherman (1971)
provides a thorough review of these findings. On the other hand, as will be
seen in what follows, the sex-typing proclivities of the social environment are
normally exceedingly intense in their deployment and extremely powerful in
their effects. However, to reiterate again, the central issue is not that of
determining how much of the outcome variance is attributable to nature and
how much to nurture (even if that were possible) but of understanding the
manner in which innate predispositions affect and are affected by the
vicissitudes of life experience.

The notion of “‘central tendency” is invariably of crucial import when
seeking to compare the behavior of groups of people—any groups:
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males females, schizophrenics /normals, blacks Avhites, medical students/law
students, etc. With respect to virtually any behavioral characteristic there is
always a substantial overlap, some individuals being more similar to at least
some members of the “other” group than they are to a large proportion of
their own. Such is clearly the case with respect to gender-related behaviors.
This observation alone justifies a certain caution in speaking of “typical”’
male or “typical” female behaviors. Beyond that, it seems increasingly likely
that psychological masculinity and femininity, as personality or behavioral
traits, are not most profitably conceived as opposite poles of a single
dimension, but rather as separate and somewhat independent dimensions in
their own right. Thus some individuals, described as androgynous (Bem,
1975), have strong dispositions to engage in some behaviors conventionally
regarded as ‘“‘feminine’”’ and some that are, by convention, ‘“masculine.”
There is even some evidence that such androgynous persons are better
adjusted and more psychologically “healthy’’ than those oriented strongly
and exclusively to their particular gender-“‘appropriate’ roles. Note that we
are not speaking here of gender-identity confusion, which is often correlated
with various forms of behavior disorder, but rather of a type of individual
who securely incorporates into his/her behavioral repertoire aspects of both
the male and female roles, as conventionally conceived. There is a vast
difference between the individual who is both strongly “masculine” and
strongly ‘“feminine’” and the individual who is neither. Notwithstanding the
force of these general caveats, the psychological differences between men and
women, in general, are sufficiently compelling to provide an instructive case of
nature-nurture interaction in the development of characteristic styles of
behavior.

What are these sexually dimorphic differences in behavior? The matter is
by no means entirely settled at this time. However, at some risk of
oversimplification, it is possible to list those findings in the areas that have
shown a reasonable degree of empirical stability. Relative to men/boys,
women/girls tend to exhibit, in terms of greater strength and/or frequency,
the following characteristics:

1. More rapid physical development, accelerating up to puberty

2. Precocity of language development and verbal skills, retaining
superiority into adulthood

Less physical strength and more sedentary activity level

Less analytical ability, possibly limited to the area of spatial relations
More global, as opposed to analytical, approach to cognitive tasks
Less physical aggressiveness, assertiveness, and striving for dominance
Less sexual drive, although greater capacity for orgastic response
Greater readiness to express fear, weakness

More conformity, guilt, resistance to temptation

More envy of the opposite gender role

Greater stability of dependency behavior beyond childhood
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12. Cyclical emotionality, associated with the menstrual cycle

13. Greater attention to self-adornment in matters of grooming and dress

14. More focus on personal relationships than functional aspects of career
enhancement, etc.

15. Less objectified response to erotic stimulus materials, i.e., greater
tendency to project self and preferred partner into the situation, in
fantasy

16. Less irritable, fussy, and problematic as children

17. Fewer speech and reading problems

18. Less skilled in mathematical problem-solving and tasks requiring
mechanical aptitude

19. Superiority in tasks requiring fine hand coordination

20. Slower reaction time

21. Less willingness to take risks

22. Less ambitiousness and achievement-striving, and less achievement in
career

Undoubtedly, many of these differences are strongly determined at least in
part by differential social reinforcement and expectations, and to that extent
they cannot be considered immutable in the face of changing cultural
traditions that may mute, accentuate, or rechannel any innate tendencies in
the male or female constitution. In any event, these physical and behavioral
differences are only part of the story; to these differences must be added the
very important differences in cognitive organization deriving from a sense of
oneself as male or female, which in the normal case provides a crucial
anchoring point of personal identity. The latter is almost certainly of causal
significance in itself in the production of many sex-typed behaviors.
Accordingly, we shall be very concerned in what follows with gender identity
and its development.

Experimentation (in the sense of the active manipulation of variables) at
the human level in this area is subject to very stringent constraints. There is
therefore an unavoidable inferential quality to some (actually very little) of
what follows. A good example is the notion of gender-specific neural
pathways in the brain, believed to be the product of dimorphic fetal
hormones. No such pathways have as yet been anatomically identified in the
human brain. They have not been specifically and unequivocally
demonstrated in animal brains either, but many studies of the modification of
normal adult gender behavior (e.g., reversed copulating position) by the
experimental alteration of fetal or neonatal hormone uptake suggests very
strongly indeed that they are there (Money and Ehrhardt, 1972, Chapter 5).

Psychological maleness or femaleness in the adult human being is the
product of a richly interconnected sequence of causes, both biological and
social. The accompanying chart (Figure 8-1) summarizes these influences.
We shall discuss each of them in turn.



102 Gender Differences in Behavior: Confluence of Nature and Nurture

Others’
Behavior
Genital
Appearance
Fetal Body Juvenile
Hormones Image/Schema Gender |dentity
XX or XY / / Adult
Chromosomes —Fetal Gonads Neural Pathways Gender Identity
Pubertal
Eroticism
Pubertal Pubertal
Hormones Morphology

Fig. 8-1. Sequential and cumulative components of gender identity differentiation.
(From Money, 1974).

Beginnings

The development of a genetically and morphologically normal female or
male neonate begins when the sperm, bearing an X or a Y chromosome,
penetrates the X-bearing ovum of the mother, thus initiating the “little
moment of glory”” (Money, 1974) played by these genetic materials in con-
trolling future sexual differentiation. The glory is brief because, so far as is
known, the sex chromosomes play no role in such differentiation following
their determination of the character of the fetal gonads. These gonads will
differentiate as male in the presence of Y genetic material (provided there is
also some X, required for viability); otherwise, the gonads will develop as
female. The primordial gonad remains undifferentiated until after the sixth
week of gestation, whereupon, under the influence of a Y chromosome, it
begins to develop typical testicular tissue. Specific ovarian tissue does not
develop, if that is to be the organism’s fate, until some six weeks later. In the
absence of substances produced by testicular tissue, the fetus will develop
female morphological characteristics, regardless of chromosomal endow-
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ment. The prototype human fetus is thus in some basic sense female. Two
testicular substances are believed critical in producing the typical male mor-
phology: (1) a mullerian-inhibiting substance, known only by inference,
which in effect renders impossible the development of a uterus, fallopian
tubes, and the inner portions of the vaginal canal; and (2) testosterone, whose
influence causes the development of the internal and external male sexual
organs. The overwhelming majority of human neonates are clearly and accu-
rately recognized as either males or females at birth. Some few are born with
ambiguous sexual morphology, and fewer still with frankly deceptive ana-
tomical characteristics. Tragic and problematic as these anomalous cases
often are to the affected individuals and their loved ones, they constitute the
basis of an “‘experiment of nature’ that has been very productively exploited
by researchers seeking to understand the origins of psychological gender.

There are a number of ways in which deviations from the norm may occur,
including chromosomal and hormonal aberrations affecting the fetus and, in
rare instances, accidental alteration of the neonate’s genital morphology, as
in surgical destruction of the penis. The known, nonlethal anomalies of the
sex chromosomes involve either the loss of a chromosome or the addition of
one or more chromosomes to the normal 46,XX or XY complement. There
are four basic patterns, with variants, each associated with a recognized clini-
cal syndrome. They are: (1) 45,X (Turner’s syndrome), involving female
body type, ovarian deficiency, and absence of puberty; (2) 47,XXX, with
female body type, diminished fertility, and occasionally mental retardation;
(3) 47,XYY, the so-called supermale syndrome, with diminished spermato-
genesis, varied congenital and developmental anomalies, and, arguably,
increased body dimensions and psychological impulsiveness; and (4)
47, XXY (Klinefelter’s syndrome), with male body type, underdeveloped
male organs and resultant infertility, low testicular androgen output, and
increased risk of varied psychopathology, including those involving gender-
identity anomalies. Quite obviously, any of these syndromes might produce
difficulties in gender identity formation by virtue of both their manifest
effects on body structure and function and, quite conceivably, latent effects
on neural organization, although such difficulties are by no means an invari-
ant outcome of chromosomal defects and may often be counterbalanced by
appropriate hormone replacement therapy. Much depends here on the
nature of the child’s upbringing, and especially on the extent to which it is
uniform and unambiguous with respect to sex-typing (Stoller, 1974; Money
and Ehrhardt, 1972). On the other hand, as will be discussed in greater detail
below, certain of these individuals prove intractable to all such efforts at sex-
typing, as though the assigned sex were in some basic sense “wrong.” It is
observations of this sort, which obviously relate in some measure to the prob-
lem of transsexualism, that lend substantial credence to the notion that brain
pathways are implicated in the earliest beginnings of psychological gender
formation.
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Chromosomal abnormalities apparently produce their anomalous effects
on the developing sex organs (and probably neural pathways) of the fetus by
way of fetal hormones. Hormonal anomalies, however, are not limited to
those produced by gross defects in the sex chromosomes. In the more
interesting of these other syndromes, the sex chromosomes are normally male
(XY) or female (XX), but the genital morphology is either ambiguous or dis-
tinctly appears to be that of the opposite sex. Two such syndromes have
received special attention, especially in the notable and long-standing pro-
gram of the Johns Hopkins group (Money and Ehrhardt, 1972; Money,
1974). These are (1) the adrenogenital syndrome, in which a genetic female is
masculinized by the improper synthesis in the adrenals of an androgen in
place of cortisol, and (2) the androgen-insensitivity (testicular-feminizing)
syndrome, wherein a genetic male is feminized by a genetic defect involving
inability to utilize androgen. As has been indicated, the fetus differentiates as
a female in the absence of a positive masculinizing influence. Either syn-
drome may range from mild to extreme in severity, producing varying levels
of morphologic hermaphroditism and genetic-morphologic discrepancy.
Indistinct or frankly discrepant genital morphology at birth presents a seri-
ous dilemma for which a leisurely solution is rarely acceptable. At birth, an
announcement of gender must be made; one that equivocates on sex is not
likely to be greeted with rampant enthusiasm. The “decision” is frequently
an improvised one, and it is frequently wrong from the standpoint of genetic
constitution and /or, perhaps even more importantly, from the standpoint of
ease of subsequent correction of discrepancies between assigned sex and
bodily structure and function. For example, a sexually satisfactory and serv-
iceable vaginal opening may be surgically constructed, but there is no known
means of constructing a penis with these characteristics. Therefore, other
things being equal, the preferred sex assignment for the hermaphroditic
neonate would usually be female. The fact that some of these children are
assigned as males, however, provides the basis of an informative research
strategy concerning gender-identity formation which has been much-utilized
by Money and his associates—namely, the study of pairs of hermaphroditic
youngsters matched for approximate age and genetic sex, but reared with
opposite sex assignments (Money, 1974). The main conclusion of these stu-
dies is dramatically clear: When, from an early age (generally not later than
18 months), one of these children is consistently raised as a male, he
becomes, psychologically, a boy; when raised consistently as a female, she
becomes, psychologically, a girl, although she may have a certain tomboyish-
ness believed due to her prenatal androgenization. The obverse of tomboy-
ishness (although we have no term for this) in androgen-insensitive genetic
males is rarely seen, because such children will usually have been raised as
girls, thereby masking the effects of presumed prenatal neural feminization.
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Sex-Typing and Juvenile Gender Identity

To return to the normal course of things, it is clear from observations like
those reported above that the social environment is an enormously powerful
influence in the shaping of gender identity and gender-related behaviors,
whatever the effects of biologically determined behavioral predispositions. It
is easy to overlook, but impossible to overemphasize, the massive if often sub-
tle forces brought to bear differentially upon the child in consequence of
his /her having been declared a boy or a girl. These forces are unleashed vir-
tually at the first sight of the child’s genitals (provided they are unambigu-
ous), and they continue in a mutuality of organism-environment stimulation
throughout the person’s life. The occasional parental assertion that their sons
and daughters are treated exactly alike is at best a benign delusion; it can be
proven false with no greater instrumentation than a video recorder. Much of
this differential response seems related to the adult’s own achievement of
gender identity, which involves not only the acquisition of behaviors
appropriate to his/her gender role, but also vast experience with the comple-
ment of that role, i.e., the typical vis-a-vis behaviors of members of the oppo-
site sex, suitably corrected for age. It would be a mistake to conclude,
however, that these differential adult behaviors directed toward children con-
sidered as either boys or girls are wholly preprogrammed and independent of
the characteristics (other than an accepted sexual designation) of the infant
or child. Children—even children of the same sex—differ enormously in
their characteristic behavior; these varying behaviors evoke varying
responses in parents and other significant adults, these responses in turn
being affected by idiosyncratic tendencies in the responding adult. Granting
such individual differences in both children and adults, whatever their sex,
there are nevertheless certain regularities of behavior in both groups that are
sex-related. Thus, as detailed further in Chapter 6, boys and girls present, on
average, a somewhat different stimulus configuration to their parents, quite
aside from their designations as boys or girls. These differential sex-linked
behaviors in turn control to some extent the experience the individual will
have with his/her parents or other significant adults, contributing thereby to
the further differentiation of the child’s sense of identity, including gender
identity. The process is, to be sure, a rather complicated one; its study—
indeed even its description in broad terms—is arduous and taxing. But that
seems to be the way it is.

In any event, if all goes well, boys develop a gender identity as boys and
girls as girls, typically many years before the advent of puberty. They are
considerably aided in this by their singular awareness of their own body
structure, particularly its genital aspects, and by their considerable
appreciation of the manner in which it differs from that of the other sex (the



106 Gender Differences in Behavior: Confluence of Nature and Nurture

doctor’s game, or any of its many variants, having an extremely widespread
popularity among moppets). Modeling of and identification with the parent
of the same sex, or even certain characteristics of the parent of the opposite
sex, are clearly involved in the majority of instances, although evidence is
sparse supporting the specifically Freudian theory of the oedipal origins of
sex-typing in the juvenile period. In other words, there is little good evidence
that the boy’s fear of castration, or the girl’s alleged promissory compensa-
tion for her lack of a penis through childbirth, have much if anything to do
with the promotion of appropriate gender identities.

Gender identity develops surprisingly rapidly in the early childhood years,
and in the majority of instances appears to become at least partially irreversi-
ble by the age of 3 or 4; changes of sex assignment attempted after this period
are fraught with psychological hazards to the reassignee, a common result
being identity confusion and gross personal disorganization. There are, how-
ever, exceptions to this general rule, where sex reassignment even in a mature
adult may be accompanied by an increase in personal happiness and
apparent effectiveness in living. These are the unfortunate individuals whose
early socialization as boys or girls—usually occurring on sound anatomical
grounds—was in conflict with some form of core gender identity, presumably
one embedded in the neural substrate. They are the true transsexuals, not to
be confused with the many individuals who seek sex reassignment for essen-
tially psychopathological reasons. The “differential diagnosis,” incidentally,
should obviously be left to experts in the field.

These observations raise the question of the origins of homosexuality, espe-
cially as many homosexuals date the onset of their awareness of being “dif-
ferent” to the prepubertal years. It should be underscored, however, that
transsexuality and homosexuality are not the same thing; while most
transsexuals are homosexually inclined in terms of choice of partner, as
indeed might be expected, very few homosexually oriented individuals desire
a change of sex. Transvestism, the desire to dress in the manner of the oppo-
site sex, is yet another differing pattern. While most transsexuals report a his-
tory of cross-dressing, most transvestites do not desire a change of sex, nor
are they, by and large, homosexually inclined. The evidence suggests that all
three of these variants are associated with some form of confusion or reversal
in prepubertal gender-identity formation, but little other commonality can
definitely be said to exist. The antecedents of a homosexual orientation, in
particular, seem to be many and varied, and it may well be the case that the
male and female forms of it are of a very different psychological character
(Bell, 1974); that is, lesbianism is probably not the mere psychological
obverse of male gayness. In any event, insofar as all three (or four, if we
separate male and female homosexuality) variant forms will normally have
developed counter to very strong social pressures in the opposite direction,
there is a basis for believing them to have some type of ““constitutional” ele-
ment in their origins. This does not necessarily imply irreversibility of the
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condition, particularly where the individual harbors conflict and ambiva-
lence concerning it. For example, successful therapeutic reversal of a conflict-
ful homosexual orientation is not uncommon, but neither should it be lightly
undertaken by an overzealous clinician.

Lest the reader be unduly influenced by the foregoing in favor of an exces-
sively “‘nativist” view of gender identity, we close this section on juvenile
happenings with an unique case history, supplied by Money (1974). It
involves monozygotic (and therefore genetically identical) twin boys, one of
whom lost his penis shortly after birth by virtue of an accident with the elec-
tric cautery employed in an attempt at circumcision. Professional opinion
was that this child should be raised as a girl, a decision that was not finally
effectuated in a formal way until the child had reached 17 months of age.
Four months later the necessary surgical reconstruction was begun, not to be
completed until adolescence. In the meantime, the parents of the children
made special efforts, under professional guidance, to sexually differentiate
and clearly sex-type the two youngsters according to plan: the intact one was
to be a boy, and his identical twin (brother) was to be a girl. At last report
(the twins being 9 years old), that is exactly the way it has turned out. The
girl is very much a little girl and very different from her brother in taste, in
posture, in appearance, in behavioral style, and even in height and growth
rate, the latter presumably the effect of differential endogenous hormonal
influence resulting from her orchidectomy. She shows every sign of becoming
a very attractive young women when, under the influence of exogenously
supplied estrogen, she blossoms into adolescence. Of considerable interest,
however, is the fact that she is a bit of a tomboy!

Puberty and Adolescence

Some time after the first decade of life, but in any event occurring some two
years earlier in girls than in boys, the pituitary signals the already sexually
differentiated gonads to begin producing the pubertal hormones that will
complete the physical differentiation of the sexes. These phenomena are too
familiar to require recapitulation here. Suffice to say that they are very
striking—to the individual and to others. Gender identity is thus consoli-
dated for the normal pubescent via achievement of the external parapher-
nalia signifying manhood or womanhood, and by virtue of his/her awareness
of an internal procreative capacity that is gender-specific. There is a great
deal of variation in the timing of the onset of these events for different young-
sters, and indeed even the mean timing is not stable across time; for unknown
reasons, and on a very widespread geographical scale, puberty has been
occurring at younger ages in successive recent generations. Extreme precoc-
ity or delay in onset is not uncommonly associated with hormonal derange-
ments of one sort or another, often initially discovered at this time as, for
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example, in the failure of development of the secondary sex characteristics in
the Turner’s syndrome girl. More modest precocities or delays are normal
and quite standard, but because they carry a heavy freight of psychosexual
meaning, they have behavioral effects that are disproportionate to their bio-
logical significance.

While much remains to be discovered concerning the relationships
between pubertal morphology and the attainment of adult gender identity
(it is a much-neglected area of research), certain findings seem reasonably
well-established. For girls, early maturation is not so problematic as was
once thought to be the case. While they may have some problems of embar-
rassment early on, they seem to be better adjusted to being female in later
adolescence than are the late maturers. There is, however, a problem of
interpretation with this finding, because it is conceivable that good adjust-
ment promotes, on a psychophysiologic basis, early maturation, rather than
the other way around. They may also appear better adjusted because early
maturation produces high status among peers. Or, it may be that both early
maturation and good adjustment are causally independent and initiated by
one or more extraneous factors, such as prepubertal body build. We do not
have the data to resolve this uncertainty.

In general, boys start out with a disadvantage relative to their female age-
peers: their growth spurt and adolescent maturation is delayed by some two
years. They catch up, of course, and in terms of body dimensions surpass the
girls in short order. Promissory notes on the future, however, are small com-
pensation at this juncture, and many a youth has suffered grievously in
observing his younger sister attain the physique and body mass that, in most
respects, he enviously desires for himself. The problem is compounded
should the boy be late in developing, for now he has not only the girls but also
his male friends to utilize in social comparisons that can only be negative in
their effects on self-esteem and sense of manliness. Early maturation, not
surprisingly, seems advantageous right from the start with boys. Late matur-
ing boys have a hard time, and the effects not uncommonly persist beyond
the duration of the cause. These young men tend to be anxious and to display
inordinate needs for attention and recognition. Persistent feelings of inade-
quacy and the anticipation of social rejection commonly accompany signifi-
cant maturational delay among young men. These effects, needless to say,
can be a substantial impediment to the on-schedule attainment of an
integrated adult gender identity.

Quite aside from these physical changes and their attendant implications
for the self-image, the advent of puberty abruptly enhances the complement
of motives with which the youngster must in some manner cope. While
younger children are certainly capable of sexual excitation, and at least in
some girls even a rudimentary form of orgasm, the sexual drive per se typi-
cally does not develop its more insistent qualities until the establishment of
puberty (Freud notwithstanding). It is difficult to discern what effects these
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new tensions might produce in their pure or natural state, because they are
invariably subject to very strong cultural prescriptions. Nevertheless, it is
possible to sketch out in broad outline certain important differences in male
and female eroticism that have their beginnings in puberty and that are
incorporated into adult gender identity. Our discussion will largely be lim-
ited to conditions obtaining in our own and closely related ‘“‘advanced”
societies.

Gender differences in eroticism are determined in part, of course, by struc-
tural and physiological differences between sexes. The focal point of the
male’s erotic feeling (and associated behavioral dispositions) is his penis (par-
ticularly its glans), an organ that serves the dual purpose of excretion. Erotic
feeling in the female appears more physically disseminated beyond the geni-
tals per se, and specifically includes for most women the breasts and nipples.
Contrary to much folklore, vaginal tissue itself is relatively bereft of erotic
stimulability, although lubrication—the female counterpart of the male’s
erection—originates in the vagina. The clitoris, the embryological homolo-
gue of the male penis, is by far the most erotically sensitive female organ, and
its stimulation is a precondition for orgasm in the vast majority of women
(Masters and Johnson, 1966). Itslocation ensures that for most women it will
in fact be stimulated during penile thrusting into the vagina, but perhaps not
sufficiently to bring about orgastic relief, which is a principal reason (there
may be others) why many women require supplemental stimulation.

The earliest manifestations of pubertal eroticism are largely limited by cul-
tural constraints to the realm of fantasy, the raw materials for which are the
usual sources also employed by inactive or otherwise frustrated adults. The
grosser forms of these media materials are much more likely to be found in
boys’ bedrooms than in girls’, possibly because boys are more wont to take
risks, but more likely because they are just more explicit in their tastes and
more insistent in pushing things to the limits of their curiosity. They are
apparently much more likely to discover, and to practice regularly, the pleas-
ures of masturbation, although one must be careful here owing to the enor-
mously greater reticence of girls to admit to such things even to their closest
chums. Information derived from peers (and, in many cases, even from
parents) also feeds these preparatory fantasies, although much of it is apt to
have a distorted if not downright mendacious character. The pajama party is
perhaps not quite so asexual an institution as the parents of teenage
daughters would like to believe. Girls seem to objectify less than boys the
characters in their erotic fantasies, as noted above, and these fantasies of girls
tend to be more symbolic, and less explicitly sexual. Apparently, boys rarely
fantasize about being “forced” into erotic activity, whereas this is a favorite
among girls (and, for that matter, women), perhaps because of the dimin-
ished responsibility implied. In one sense at least, boys get more out of their
pubertal eroticism than girls; nearly all will have had extensive experience
with orgasm, if not via masturbation (which is practically universal) then by
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so-called wet dreams, well in advance of their first opportunity for direct sex-
ual experience with a girl or young woman. By contrast, only some 50% of
young women have achieved orgasm by any means by the age of 20.

This last-noted difference may be even more important than it seems at
first glance, because there is reason to believe that the experience of orgasm
reinforces (stamps in, as it were) as erotically attractive the content of the
fantasies accompanying it. Thus, if the boy masturbates to fantasies of female
breasts, as many do, then female breasts will get to be very attractive indeed,;
we need not belabor the point that they often do.

By and large, we know next to nothing about the primary origins of puber-
tal erotic fantasies, including those that involve homosexual and other variant
forms. There is much evidence to suggest that a later “fix’’ on unusual object
choices or activities in respect to adult sexual gratification is often preceded
by pubertal erotic-masturbatory fantasies of a contentually similar variety. It
is not known whether such pubertal proclivities are innate or acquired.
Modern forms of redirection of sexual interest among adults, notably in so-
called “‘behavior therapy’ approaches, often employ directed masturbatory
fantasy as a means of redirecting erotic interest into more conventional chan-
nels. Not infrequently, such an approach is successful, which suggests that the
system remains plastic and subject to alteration, whatever its origins.
Females are markedly less subject to unusual sexual tastes and behaviors
than are males. Their eroticism also seems more diffuse and nonspecific,
although limited to a more narrow range of potentially gratifying activities.
We have also seen that they are apparently less likely to masturbate or to reg-
ularly experience orgasm in the early adolescent years. Is there a connection
among these varied behavioral phenomena? The possibility exists, but we do
not know.

Sooner or later, most adolescent boys and girls venture out into ‘trial
runs,” behavioral samplings of the sorts of activities which have heretofore
occupied a large proportion of their private mental preoccupations. Lurking
here are many opportunities for interpersonal disaster, particularly where
expectations do not mesh—a common occurrence in life where expectations
are largely based on fantasy, as they are here. Apparently, certain normative
expectations intervene to regulate such budding relationships, and even
those that are beyond the budding phase. The regulation is so complete as to
be almost (but not quite) boring. A variety of independently generated data
on male heterosexual experience indicates that it proceeds in a most standard
fashion from kissing and ““deep kissing,” through various manual fumblings
and breast-sucking to ventral-ventral intercourse, thence to reciprocated
oral-genital contact, and finally to intercourse in the dorsal-ventral position.
There seems to be no inherent rationale to the system; that’s just the way it is
for the large majority of young men. And if it’s that way for the men, one may
compellingly surmise that it’s also that way for the women, all the more so
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since by cultural prescription it is the women who control, in most instances,
what is and what is not going to happen at a given point in any relationship.

Eventually, despite their divergent histories, developmental trends, and
behavioral predispositions, most young men and women discover a particu-
lar set of merits in some member of the opposite sex, a process romantically
known as falling in love. The differences and divergences do not disappear at
this juncture, as most couples ruefully discover sooner or later. However,
they can often be worked through in a spirit of compromise and understand-
ing, following which, if they survive the pitfalls, the two can truly get to
know each other—even love each other in a sense that transcends, but does
not obliterate, the wonder and excitement of the romantic. Obviously, the
cards are not particularly stacked, at the outset, in the couples’ favor. On the
other hand, in acquiring their own gender identities, the partners will have
learned a great deal about what to expect from the other.

The establishment of coupling behavior is by no means the end of the story
of developmental gender differences in behavior. For most there are still the
milestones of parenting, career solidification, the postparenting relationship,
the climacterium, retirement, and the approach of death. The main guide-
lines will have been laid down by this point, however, and it seems as con-
venient a place as any to stop, especially as solid knowledge from research
becomes increasingly sparse after the adolescent years.
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9

Disorders of the Area

Mechanisms for Expression of Genetic and
Environmental Influences

It has been emphasized that biobehavioral dispositions—e.g., toward a more
schizophrenic way of interacting with the world—cannot be logically con-
sidered as the result of either genetic influences or environmental factors.
Rather, the point was made that innate and environmental factors act in con-
cert to produce observable patterns of behavior. Furthermore, it was noted
that even with the evidence presently available to support the role of heredity
in expression of schizophrenic illness, the mechanisms whereby such genetic
influences are expressed remain to be elucidated. Also, there are a variety of
characteristic psychological functions which have been proposed as basic
aspects of the schizophrenic process. At the extreme, these functions are
expressed in the full-blown syndrome of a patient with a schizophrenic break-
down. However, it was also noted that these functions may be expressed
within the “normal” ranges of human behavior. That is, it is possible to
identify, to a less pronounced degree, basic behavioral ““‘tendencies’ which,
in the individual with schizophrenic disease, are expressed to a more extreme
degree.

One means of representing the interaction of genetic and environmental
factors in facilitating the behavioral expression of psychological functions
characteristic of the schizophrenic process—from the normal range to the
acutely psychotic state—is illustrated in Figure 9-1. Let us assume that the
“dopamine theory” of schizophrenia (to be described below) is correct, and
that the genetic contribution to the schizophrenic process(es) may be ade-
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high Disease
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Fig. 9-1. Hypothetical distribution of the varying degrees of expression of schizo-
phrenic process(es) in the population, as a function of both genetic and environmen-
tal influences.

quately described as a functional excess of the neurotransmitter dopamine at
certain receptor sites within the brain. Thus genetic influences to increase
functional dopamine levels would enhance the likelihood that schizophrenic
behavioral tendencies would be expressed, even in those individuals not
actively psychotic.

A number of mechanisms can be advanced whereby such genetic influences
might be expressed. First, the synthesis of dopamine might be accelerated by
increased levels of enzymes involved in neurotransmitter synthesis [e.g., tyro-
sine hydroxylase (TH), the rate-limiting enzyme in catecholamine biosyn-
thesis]. Second, the reduction of levels of enzymes catalyzing the breakdown
[monoamine oxidase (MAO)] or conversion of dopamine to other neuro-
transmitters [dopamine beta-hydroxylase (DBH)] would result in a buildup
of dopamine in nerve terminals. Thus genetic influences to increase the levels
of TH and/or to decrease the levels of MAO and/or DBH would result in an
individual being placed higher on the ordinate of Figure 9-1. For any given
“dose” of genetic factors (i.e., the above-described enzyme changes), a cer-
tain level of environmental influences (here the reader might wish to insert
“stress’”) would be required to result in a schizophrenic breakdown. As is
shown in the illustration, it is likely that with extremely high levels of genetic
influences, the amount of environmental stress required to precipitate a
schizophrenic psychotic breakdown becomes less—until a point is reached
where even the most common of stresses (e.g., going away to college) is suffi-
cient to result in active disease. As illustrated in Figure 9-1, it is proposed that
a certain “‘threshold”” dose of genetic factors is required before an active
schizophrenic illness would be expressed, even in the face of the highest levels
of environmental stress.

The reader should be aware that the schema in Figure 9-1 is not intended
as a representation of scientifically established facts (for example, alternative
placements of the intercepts of the curves are entirely possible on the basis of
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the available data and would greatly alter the conclusions to be drawn; e.g., if
the solid line separating disease from tendency intersected the ordinate, this
would mean that with sufficiently high levels of genetic factors anyone would
develop disease, no matter how low the stress levels), but rather as a means of
illustrating the point that genetic and environmental factors can intersect in
varying ways to cause an individual to arrive at the same position—in the case
of Figure 9-1, the solid (“‘disease’’) portion of the box.

Insofar as the tendency to develop an illness such as schizophrenia is
transmitted via hereditary factors, the mode of transmission must involve
effects of genes upon protein molecules that in some way are involved in regu-
lating those behaviors which are disturbed in association with a schizo-
phrenic breakdown. In the remainder of this chapter, we shall first consider
the manifestations or clinical characteristics of schizophrenia and some of the
basic psychological defects postulated to underlie schizophrenic processes.
Next, we shall consider the evidence that the biochemical abnormality
underlying expression of schizophrenic processes involves an excess of the
neurotransmitter dopamine at certain brain sites. Thereafter, we shall review
experimental studies demonstrating the influence of both genetic and
environmental factors upon enzymes involved in dopamine metabolism. The
behavioral effects of such alterations will be discussed, as they may relate to
the role of genetic and environmental factors in the schizophrenic process via
the mechanism of raising brain dopamine levels.

Manifestations of Schizophrenia

Schizophrenia is a puzzling, elusive, ambiguous, and controversial concept.
It would be difficult to find another illness about which it is said that it is
both responsible for more hospital days and incapacitation than any other
known, and that it does not exist and should therefore be removed from the
official classification of diseases. And yet schizophrenia will not go away.
Whether it is a single disease, in any meaningful sense of that phrase, is still
moot. It may be that what today we call schizophrenia will turn out to be the
result of a number of different causes or combination of causes. The term
“‘schizophrenia” may not survive the early twenty-first century, as the term
“nephritis,” as the name of a definitive disease, did not survive the early
twentieth century once the multiple sources of renal dysfunction began to be
understood. But there is confronting the clinician of today a cluster of symp-
toms—a syndrome—sufficiently distinctive in its description or “phenome-
nology’’ and in its implications for care and treatment to compel continuing
interest and attention. We turn now to the behavioral indicators by which the
presence of that syndrome is recognized.

First systematically described by Kraepelin in the 1890s under the term
dementia praecox, the concept was restricted to patients with unremitting, nonor-
ganic mental illness of major, socially incapacitating (i.e., psychotic) degree.
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The condition, he thought, was usually characterized by progression toward
total loss of higher mental functions (hence “dementia’’), and most typically
began in late adolescence or early adulthood (thus ‘“‘praecox,” precocious or
early dementia). Eugen Bleuler (1911), a Swiss psychiatrist, recognized the
importance of Kraepelin’s description of symptoms. It did not seem to him,
however, that these indicators occurred only in patients with psychotic
degrees of impairment, or that early onset was a defining characteristic of the
condition. He therefore proposed to substitute the term schizophrenia (meaning
split mind) for dementia praecox to emphasize the fragmentation of the mental
processes, which he believed to be the essential feature of the condition.

This area of psychopathology is of major interest in our discussion of a
hierarchy of behavior function areas because its phenomenology—the
experience of its signs and symptoms by the observer—suggests to many the
necessary presence of an innate, constitutional deficit which predisposes cer-
tain persons to impairment and breakdown of the distinctively schizophrenic
type. Most of this section will be an attempt to provide the reader with a
sense of what it is for behavior to be distinctively schizophrenic.

Bleuler (1911), who coined the term, viewed schizophrenia as a deficiency
of certain mental functions occurring in varying degrees in different individu-
als, and constituting a predisposition to the incapacitating mental disorder
termed ‘‘dementia praecox’ by earlier workers. In Bleuler’s opinion, how-
ever, not all persons with detectable degrees of the predisposition develop the
full-blown psychotic illness. The current diagnostic trend in clinical psychia-
try (American Psychiatric Association, 1980) is to limit the use of the term
schizophrenia to those cases having at least a period of the fully developed
psychosis. Our purpose, however, is to provide an example of a dimension of
biobehavioral disposition which may at times interact with other influences
in the life of an individual to produce clinical illness. Bleuler’s description of
the fundamental symptoms of one such predisposition provides an under-
standing of the predisposition to schizophrenia as the pathological range of
such a biobehavioral disposition and will therefore be presented in some
detail here. (The nonpathological range of this same dimension is often
termed ““integrative capacity’ or “‘ego strength.”)

In presenting the essentials of Bleuler’s description of fundamental symp-
toms in schizophrenia, it is customary to speak of the “four A’s:” associa-
tions, affect, ambivalence, and autism. Associational deficit is the first “A.”
Bleuler believed that normal thought flows largely because of ‘“‘associative
threads” established in one word (idea) for a number of others. If these
threads are lacking, the thought processes, as reflected in the speech and
writings, will be fragmented and incoherent in varying degrees depending
upon the severity of the associational deficit. The most severe degree of such
incoherence is often called ““word salad.” The speech suggests that the patient’s
words were being picked at random from a salad bowl vocabulary in which
they had been randomly mixed. Although placed end-to-end in the manner of
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sentences, and punctuated or inflected like sentences, they are lacking in syn-
tax and meaning: “Dairy Jones is see so always milk doesn’t.”” Such total
incoherence, while rare, is unmistakably schizophrenic in its implications
except in the presence of organic brain disease or during periods of intense,
disruptive emotional arousal (e.g., panic). The same basic symptom may
occur, however, in all ranges of severity, from dissociation at the word level
(as illustrated) to loosening or weakening of the associations in which the
breaks occur at the level of sentences or paragraphs. The effect of fragmented
associations at any level, as Bleuler points out, is that the sense of purpose or
goal-directedness is lost from the patient’s thoughts and speech. This may be
nearly complete or more subtle, as when a first paragraph appears intended
to develop a theme but the second and third bear little relationship to the first
or to each other.

Irrelevance in response to questions is the counterpart of irrelevance in the
spontaneous speech. Thought sequences, once the normal associative threads
are lacking, may become pointlessly fixed on one topic (stereotype, per-
severation). Ideas may become “condensed” so that two or more are con-
tracted into the same sentence or even into single words (e.g., Judaism and
judicial), often producing the so-called “clang associations’ in which the
sounds enter into the word selection and newly created words (neologisms,
such as “sadsome”). Thought processes deprived of associational connec-
tions may simply run down, often in mid-sentence, a symptom probably best
termed “‘thought deprivation” or “emptiness of thought,” although often
called “blocking.”

Inappropriateness of affect is the central concept in the second “A.” Again, the
theme is fragmentation or disorganization. Feelings may be inconsistent with
what the patient is talking about or with what is going on around him. Such
extreme, qualitatively inappropriate affect (laughter, say, while speaking of
the tragic death of a dear friend, or inexplicable giggling in the absence of any
apparent stimulus), if sustained over time and in the absence of organicity, is
unmistakably schizophrenic. So too are sudden, unprovoked emotional out-
bursts, typically quite unmixed or “unbalanced” by other feelings than the
primary rage or terror, and incomprehensible to the observer. More difficult
diagnostic problems arise around questions of subtle, quantitative variations
in the appropriateness of the emotions. Feelings may be of higher amplitude
than appropriate and labile, but these symptoms are also found in most other
types of disordered behavior. More distinctively schizophrenic is inappro-
priately diminished affect. The patient may appear in varying degrees
indifferent to events in his surroundings. The condition has a quality of shal-
lowness or emptiness, often called “flatness” or “‘blunting,” which is in some
contrast to the constriction of emotions one senses in the inhibitory processes
typical of neurosis. There is an absence of that fullness of emotional expres-
sion which elicits an emotional response of similar authenticity in those
around him.
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The third “A,” schizophrenic ambivalence, is somewhat difficult to describe
because of its intricate relationship with neurotic conflict. In fact, the term
“ambivalence” is used alternately with “conflict” in the psychoanalytic
literature. In that usage it does not imply the presence of schizophrenic proc-
ess. Of even greater importance, however, is the fact that the content of
schizophrenic ambivalences usually reflects the patient’s coexisting neurotic
conflicts. What makes the expression schizophrenic is the absence to some
degree of that particular mental function which, in the absence of schizo-
phrenic disorder, causes the person to experience conflicting or incompatible
thoughts, feelings, or impulses. This sense of something requiring resolution
and the activities (often called ego-integrative or synthetic functions) mobil-
ized to produce that resolution is precisely what appears to be deficient in
schizophrenia.

Bleuler designated impairments of the associations and affects, together
with schizophrenic ambivalence, simple fundamental symptoms, whereas the
fourth “A,” autism, was considered by Bleuler as a compound fundamental
symptom, ‘“‘disturbed to the extent that the simple functions on which it
depends are altered” (Bleuler, 1911, p. 63). In the same passage he also
speaks of autism as a “detachment from reality, together with the relative
and absolute predominance of the inner life.” We interpret “schizophrenic
autism” to mean: to the degree that a person is unable to think and speak to
others coherently and purposively, to the degree that he or she is unable
to respond with emotions appropriate to thoughts and circumstances, and to
the degree that, given a reasonable time following initial recognition, he or
she is unable to synthesize a coherent reaction pattern to conflicting pres-
sures, to that combined degree will such an individual be de facto cut off from
the world of other people and external affairs. In speaking thus of de facto
autism as the uniquely schizophrenic phenomenon, we believe we are in
some agreement with Oppenheimer (1971, pp. 248-271) and Pincus and
Tucker (1978, p. 89), who emphasize distinctions between schizophrenic
autism and alterations of reality resulting simply from those “affective-
dynamic” processes within the normal or neurotic range. An important
implication of this view of autism as deficit rather than defense is that it clari-
fies the essentially nonschizophrenic, neurotic nature of the behavior patterns
called ‘““paranoid” or ‘“‘schizoid,” the two major clinical forms taken by
defensive withdrawal.

To conclude our discussion of Bleuler’s fundamental symptoms it is neces-
sary to note, without extensive description, that he also described accessory
symptoms. Unlike the fundamental four “A’s,” which are characteristic of
schizophrenia, the accessory symptoms are found in other types of mental ill-
ness. They include hallucinations (most often auditory), delusions or false
ideas (often persecutory but also grandiose or bizarre somatic, as of some
weird bodily transformation), and catatonic symptoms (chiefly states of motor
excitement or immobility often including unusual movements or postures).
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That the predisposition to schizophrenia may reflect a constitutional dispo-
sition rather than an acquired pattern of defenses is suggested by: (1) the
phenomenologically deficit-like quality of the fundamental symptoms, as
described above, even in their milder forms; and (2) the genetic findings
reviewed, in part, in an earlier section. Other phrasings of this distinction are
found in the literature on this condition. Schizophrenia, it is said, reflects a
disturbance in the form, rather than the content, of the mental life; disturb-
ance of the ways in which the person thinks, feels, and attempts to reach
decisions rather than what he thinks about, a distinction analogous to a
breakdown of the computer itself rather than a poorly done program. Schizo-
phrenic symptoms are said to be impersonal. It is said that in these various
respects they resemble more closely the deficits of organic brain syndrome
than they do the highly individual neurotic group of disorders. We shall sug-
gest that the term schizophrenia be reserved for behavioral phenomena show-
ing the fixed, pervasive, formal, and impersonal qualities just described, and
showing at the same time the disorganization or disintegration of the unity of
mental life which Bleuler found sufficiently characteristic to designate the ill-
ness a “‘splitting of the mind.”

Basic Psychological Defect(s)

Having considered the clinical characteristics of schizophrenia, we will now
review some of the specific psychological defects postulated to underlie the
schizophrenic process. The list of proposals included here is by no means
exhaustive of the literature. Our chief purpose is to provide a picture of the
types of psychological function/malfunction which might be considered for
this process, and thus of the possibilities inherent in the concept of
biobehavioral dispositions. Additional information about the deficits
presented here, and others, may be found extensively reviewed in the excel-
lent monograph of Chapman and Chapman (1973). Because this source is
available, we will not cite individual references for studies of each of the pro-
posed deficits unless there is some special reason to do so.

It is again important to bear in mind that there is no reason to assume a
single basic defect for all schizophrenia, a point made repeatedly by Chap-
man and Chapman, who devote an entire chapter to the heterogeneity of
schizophrenia.

Broken Associative Threads (Bleuler). Bleuler, as we have seen, proposed
absent or weakened associative threads as the basic defect. He believed that
other symptoms were derived from loss of normal associative processes. Any
word or idea normally has many associative ties from which, at a given
moment, one chooses those which further his overall purpose. If some are
lacking, choices are narrowed and will likely become tangential (off target),
incoherent, or bizarre. Bleuler described a patient who was asked if some-
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thing “weighed heavily on his mind.” He responded by saying, “Yes, iron is
heavy.” It is assumed that the normal associative threads involving the
figurative meaning of “heavy’ were unavailable to him, the one involving
“iron’’ among those remaining. Impoverishment of thought is explained by a
profound absence of associative threads, so that there are not enough to keep
the thoughts moving. Failure to recognize the incompatibility of opposites,
because of broken threads for the two ideas, is thought to lead to the symptom
of ambivalence. Similar explanations are offered for the other fundamental
symptoms and for the accessory symptoms, in so far as they have particular
schizophrenic coloring. Bleuler usually considered the loss of associative con-
nections to be essentially random or “haphazard.” This proposal for the basic
defect has been studied chiefly by the word association test, in which the sub-
ject is asked to give his first immediate association to words provided by the
examiner. Chapman and Chapman (1973, p. 117) review the evidence and
conclude that the demonstrated differences between performance of patients
with schizophrenia and normal subjects on such tests is insufficient to confirm
Bleuler’s choice of random loss of associative meanings as the basic psycho-
logical defect of that illness. They point out, however, that Bleuler’s closely
related concept of impairment of goal-directedness (purpose) is not contra-
dicted by these findings and may represent a still-viable candidate for the
position of basic defect.

Loss of Abstract Thinking (Vigotsky, Goldstein). While no longer considered
a very likely prospect for basic defect, loss of abstract thinking (concretiza-
tion) remains prominent in the clinical examination of schizophrenic
processes. The usual examination procedure involves the patient providing
general meanings of some common proverbs. In addition there are a number
of formal tests in which the subject is asked to sort (classify) objects such as
toys, tools, and other common objects or specially constructed blocks of dif-
ferent sizes, shapes, and colors in ways more complex than mere size, shape,
etc. In other words, the subject must conceive categories or classifications
new to him (but known to the examiner) in order to perform successfully on
the test. When such tests are applied to groups of subjects with and without
schizophrenic elements in their illnesses, the evidence does not support con-
creteness as a general accompaniment of schizophrenia. At least the “con-
creteness” found in such patients is not the same as that of organically
impaired persons, but rather a tendency to use more private, idiosyncratic,
unusual, and bizarre concepts for the sorting and proverb interpretation
tasks. Interestingly, in several studies, patients who showed both true organic
concreteness and the idiosyncratic responses of schizophrenic ‘‘concreteness’
were subsequently given phenothiazine antipsychotic medication, which
treatment relieved the latter symptom but not the former.

Errors in Logic (Von Domarus, Arieti). In Aristotelian logic, it is correct to
reason: All men are mortal. Socrates is a man. Therefore, Socrates is mortal.
The following, however, is incorrect: Certain Indians are swift. Stags are
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swift. Therefore, certain Indians are stags. The error lies in accepting iden-
tity of the subjects on the basis of identical predicates (i.e., on the basis of
identical adjectives, identical attributes). Von Domarus called this type of
thinking ““paralogical,” and thought it might be at the core of schizophrenic
disruptions of thinking. Arieti, using the term “‘paleologic” to indicate a pos-
sible relation to the thinking of primitive peoples, postulates that patients
may purposively adopt this form of reasoning in order to reduce the anxiety
which results when they think normally. (Again we see a combined deficit-
defense formulation of schizophrenic symptomatology.) Attractive as this
theory is, research has demonstrated that reasoning by Von Domarus’ princi-
ple is very common in subjects without schizophrenia and not significantly
more frequent in those who have the condition. Moreover, it is not only a
common form of reasoning but quite normal in the sense of reality oriented
and adaptive. Aristotelian logic contains the principles of proper deductive
reasoning, from accepted premises to necessary conclusions. But much of
ordinary reasoning properly involves making tentative, probabilistic infer-
ences from incomplete observational data. Chapman and Chapman (1973,
p- 183) very cogently point out that the chemist who reasons: Sulfur is yellow
powdery material; some of these test tubes contain yellow powdery material;
therefore, some of these test tubes (probably) contain sulfur, is not displaying
some mental abnormality, although he would certainly need to check his con-
clusion further if the nature of the substance were of real importance to him.

Excessive Yielding to Normal Biases (L.J. Chapman). The proposal of Chap-
man, like that of Bleuler, implicates broken associations as the central
element in schizophrenic thought disorder. Unlike Bleuler’s concept of ran-
domly disrupted threads, however, Chapman suggests that the associational
deficit follows a predictable patterns: The patient “‘yields” to the most com-
mon meaning of the word and is, therefore, unable to make the associations
appropriate to the context (goal, purpose) in which the word or idea is actu-
ally occurring. Bleuler’s example involving problems ‘“‘weighing on the
mind” and “heavy” iron may be reinterpreted by noting that, without other
contextual cues, the word ‘“‘weighing” is most often associated by normal
people with heaviness in the sense that iron is heavy, rather than with trou-
blesome, preoccupying thoughts. The patient described, however, was
unable to utilize the contextual cues supplied by the phrase ‘“‘on your mind”
and remained stuck, as it were, on the common, normal bias meaning of
“weighing.” Chapman suggests failure to attend to contextual cues as an alterna-
tive wording of his phrase, excessive yielding to normal bias. Chapman and
his associates, in a series of studies, have shown that subjects with and
without schizophrenic disorder have the same preferred meaning responses
(i.e., share normal biases) in the absence of contextual cues. They demon-
strated, however, that subjects with the illness, who were asked to select
meanings for the sentence, ‘“‘Robert said he likes rare meat” chose ‘“Robert
likes the kind of meat that is extremely uncommon’ much more frequently
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than normal subjects, who most often selected, “‘Robert likes partially cooked
meat.”” Chapman acknowledges that, although his name for the defect sug-
gests some central process of sorting or screening associations for appropri-
ateness, the findings may also be explained in terms of one of the theories
which place emphasis on disruption of the process of attention, disruptions
which might reduce the cues available for the screening process. We shall
turn now to some proposals specifically implicating defects of attention.

Overinclusion (N. Cameron). Although Cameron later modified his defi-
nition of overinclusion to mean any response to inappropriate stimuli, his
original meaning was the inability to limit attention, including a tendency to
overgeneralize. The frequency with which patients suffering from schizo-
phrenia are observed to be distractible, to respond to irrelevant stimuli (the
examiner’s ring or the color of his desk blotter, rather than the test card), is
very great. Not only is this observed by others, but patients frequently report
that they cannot prevent attending to the variety of stimuli found in almost
any setting. This striking feature of the illness is, of course, not unrelated to
the loss of goal directedness. Chapman and Chapman consider Cameron’s
original definition the more testable, and report studies involving sorting
tasks; in one, for example, patient subjects, more frequently than normals,
included vegetables when asked to sort a large group of objects as fruits. The
various findings suggesting that overinclusion (in this sense of overgenerali-
zation or excessive broadening of abstract concepts) is a part of the schizo-
phrenic process should be kept in mind in view of the common tendency in
clinical practice to put major emphasis on the contrasting tendency, con-
creteness, or inability to generalize.

Loss of Major Set (Shakow). After more than 50 years of working with the
experimental psychopatholgy of schizophrenia, David Shakow’s position is
that the basic psychological defect is best characterized as disturbances of the
normal “‘set.”’ This term is used in psychology to mean a state of readiness to
respond to stimuli. In schizophrenia, Shakow suggests, the individual is
unable to normally use the stimuli of preceding moments to develop a “major
set,” the term “major’” here having the meaning of appropriate or adaptive
to the current stimulus situation. The classical study compared subjects with
and without schizophrenic illness with respect to ability to utilize varying
preparatory intervals (PIs) between warning stimulus and reaction stimulus
to shorten their reaction times, i.e., to develop an appropriate readiness to
respond. Normal subjects were faster in their reaction times (more accurate
in their prediction of PI) when the preceding series of PIs were held constant.
Patients whose illness included schizophrenia were slower under the condi-
tion of constant PI than when those intervals were varied! From this and
many succeeding studies, Shakow and co-workers conclude that inability to
maintain a major set results in a state in which “minor” or “segmental” sets
are constantly intruding. There is some evidence that any most recent
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stimulus has a strong capacity to induce a new segmental set. The result,
clearly, is a state of poor attention and high distractibility.

Numerous other workers have attempted refinement and further clarifica-
tion of the attentional deficit. This work is reviewed by Garmezy (1977) who
writes, ‘‘Clearly we are at flood tide in the study of attention in schizophren-
ics,” and by others (Chapman and Chapman, 1973, pp. 253—285; Neale and
Cromwell, 1970; Corbett, 1975; Zubin, 1975; Nuechterlein, 1977; Wynne et
al., 1978, pp. 159-396). Some emphasize failure to filter out irrelevant
stimuli, others, inappropriate constriction of the range of stimuli to which the
individual responds. Other theories have attempted to include variables of
emotions, especially anxiety, and drive state as steps in the process leading to
disruptions of perception and eventually of thought (Chapman and Chap-
man, 1973, pp. 224-242, 286-309).

This section will conclude with reference to an interesting suggestion for a
major modification of perspective in the search for basic defects in the inves-
tigation of the etiology and pathogenesis of schizophrenia. Cromwell (1975)
suggests, and provides arguments to support, a shift from behavioral vari-
ables at the level of attention, abstract thinking, logic, or associations, to
those at the lowest possible level still within the behavioral range, to the
absolute limits of psychology—the point at which it becomes physiology or
biochemistry. The studies reported by Cromwell, which he believes to be
encouraging, focus on behavioral variables such as visual size estimation and
reaction time (‘“‘the simplest level of response at which schizophrenic
patholgy occurs’). To these he juxtaposes physiological measures of arousal
such as galvanic skin response and heart rate. His major integrating theoreti-
cal concept, stimulus redundancy, derives from neurophysiological studies of
rate of stimulus processing. All of these variables involve study of responses
in the few seconds or fractions of a second following presentation of an ambi-
guous, difficult, “briefly presented stimulus.” This final phrase, Cromwell
notes, is taken from a statement about an essential feature of patients with
dementia praecox having particular problems with such stimuli. The state-
ment was made by Emil Kraepelin!

Cromwell (1975) concludes his argument:

Perhaps the great tragedy in the study of schizophrenia in the past eight
decades has been that the interview to study clinically manifest symptoms
has been the major tool. In the [review] we have seen how these manifest
symptoms are obscured by the cognitive style, social competence, and
preexisting personality of the individual. We have seen that premorbid his-
tory rather than clinically manifest symptom is more relevant for predicting
outcome of hospitalization and drug treatment. Advances in understanding
etiology may also require that we turn away from our preoccupation with
these clinically manifest symptoms, from our preoccupation with the neces-
sity of interview and projective techniques. The observation and concern
with coughing is clinically relevant in deciding that a person needs relief
from respiratory misery; however, the classification and factor analysis of
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coughs does not permit an understanding of the etiology of a respiratory
infection, its definitive treatment, or its prognosis. While schizophrenia is
unlikely to be explained by this model, the disorder has indeed been suscep-
tible to such a misguided orientation of study. The laboratory measures of
reaction time and other factors on a more molecular level of behavior have
often been dismissed as not clinically relevant. The time has come to accept

the fact that what is clinically relevant may not be etiologically relevant.
(p. 615)

Whether or not one subscribes to Cromwell’s call for abandonment of
research at the more molar and clinical levels of behavior, the need to include
research models of the type he describes is clearly of the greatest importance.

The ““Dopamine Theory’’ of Schizophrenia

Since heredity does appear to play a role in the expression of schizophrenic
behavior, and since the mechanism of transmission of such genetic influences
upon behavior most likely involves the brain’s biochemistry, a vast amount of
work has been done in trying to identify the biochemical “‘defect” in schizo-
phrenia. The first work in this area attempted to isolate abnormal substances
in the blood or urine of schizophrenic patients. A group at Tulane University
reported the discovery in the serum of schizophrenic patients of a protein
they called taraxein that was not present in normal individuals and that
could cause hallucinations when injected into normals. Subsequent investi-
gation showed, however, that the serum proteins of schizophrenic patients
are different from those of normal individuals only in ways that can be
accounted for by factors related to chronic illness and institutionalization.
Even the hallucinatory effects in normals appeared to be due more to effects
of placebo and suggestion than to any specific effects of the substance(s) iden-
tified. Another initially promising lead was the discovery of the so-called
“pink spot” in the chromatographic examination of urine from schizophrenic
patients. This compound was tentatively identified as 3,4-dimethoxyphenyl-
amine, a substance structurely related to both the neurotransmitter dopa-
mine and the hallucinogen mescaline. Further work, however, showed that
the pink spot was in fact composed of many compounds, the major com-
ponent being a metabolite of the drugs the patients were taking.

A more promising approach involves investigation of the biochemical
effects of drugs which appear to exert selective effects on schizophrenic
behavior. The term neuroleptic has been coined to describe such drugs. These
drugs fall mainly into two chemical families: the phenothiazines and the
butyrophenones. The first such drug to be introduced into clinical practice,
chlorpromazine, was initially employed with the hope that it would sedate
hyperactive patients. It was subsequently found, however, that this agent
would activate withdrawn schizophrenic patients. This was in contrast to
sedatives, which only served to make withdrawn patients even more with-
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drawn. Antianxiety agents such as diazepam (Valium) were effective in
reducing anxiety, but exerted no clearly beneficial effect upon the disordered
thinking which characterizes the schizophrenic patient.

The neuroleptic drugs have widespread biochemical effects, and the task of
identifying which effect is responsible for their therapeutic effect in schizo-
phrenia has been an arduous one. The most effective approach has involved
evaluation and comparison of drugs with similar structure and biochemical
effects to the clinically effective neuroleptics. For example, promethazine is
closely related in structure to chlorpormazine but is lacking in antischizo-
phrenic activity. Its major biochemical property is to antagonize the actions
of histamine. By this process of elimination, extensive research over the years
has revealed only one biochemical action that is consistently present in those
neuroleptics which are effective in reducing schizophrenic behavior: the abil-
ity to block receptor sites in the brain that are activated by the neuro-
transmitter dopamine.

Dopamine, along with epinephrine and norepinephrine, is one of the
body’s three principal catecholamines [catechol referring to a benzene ring
with two attached hydroxyl groups, and amine referring to the presence of an
amino (bond-NH,) group in the molecule]. The ultimate source of dopamine
in the body is dietary intake of its precursor, the amino acid tyrosine, which is
converted by tyrosine hydroxylase (the rate-limiting step in catecholamine
synthesis) to dihydroxyphenylalanine (dopa). Dopa is decarboxylated to
form dopamine, which in turn is hydroxylated at the beta-carbon position by
dopamine beta-hydroxylase (DBH) to form norepinephrine. In some areas of
the brain, DBH is not present, and in these areas dopamine rather than
norepinephrine must serve as the neurotransmitter. The best known of these
areas is the corpus striatum (which includes the caudate nucleus and the
putamen), where dopaminergic receptors serve to mediate the coordination
of fine motor movements. These dopaminergic neurons are selectively des-
troyed in patients with Parkinson’s disease. Parkinsonian symptoms can be
reduced by administration of the dopamine precursor, L-Dopa, indicating
that dopamine depletion is causally related to the disease. Significantly, the
neuroleptic drugs themselves can produce extrapyramidal, parkinsonian-like
symptoms, but presumably by blocking the dopamine receptors in the corpus
striatum rather than by depleting dopamine stores.

The dopaminergic neurons which terminate in the corpus striatum origi-
nate in cell bodies in the substantia nigra. It is likely that dopaminergic neu-
rons originating in the area of the substantia nigra but terminating in other
brain areas are more important in the expression of schizophrenic processes.
Projection sites of such dopamine pathways from the substantia nigra include
the olfactory tubercle, the nucleus accumbens, and parts of the frontal, cingu-
late, and entorhinal cortex—all of which are part of or have been function-
ally linked to the limbic system. It is reasonable to suspect, therefore, that
abnormalities in these dopaminergic pathways would induce emotional
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abnormalities that neuroleptic drugs, by further changing the pathways’
functioning, would alleviate or abolish.

Several lines of evidence support the concept that nuroleptics do in fact act
on the dopaminergic system. From a number of animal experiments, the
Swedish pharmacologist Arvid Carlsson concluded that the behavioral
changes observed with neuroleptics seemed most consistent with a depletion of
brain dopamine. However, when he measured brain levels of dopamine and
its breakdown products, he found them to be increased, suggesting an
increased firing rate in dopaminergic pathways. He hypothesized that the
neuroleptics must be having their effect by blocking dopamine receptors,
with the secondary effort of an increased firing rate due to biochemical feed-
back. That is, the blocked dopamine receptors in turn stimulate the dopa-
mine-releasing cells to fire more frequently, thereby producing the observed
excess of the neurotransmitter. Other studies, involving direct recording from
brain areas rich in dopaminergic neurons have conclusively demonstrated
that neuroleptics do indeed accelerate the firing of such neurons.

Another line of evidence supporting the notion that neuroleptics reduce
schizophrenic symptoms by blocking dopamine receptors involves studies of
the effects of drugs which result in increased dopamine levels at receptor
sites. The amphetamines exert their clinical actions by increasing the amount
of both norepinephrine and dopamine in the synaptic cleft. Interestingly, it
has been found that even in very low doses amphetamines can dramatically
exacerbate the symptoms of schizophrenic patients. Experiments using dif-
ferent amphetamine analogs, with differential effects on the dopamine and
norepinephrine systems, indicate that the exacerbation is more likely medi-
ated through effects on the dopamine, rather than the norepinephrine
neurons. L-dopa administration, which would also be expected to increase
functional dopamine levels, has also been reported in several clinical studies
to exacerbate schizophrenic symptoms.

If amphetamines can exacerbate schizophrenic symptoms by engendering
an excess of dopamine, it might also be expected that in sufficiently large
doses these agents could induce psychotic symptoms even in individuals
without schizophrenic predispositions. Such appears to be the case. Amphe-
tamine addicts—especially the “speed freaks’ who often administer to them-
selves intravenous doses of up to 500 mg, or 50 times the normal therapeutic
dose—will almost invariably, at one time or another, develop acute paranoid
psychosis that can be clinically indistinguishable from acute paranoid schizo-
phrenia. The use of amphetamine psychosis as a model for schizophrenia has
been attacked on the grounds that such illness does not present all the abnor-
malities of thought and action typical of schizophrenia. In addition, while
amphetamine psychosis is invariably paranoid in form, paranoid schizo-
phrenia is only one form of the disease. While not entirely destroying the
argument, such objections do indicate the need for more direct evidence
concerning the mechanisms underlying the antischizophrenic effects of the
neuroleptics.
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The most promising of this evidence comes from studies of the binding of
neuroleptic drugs to dopamine-binding sites in brain tissue which have been
carried out by Creese and colleagues (1976). By isotopically labeling dopa-
mine and its antagonists, and incubating brain tissues with these labeled
compounds in the presence and absence of various other compounds, it has
been possible to relate the clinical efficacy of antischizophrenic drugs to their
ability to inhibit binding to brain dopamine receptors of dopamine itself or of
a typical antagonist, the butyrophenone antischizophrenic drug haloperidol
(Haldol). These studies have shown that isotopically labeled dopamine and
haloperidol both are bound to different brain areas in the same proportion.
That is, for both dopamine and haloperidol, the greatest amount of binding is
in the caudate nucleus, followed in turn by the globus pallidus, the anterior
putamen, and the olfactory tubercle. By destroying presynaptic terminals
with 6-hydroxydopamine and finding no reduction in dopamine or haloperi-
dol binding, Creese and co-workers were able to show that the binding in
question does not involve presynaptic dopamine receptors.

These studies have further demonstrated that the receptor site appears to
exist in two states—one with greater affinity for the agonist dopamine and
another with greater affinity for antagonist compounds. Thus dopamine
inhibits dopamine binding 30 times more effectively than it does haloperidol
binding, while haloperidol inhibits haloperidol binding 300 times more effec-
tively than it does dopamine binding. Creese and his colleagues have ranked
a whole series of antischizophrenic drugs on the basis of their ability to
inhibit the binding to brain dopamine receptors of dopamine and the
representative antagonist haloperidol (see Figure 9-2). They find that the
clinical potency of these agents correlates far better (.84) with ability to
inhibit haloperidol binding than with their ability to inhibit dopamine bind-
ing (.58). These studies provide good evidence that the brain’s dopamine
pathways are involved in the therapeutic effects of neuroleptics in schizo-
phrenic patients. The findings are also consistent with the dopamine theory
of schizophrenia—that the disordered behavior of the schizophrenic patient
results from excess functional activation of brain dopamine receptors—but
they are by no means conclusive proof of the theory. Creese et al. explain this
through the analogy of the electric circuit breaker: the fact that a dangerous
short circuit in the kitchen can be abolished by the appropriate circuit
breaker in the basement does not mean that the short is in the basement.
Similarly, the fact that schizophrenic symptoms can be reduced by ‘‘break-
ing” the dopaminergic circuits in the brain (by administering dopamine
antagonists) does not necessarily imply that the symptoms’ primary cause is
some defect in release or reception of dopamine. The primary neurochemical
deficit in schizophrenia could involve systems (e.g., noradrenergic or cho-
linergic) several steps removed from the dopamine system, but which can be
modulated by changes in dopamine transmission.

With the caveat that the dopamine theory of schizophrenia remains sub-
ject to the qualifications just outlined, we shall now proceed, for purposes of
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continuing the argument, as if it were proved that excess dopamine reaching
brain receptors is indeed the primary biochemical abnormality in schizo-
phrenia. Given this assumption, we might now pose the question, ‘“How
might genetic and environmental influences act to increase functional levels
of dopamine at brain synapses?”’ To illustrate possible answers to this ques-
tion, we shall first consider experimental evidence derived from the
“biochemical high risk” approach, which recently been developed by Buchs-
baum and colleagues, (1978), as an example of how genetically determined
biochemical characteristics might influence brain dopamine levels in ways
that would predispose to the expression of schizophrenic processes. The
potential role of environmental factors to increase brain dopamine levels will
be illustrated in terms of the effects of stress upon brain catecholamine
metabolism using an animal model.

““Biochemical High Risk’” Approach

The traditional “high risk” approach to the study of psychiatric disorders
involves initial selection of a pool of apparently healthy individuals who are
considered to be at risk of developing a specific disorder—e.g., schizo-
phrenia—on the basis of having a parent or close relative with that disorder.
Thus, the basis for selecting the vulnerable individuals is genetic. The
vulnerable sample so identified can then be followed with regard to subse-
quent development of active schizophrenic disease, or with regard to certain
biochemical parameters which theory suggests would be altered in persons
predisposed to expression of schizophrenic illness. An example of this latter
approach has been the demonstration of low levels of monoamine oxidase
(MAO) in platelets of patients with chronic schizophrenia and in twins of
schizophrenic patients (Wyatt, et al., 1973).

Rather than selecting the at-risk sample on the basis of genetic material in
common with a patient with schizophrenia, the biochemical high-risk
approach selects individuals as being at risk on the basis of possession of
biochemical characteristics which theory suggests will predispose toward
psychiatric disorder. Buchsbaum et al.(1978) adopted this approach in a
study of 375 normal young adults. First, the sample was assayed for platelet
MAO levels, and the top 10% and the bottom 10% were selected for more
detailed study. In addition, plasma samples were obtained for assay for

Fig. 9-2. Inhibition of haloperidol and dopamine binding to calf brain tissue by vari-
ous antischizophrenic drugs. It will be noted that clinical potency is much more
strongly related to inhibition of binding of the dopamine antagonist haloperidol than
it is to inhibition of binding of dopamine itself. (From Creese, Burt, and Synder, 1976)
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DBH. Based on the dopamine theory of schizophrenia, it was postulated that
subjects with low levels of both MAO and DBH would be a higher risk, since
both degradation of dopamine by MAQO and conversion to norepinephrine by
DBH would be expected to be proceeding at a slower rate, thus resulting in
accumulation of excess dopamine in synaptic clefts. An additional assump-
tion, supported by some evidence but by no means conclusively proven, was
that peripheral levels of these enzymes are reflective of brain levels. Although
platelet MAO and plasma DBH levels are not highly correlated, both are
under genetic control and, hence, reflective of hereditary biochemical charac-
teristics which would predispose to high levels of dopamine.

The first finding of interest emerged from interviews of the low and high
MAO groups. Compared to high MAO subjects, low MAO subjects
reported: (1) a history of more frequent psychiatric or psychological counsel-
ing, (2) a higher family history of suicide or suicide attempts, and (3) higher
scores on a scale measuring stimulus-seeking. In addition, these subjects
were studied in terms of performance on the continuous performance test
(CPT), a test requiring subjects to employ selective attention to detect criti-
cal signals in a set of ongoing stimuli which are presented at the rate of one
per second. That is, subjects were instructed to pay attention to a TV screen
on which numbers flashed at the rate of one per second, and to press a button
every time a ““4”” appeared if, and only if, it were preceded by a ““‘6.” Subjects
with low MAO but with high DBH levels made significantly fewer errors of
commission (pressing the button in the absence of a ““4” preceded by a ““6)
than subjects with low MAO and low DBH—the type of error which is also
increased in the performance of remitted patients with schizophrenia on the
CPT.

Another measure of selective attention employed to evaluate the high and
low MAO and DBH groups was the average evoked response (AER). Visual
AERs were determined by light stimuli of four increasing intensities under
conditions of attention to the lights (to perform a discrimination task) and
under conditions of inattention to the lights (to count auditory tones ran-
domly presented with the light flashes). Since attention to the stimuli from
which the AER is derived is a major determinant of AER waveform ampli-
tude, those subjects with a large increase in AER amplitude when attending
to the lights as compared to when listening to tones would be considered as
showing neurophysiologic evidence of better selective attention. In both high
and low MAO groups, it was found that subjects with low DBH levels
showed a smaller AER amplitude increase with attention to the lights com-
pared to high DBH subjects. This effect was particularly evident for the low
intensity light flashes, where attentional effects upon evoked response ampli-
tude are known to be most important.

Thus, poorer attentional performance was found among a group of non-
hospitalized, nonpatient young adults with low levels of MAO and DBH.
This would indicate that the poorer performance associated with these bio-
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logic indicators 1s not merely an artifact of hospitalization or of illness but is
related to influences of these biochemical factors upon psychological vari-
ables of possible relevance to schizophrenic processes. One means of concep-
tualizing the psychological expression involved in these effects was discussed
previously in terms of Shakow’s ““loss of major set” theory of the psychologi-
cal deficit in schizophrenia. This theory states that individuals with schizo-
phrenia are unable to maintain a major set—i.e., maintain a focus of
attention—but rather are continually distracted by minor sets. That is, they
tend to “‘segmentalize” sets, and they are distracted by irrelevant stimuli to
the extent that the irrelevant stimuli become the major set or focus of atten-
tion. Thus, it would not be surprising that patients with schizophrenia show
poor performance on the CPT, which requires prolonged maintenance of a
constant focus of attention. It is extremely interesting, therefore, that nonpa-
tients with biochemical indicators predictive of high dopamine levels also
show poorer performance on the CPT. The smaller increases in AER ampli-
tude among low DBH as compared to high DBH subjects is also indicative of
impaired ability to focus selective attention on one aspect (set) of the
stimulus field—a “‘deficit” which has also been observed in schizophrenic
patients. The reader may question the clinical relevance for schizophrenia of
commission errors on the CPT or of smaller AER attentional effects, among
healthy young adults. If such is the case, the reader is advised to refer back to
Cromwell’s statement, which was quoted at the conclusion of the section
Basic Psychological Defects, to the effect that “what is clinically relevant
may not be etiologically relevant.”

Environmental Stress and Brain Catecholamine
Metabolism

In the preceding section, it was shown that genetically determined variations
in levels of enzymes involved in catabolism and anabolism of dopamine are
associated in nonpatients with alterations in psychologic functioning which
resemble those observed among schizophrenic patients. In this section, we
shall consider the role of environmental factors, acting independently of
genetic influences, in the control of brain catecholamine metabolism and,
hence, of behavior.

To illustrate such a role, a specific experiment (Lamprecht et al. 1972)
using a standard “‘stress paradigm,” immobilization stress in the laboratory
rat, will be described. In the first part of this experiment, one group of male
Sprague-Dawley rats was subjected to immobilization stress for 2 h daily
over a four-week period. A second group was not stressed and served as con-
trols. At the end of the four week period of daily immobilization stress, the
stressed rats were found in comparison to controls to have increased blood
pressure, increased plasma DBH, and increased aggressive behavior as
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indexed by percentage of attacks in the shock-induced fighting paradigm.
Both groups were sacrificed at this point, and the stressed group was found to
have increased levels of tyrosine hydroxylase (TH) in the hypothalamus but
not in the remainder of the brain stem or the cerebral cortex. Since hypo-
thalamic norepinephrine levels were not decreased in stressed as compared to
control rats, the increased TH levels among stressed rats appear to be indica-
tive of increased catecholamine synthesis and release as a result of the stress.

In the second part of this study, two more groups of rats were subjected to
four weeks of daily stress periods or served as nonstressed controls, just as in
the first part described above. Instead of being tested as above directly at the
end of the four-week stress period, both groups in this second part were
allowed to remain in their cages receiving normal care without testing or
stress of any sort for an additional four weeks. At the end of this four-week
“recovery period,” the animals were tested and sacrificed. First of all, the
peripheral manifestations of increased sympathetic nerve activity—the
increased DBH and blood pressure—were no longer evident in comparing
those rats which had been stressed four weeks previously to the nonstressed
controls. The behavior of the formerly stressed rats remained altered in that
they still showed significantly more attacks in the shock-induced fighting
paradigm in comparison to nonstressed controls. Of greatest interest for the
present discussion, the formerly stressed animals also continued to show sig-
nificantly higher hypothalamic TH levels than did the controls.

Although hypothalamic dopamine levels were not measured in this study,
it is likely that with the increased levels of TH, which catalyzes the rate-
limiting step in catecholamine biosynthesis, there was increased synthesis
and release of dopamine as well as norepinephrine. Furthermore, the
hypothalamus forms a major component of the brain system concerned with
regulation and expression of emotion, the limbic system. The persistence,
long after cessation of stress, of stress-induced alterations in hypothalamic
catecholamine synthesis and release, along with the possibly related per-
sistent behavioral alterations, suggests a mechanism whereby environmental
influences could act to increase brain dopamine levels and, hence, predispose
to expression of schizophrenic processes. Presumably, such influences would
be more pronounced among individuals who also have genetically deter-
mined low levels of those enzymes which would enhance the removal or
conversion of the increased dopamine resulting from such stress-induced
increases in TH activity.

Summary

In the preceding sections, we have reviewed evidence that a basic mechanism
underlying the behavioral expression of schizophrenic processes involves a
functional excess of the neurotransmitter dopamine at certain sites in the
brain. In addition, we have cited evidence that both genetic and environmen-
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tal factors which can act to engender such dopamine excess are associated
with behavioral characteristics which are at least relevant to schizophrenic
behavioral characteristics. It is impossible to say at present whether what
remains to be known for the full understanding of the neurobiological basis of
such “biobehavioral dispositions’ as that involved in schizophrenia will con-
stitute a radical departure from the evidence and conclusions presented in
this chapter. The evidence presented does, however, serve to make the point
which is illustrated in Figure 9-1; it is highly likely that the final answer to
the puzzle of schizophrenia will not be found in genetic or environmental
influences, but in their interaction to influence some crucial aspect of brain
functioning.

Disordered Behavior as a Social Construction

Medicine, which might theoretically have given equal attention to health and
illness, has, for a variety of reasons, tended to concentrate on illness. So far
our consideration of the socialization process has focused on the high proba-
bility of order rather than disorder in behavior—not out of lack of recogni-
tion or appreciation of behavioral disorder, but in order to make several
important points. Pathology in general and specific forms of pathology in
particular are, in a statistical sense, relatively rare events. Moreover, the
social context in which behavior is learned has a main effect, that is, accounts
for a significant part of the variance in most of the behavior which we have
any interest in explaining. Finally, the awareness that behavior is best
explained by multiple variables which potentially have causal significance
leads naturally to including biological variables as potential contributors to
behavior, even when we do not know exactly which biological parameters to
measure or how to measure them. Current behavioral research is quite open
to the inclusion of both biological and social factors.

Research on disordered behavior, insofar as such behavior is traceable to
socialization processes, does not require consideration of a distinctly different
set of variables. The variables that account for ordered behavior presumably,
in different combinations and magnitude, account for disordered behavior. It
follows from the previous discussion of socialization process that no single,
simple formula exists for predicting disordered behavior. One can imagine
the exposure of children to extreme conditions of socialization in any specific
behavior system which would have a high probability of deleterious
behavioral outcome—for example, conditions which approximate Lefcourt’s
description of helpless animals in the face of sustained punishment. If one
were going to advance a single social variable most likely to produce
behavioral disorder it would be “the response quality of the (parental)
environment’ in which rejecting, punishing behavior directed by adults to
children is sustained. Such theorizing has been common in accounting for
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Table 9-1. Frequency of Symptoms in a Pooled Sample of Schizophrenic Patients
Examined in Nine International Centers?

Common: Uncommon: Rare:

Frequency > 30% Frequency > 4% < 10% Frequency < 4%

Loss of interest Hostile, negativistic Absence of voluntary

Less energy Outburst of anger movement

Difficulty in in interview Waxy flexibility
concentration Fails to respond Imitation of examiner’s

Continuous worrying verbally movements

Trouble sleeping Ecstatic mood Automatic obedience

Wants to stay away Ambivalence Lips moving soundlessly
from people Suggestibility Talks to self incoherently

Depressed Visual hallucinations Echolalia

Cries Nihilistic delusions Neologisms

Variable mood Confused in interview Verbigeration

Anxiety Difficult life situation

Flattened affect

Auditory hallucinations

Delusional

Behavior abnormalities

?Adapted form World Health Organization. Report of the Internation Pilot Study of Schizo-
phrenia. Table 8.1 Geneva: Word Health Organization, 1973.

schizophrenic processes, but as the discussion has indicated, we are quite a
distance from establishing with evidence the relative importance of biological
and social factors in the development of schizophrenic processes.

For the scientific observer interested in schizophrenic processes there is at
least one insight from comparative study of schizophrenia in various societies
worth noting. While there do appear to be some core characteristics of
schizophrenic processes which are found across societies, a number of char-
acteristics tend to be relatively culture-specific. A summary of the evidence is
found in Tables 9-1 and 9-2. This evidence is a specific reminder of an
important general principle. Complex processes of illness typically have
specific behavioral manifestations which complicate the identification of the
central pathological process of interest. Reality is a social construction and,
to some degree, individuals learn and share ways of disordered behavior just
as they learn ways of ordered behavior.
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Unit I
Affect and Mood

As we consider each additional area in our hierarchical schema of behavior
functions, the artificiality of an approach which divides behavior into
separate functions becomes increasingly apparent. At the same time, we have
no choice but to break down the whole into manageable components. A
radical holism simply boggles the mind, preventing not only controlled
experimentation but ordinary observation and conceptualization as well.
One cannot simultaneously observe or theorize about all aspects of so
complex a phenomenon as the behaving human organism. We propose to
discuss, in this Unit, the affects. However, we shall try to remember that
emotion cannot be understood except in association with thought and
memory processes, sensorial contact with the environment, learning, innate
capacities and limitations, and patterns of interpersonal living and social
integration. We have titled Unit I1I Affect and Mood. Affect, or emotion, is
the more general term; mood, as we shall see, is perhaps best viewed as a
special case or extension of the affective response state.
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