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Preface to the Fourth Edition
In prior editions, we stressed the critical impor-
tance of combining the principles of the behav-
ioral and social sciences with those of the biologi-
cal sciences to develop a comprehensive under-
standing of health and illness. This concept of an 
integrated sciences model of research, clinical 
training, and health care delivery anticipated the 
explosion of interdisciplinary studies focused on 
the mechanisms by which biological and behav-
ioral and social factors interact to influence health 
outcomes, which has occurred since the beginning 
of the 21st century. Simultaneously, there has been 
increasing recognition that interprofessional edu-
cation leading to interdisciplinary collaboration 
among health care professionals is essential if we 
are to create unified, efficacious, and cost-effective 
delivery systems.

Our objectives in this new edition are twofold: 
(1) to amplify our understanding of the mecha-
nisms and processes contributing to bio-behavioral 
interactions, by reviewing recent research advanc-
es from behavioral genomics, the cognitive and 
social neurosciences, psychoneuroendocrinology, 
and other interdisciplinary research fields relevant 
to health care and (2) to examine how interdisci-
plinary practice can promote the broader applica-
tion of knowledge gained from integrating the bio-
logical and behavioral and social sciences in the 
training of all health care professionals.

The Association for the Behavioral Sciences 
and Medical Education (ABSAME) gave rise to 
this textbook through the development of a set 
of educational guidelines for the behavioral sci-
ences, and has supported its evolution over the 
past decade. In 2013–2014, ABSAME changed its 
focus and broadened its membership to reflect a 
growing understanding that it is only through inter-
disciplinary efforts that we can keep the world’s 
population as free of disease as possible and maxi-
mize the sense of self-efficacy and well-being that 
is essential to living a full and productive life. 
Regrettably, ABSAME is no longer active as an 

organization, but members have joined with other 
organizations (e.g., Association of Psychologists 
in Academic Health Centers) that foster behavior-
al and social sciences education within the tradi-
tions of the disciplines of medicine, psychology, 
nursing, and social work, among others.

There are limits to the resources that profes-
sionals can rely on to improve and maintain the 
health of society. It is clear that the expertise of 
many different disciplines and the accountability 
of all members of the team are crucial elements 
of an efficient, effective health care system. Thus, 
it is incumbent on all of us to integrate scientific 
knowledge and apply our respective skills coop-
eratively toward achieving our mutual goals. 

In keeping with these objectives, this work is 
designed to provide an understanding of how the 
behavioral, social, and biological sciences interact 
to influence health care. It is also designed to pro-
vide information and insight from the behavioral 
and social sciences that can be applied to the clini-
cal practice of any health care provider regardless 
of discipline. In Section IX, we use the provider–
patient relationship as an example of the broader 
clinician–client relationship that is the backbone 
of health care. Clearly, the professional responsi-
bility to provide information, teach, advise, guide 
decision making, and advocate for the best inter-
est of the person seeking our counsel – all with 
the utmost integrity – is inherent in the standards 
of all provider groups. We trust that the univer-
sal role the behavioral and social sciences play in 
optimizing well-being will be self-evident and that 
you will find these principles applicable in every 
health care encounter you have, in what we hope 
will be a rich and fulfilling career.

Resources for teachers, including an instruc-
tor’s manual, are available via the publisher’s 
website at https://www.hogrefe.com

The Editors
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Introduction and How to Use 
This Book
In the course of human experience, people are 
born, mature, feel emotion, develop relation-
ships, produce and reproduce, and struggle to cope 
with a myriad of challenges to their survival and 
well-being. This book is about the diverse ways 
in which health can be compromised; the many 
factors that contribute to an individual’s predis-
position, vulnerability, and resilience; the wide 
range of precipitating events that can trigger a 
disease, injury, or malfunction; and the complex 
array of individual differences that determine each 
patient’s unique response to a disease as well as its 
treatment.

When health and well-being are challenged, 
humans have, for millennia, sought the aid of 
healers, individuals who are purported to possess 
special knowledge about the etiology and treat-
ment of various disorders. History has witnessed 
the evolution of health care from a spiritually 
based healing art to a scientifically based technical 
profession, reflecting advances in our knowledge 
of the biological functioning of the human body. 
After World War II, there was a gradual shift away 
from medicine’s exclusive focus on linear causal 
relationships between a disease and its biological 
etiology. Physicians began to refer to a “biopsy-
chosocial model,” which proposed that psychoso-
cial variables were as important as biological vari-
ables in determining health status. 

Although a major step forward in understand-
ing that complex interactions exist, the biopsycho-
social model failed to explain how psychosocial 
variables actually interact with biological vari-
ables. That is, what are the specific connections 
that exist among the biological (e.g., neurotrans-
mitter systems), psychological (e.g., emotional 
reactions to stress or memory), and social (cultural 
prescriptions and proscriptions about appropriate 
physical and interpersonal responses) factors that 
define health and illness, and by what mechanisms 
are they established and maintained? In the final 
decades of the 20th century, medical researchers 

began to explore the knowledge and methodology 
of psychology, sociology, anthropology, and other 
behavioral and social sciences as they apply spe-
cifically to medicine. Focusing on bio-behavioral 
connections, their studies have given rise to new 
fields such as behavioral genetics, behavioral 
neuroscience, psychoneuroendocrinology, behav-
ioral pharmacology, social biology, and behavioral 
medicine.

The growing integration among the behavioral 
and biomedical sciences, coupled with the devel-
opment of interprofessional education, has revo-
lutionized training, so that behavioral and social 
science concepts are typically taught within other 
curricular domains (e.g., organ systems-based 
courses in medical schools, provider–patient 
relations in many different professions) without 
being connected to a particular academic tradi-
tion or research domain. We expect that educators 
responsible for different courses and curricular 
themes will use different sections of this book 
separately. The more clinical chapters include 
case vignettes to facilitate integration with current 
educational strategies that emphasize case-based 
or problem-based rather than discipline-based 
approaches.

The model presented in this book calls atten-
tion to the clinical significance of the interaction 
among biopsychosocial variables, and focuses 
on identifying the mechanisms that interconnect 
these variables. We call this extension of the bio-
psychosocial model the integrated sciences model 
(ISM) because it emphasizes the interdependence 
of the contributions made by all of the sciences 
basic to medicine.

In Section I, we briefly trace the evolution of 
health care practices and models, the development 
of contemporary health care provider practice, and 
the integrated sciences model. In Section II, we 
present a brief review of the human nervous sys-
tem and how its evolution has contributed to the 
unique survival capabilities of homo sapiens. In 
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Section III, we discuss the basic homeostatic sys-
tems and the critically important role that the stress 
response plays in human adaptation. In Section IV, 
we review basic psychological principles and the 
higher order bio-behavioral mechanisms involved 
in sensation, learning, cognition, emotion, and 
social interaction and cooperation. In Section V, 
we review human development through the life 
cycle and important aspects of major develop-
mental theories as they apply to the individual and 
to the family. In Section VI, we examine social 
behavior and groups, and the influence of cul-
ture, ethnicity, and other social factors on health 
and health care. In Section VII, we explore sev-
eral contemporary social issues that contribute to, 
complicate, or are major problems in health care.

In Section VIII, we examine the organiza-
tion and functioning of the health care system, 
in particular the US health care system, the role 
that certain areas of special focus such as pallia-
tive care play, the rise of integrative medicine (the 
inclusion of complementary therapies in conven-
tional health care plans), and some of the ethical 
and legal issues faced by health care providers. In 
Section IX, we discuss the clinical encounter and 
examine the relevance of basic, clinical, and social 
science to understanding the patient’s complaints, 
eliciting and interpreting findings, making a diag-
nosis, negotiating a treatment plan, and motivating 
patient behavior. We also explore the importance 
of patients’ health literacy and provider impair-
ment in effecting health outcomes. In Section X, 
we summarize the field of psychopathology, pres-
ent brief descriptions of the more common psy-
chiatric disorders, and show how basic behavioral 
science principles help us to understand this com-
plex area of health care.

Each chapter in this volume begins with a 
set of bulleted questions designed to focus atten-
tion on key learning points. Each chapter also 
concludes with a short set of review questions 
based on information in the text. We have chosen 
to emphasize ideas, principles, and established 
research findings, and to minimize references in 

favor of providing selected recommended read-
ings. Finally, significant scientific observations 
from the behavioral and social sciences as well 
as clinical applications and examples have been 
included to make the theoretical practical.

In the Appendix, we have presented several 
of the psychological tests commonly used in the 
assessment of cognition, emotion, and behavior in 
both normal and clinical populations. Lastly, we 
have included 335 multiple-choice questions with 
explanations of the correct answer and why the 
incorrect choices are, in fact, incorrect. Some of the 
questions in this section provide additional review 
of material in the text. However, many questions 
are focused on new material to make the contents 
of the book even more comprehensive through the 
use of brief, directed discussions. The construction 
of these questions is designed to give you a sense 
of the kind of material and question format you 
may encounter later in training.

Good medicine is science artfully applied. 
The laws of probability should be interpreted in 
the light of experience and intuition, and com-
mon sense appreciated as a useful guide to deci-
sion making. Respect for the autonomy and self-
efficacy of the patient will usually lead to the best 
outcome – although not everyone may agree with 
what the patient wants as the outcome.

We have tried to be explicit in defining the 
mechanisms of bio-behavioral interaction where 
they are known and to incorporate typical patient 
experiences where relevant. Some of the material 
will seem self-evident, some will seem counter-
intuitive, but all derives from the amalgam of 
research findings from the biological, behavioral, 
cognitive, sociocultural, and environmental sci-
ences that contribute to our knowledge of the 
determinants of health and illness important for 
you as well as your patients. 

Olle Jane Z. Sahler, MD
John E. Carr, PhD

Julia B. Frank, MD
João V. Nunes, MD



This document is for personal use only. Reproduction or distribution is not permitted.
From O. J. Z. Sahler, J. E. Carr, J. B. Frank, & J. V. Nunes:  The Behavioral Sciences and Health Care (ISBN 9781616764869) © 2018 Hogrefe.

Section I
The Behavioral Sciences 
and Health 
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1 Evolving Models of 
Health Care
John E. Carr, PhD, Olle Jane Z. Sahler, MD, Julia B. Frank, MD, and João V. Nunes, MD

•	 How does the World Health Organization define health?
•	 How do disease, sickness, and illness differ?
•	 What is the difference between direct and indirect health risks?
•	 What shared concepts underlie traditional and modern health care systems? 
•	 Why is the biomedical model discipline specific?
•	 What is the biopsychosocial model?
•	 What is an integrated sciences model?

Health, Disease, Sickness, 
and Illness

How does the World Health Organization define 
health?

The World Health Organization (WHO) defines 
health as a state of physical, social, and mental 
well-being, measured by the patient’s ability to 
cope with everyday activities, and fully function 
physically, socially, and emotionally. At its opti-
mal level, good health provides for a life marked 
by spiritual serenity, zestful activity, a sense of 
competence, and psychological well-being.

How do disease, sickness, and illness differ?

Disease is the manifestation of impaired bodily 
functions. Disease is recognized and classified 
by the type of organ damage (e.g., cirrhosis of the 
liver, myocardial infarction), by functional impair-
ment (e.g., diabetes), or by homeostatic system 
failures (e.g., infectious disease, autoimmune dis-
order). Sickness refers to those behaviors mani-
fested by an individual who believes that they are 
suffering from a disease or functional impairment. 
An individual can feel sick, yet have no identifi-

able disease. Conversely, someone may have a 
disease but not feel or act sick. Being perceived as 
sick or feeling sick leads to adopting the sick role 
relative to the rest of the community. This frees a 
person from the obligation to perform the tasks of 
everyday living without blame (i.e., to take sick 
leave). However, the sick person has obligations 
to (1) pursue and accept help and (2) adhere to 
culturally or professionally prescribed regimens 
that facilitate a return to health. 

Illness represents the totality of a patient’s expe-
rience: how a patient feels, how a patient behaves 
and perceives their condition, and how others 
respond. Responses vary according to the person’s 
place within the family or community, as shaped by 
cultural beliefs and expectations. Beliefs about how 
or why the illness occurred (explanatory models) 
and the course the illness takes determine how the 
patient behaves and how the larger community 
responds.

Risk and Prevention

What is the difference between direct and indirect 
health risks?

Direct risks to health include dangerous practic-
es (e.g., reckless driving, smoking) and various 
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environmental pathogenic conditions (e.g., envi-
ronmental toxins, contaminated water). Indirect 
risks to health are lower risk practices or preven-
tion failures (e.g., high fat diet, not exercising). 
While some risk factors (e.g., age, race, genetic 
makeup) are not modifiable, many risk factors are 
related to a person’s lifestyle (e.g., diet) and are, 
therefore, modifiable. Other risk factors, such as 
occupation, social class, religious practices, and 
cultural traditions, affect health status in complex 
ways that may or may not be modifiable.

The concept of health care extends from the 
treatment of disease; to the prevention of disease, 
injury, sickness, and illness; to the promotion of 
health. To achieve these goals, health care profes-
sionals not only apply medical treatments, but also 
seek to change patient behaviors, beliefs, social 
and cultural practices, and environmental condi-
tions. Such work requires knowledge of the ways 
these factors interact, how they affect patient 
health, and the methods by which they can be 
effectively modified.

Primary prevention involves practices to pro-
tect, promote, and maintain health. These include 
the concerns of specialized public health profes-
sionals, whose role is to promote sanitation and 
occupational safety and to monitor environmental 
conditions. Primary prevention in medical settings 
involves advising patients about personal habits 
such as exercising regularly, maintaining normal 
weight, eating nutritional foods, and avoiding 
smoking, substance use, or other activities that 
jeopardize health. Secondary prevention, for 
which many types of health professionals may 
assume responsibility, involves practices such as 
immunization, medical surveillance, harm reduc-
tion, and health screening to enhance resistance 
to, or buffer the impact of, risk factors.

Evolving Approaches to Health Care 
Archeological evidence suggests that humans 
have practiced some form of health care for at 
least the past 30,000 years. Early human beliefs 
about sickness encompassed observable natural 
causes such as climatic events, personal behav-
iors, and unobservable, incomprehensible, or 
supernatural causes such as sorcery. Naturalistic 
treatments presumably involved simply accept-

ing fate, or using herbs, tonics, and oils whose 
healing or curative properties would have been 
discerned empirically over time. Since healing 
and religion have been so intertwined in human 
history, treatment of supernaturally caused con-
ditions involved rituals that were interpreted and 
administered by priests or Shamans knowledge-
able about the relations between the mystical and 
natural realms. 

Recorded information about the human body 
and theories of health care appeared roughly 6,000 
years ago in the time of the Babylonians. The 
Code of Hammurabi defined the different surgi-
cal operations to be performed, a scale of fees, and 
penalties for malpractice. Five thousand-year-old 
Egyptian records describe symptoms of abdomi-
nal, eye, and heart disorders; treatment of wounds, 
fractures, and dislocations; and an understanding 
that brain lesions may be associated with paralysis 
of the opposite side of the body.

What shared concepts underlie traditional and 
modern health care systems?

Major systems of traditional Chinese, Ayurvedic, 
and Greek medicine began to evolve between 
1,500 and 500 BC and constitute the basis for 
many current health care practices. Despite cultur-
al and geographic differences, knowledge moved 
freely throughout the ancient world, likely through 
trade and conquest, resulting in common doctrines 
fundamental to all of these systems:
1.	 The universe is an integrated whole that is sub-

ject to laws governing all phenomena including 
human behavior and health.

2.	 The individual is an integrated system of physi-
cal, mental, cultural, and spiritual qualities.

3.	 Health is a state of balance (homeostasis) 
between the individual and the outside world, 
and among the elements, humors, and forces 
within the individual.

4.	 All living things are endowed with a life force 
composed of vital energies that must be kept in 
balance (e.g., male/female, yin/yang) to main-
tain optimal health.

5.	 Disease results from disruption or imbalance 
within the life force, an imbalance between 
the life force and external events (stress), or 
an imbalance among humors and bodily func-
tions.
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6.	 Symptoms represent the body’s efforts to 
restore balance and health.

7.	 Healers supplement or strengthen the body’s 
efforts to restore balance by applying treat-
ments based on universal principles.

These conceptualizations of disease and health, 
rooted in indigenous cultural beliefs, constitute 
the subject matter of ethnomedicine (see Chapter 
17: Culture and Cultural Competence in Health 
Care) and reflect an awareness of certain concepts 
found in both traditional and modern health care 
systems. Common or universal principles include 
the interaction and interdependence of etiological 
factors, the principle of “balance” or homeostasis, 
the influence of stress, and an appreciation of the 
role of the healer. 

Modern concepts of health care have their 
roots in the writings of Hippocrates (b. 460 BC), 
who is credited with establishing the first school 
dedicated to the scientific study of medicine. 
Hippocratic medicine was the definitive standard 
for medical knowledge and professional ethics 
until the work of Galen, a Roman practitioner in 
the 2nd century AD who compiled the medical 
knowledge of his time and began anatomical and 
physiological investigations. Because of religious 
constraints, Galen could carry out dissections only 
on animals. As a result, many of his anatomical 
findings proved to be in error, although he made 
significant contributions to understanding the 
functioning of the respiratory, circulatory, diges-
tive, and neural systems. 

Galen laid the scientific foundations for allo-
pathic medicine by asserting that lesions in spe-
cific body organs led to dysfunctions, establishing 
the principle that persons schooled in the study of 
pathology (physicians) should be the definitive 
healers in society. Galenic treatments, only loose-
ly grounded in his scientific work, were based on 
the law of opposites – that is, diseases were treat-
ed with medicines or interventions that created an 
effect opposite to the symptom. 

Despite its limitations, Galenic medicine dom-
inated medical dogma for 1,400 years. Galen’s 
work was rediscovered in Europe through the 
preservation and translation of Roman, Greek, and 
Arabic texts, and its worldwide dispersal influ-
enced most major medical systems but, paradoxi-
cally, stifled scientific advancement. While the 
applied law of opposites presumably benefited 

some cases (e.g., applying cooling remedies in 
cases of fever), it often justified inappropriate and 
dangerous “treatments” such as the indiscriminate 
use of enemas, bloodletting, purging, and other 
toxic and invasive procedures.

The resurgence of rationality, critical dis-
course, and experimental investigation that 
marked the Renaissance and the later Age of 
Enlightenment led to important advances in the 
development of medicine. Seventeenth-century 
developments in the natural sciences led to impor-
tant discoveries of the physical, mechanical, and 
chemical functions of the human body, but these 
scientific advances had limited impact on the 
development of health care practices for some 
time. Subsequent challenges to Galenism reaf-
firmed the physician’s role in mobilizing and 
assisting the body’s own healing efforts. This led 
to the development of homeopathic, osteopathic, 
naturopathic, and chiropractic approaches to 
medicine (see Chapter 32: Complementary and 
Integrative Medicine). 

Biomedical Model – Discipline Specific

Why is the biomedical model discipline specific?

By the end of the 19th century, the scientific 
foundation of medicine included systematic 
observation, objective measurement, and 
experimental tests of theories. These activities 
were developed and taught within specific disci-
plines such as pathology, microbiology, physiol-
ogy, and pharmacology. Corresponding clinical 
techniques gradually became more sophisticated 
and disease specific. Advances in microbiology, 
for example, showed that microorganisms con-
tributed to disease and could be controlled by 
sterilization, antiseptics, and immunization.

Despite these advances, medicine and medical 
training were still primitive, reflecting vestiges of 
Galenism and a lack of scrutiny into the efficacy 
of various practices. However, at the beginning of 
the 20th century, medicine’s increased scientific 
sophistication finally led to intense examination 
of the quality of North American medical train-
ing. The Flexner Report, issued by the Carnegie 
Foundation in 1910, critically evaluated the scien-
tific curricula of all the medical schools in the US 
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and Canada. The report called for the establish-
ment of higher standards for medical education, 
grounded in the biological sciences and scientific 
methodology. These recommendations became the 
defining criteria for the biomedical model, mak-
ing medicine discipline specific. Flexner down-
played, even discounted, the contributions of the 
behavioral and social sciences to medicine. As a 
consequence, post-Flexnerian medical education 
and practice became heavily biomedical and part-
ly lost sight of the broader behavioral and social 
context of disease and health care.

Although the domain of biomedicine expand-
ed rapidly in the beginning of the 20th century, 
critical academic disciplines, especially public 
health, and the behavioral sciences of anthropol-
ogy, psychology, and sociology fostered continued 
awareness of the limitations of a strictly biological 
approach. Experience with the effects of severe 
stress on the health of soldiers in two world wars 
underscored the influence of psychosocial factors 
on illness and treatment outcome (see Chapter 47: 
Stress Disorders, Bereavement, and Dissociative 
Disorders). Despite their value, rigorous social 
science studies of the contextual determinants 
of health and processes of health care were too 
often constrained by their unique methodologies. 
Researchers lacked the tools to explore how psy-
chosocial variables interact with biological pro-
cesses in the etiology or causality of both illness 
and disease. Beginning in the mid-1970s, the intel-
lectual pendulum had swung back to a midpoint 
that seeks to integrate a wide variety of methods 
and insights into the multidisciplinary study of 
health and disease.

Biopsychosocial Model – Multidisciplinary

What is the biopsychosocial model?

In 1977, George Engel published an article in 
Science titled “The Need for a New Medical 
Model: A Challenge for Biomedicine.” He fur-
ther explored the model in a 1980 article entitled 
“The Clinical Application of the Biopsychosocial 
Model” in the American Journal of Psychiatry 
(pp. 535–544). Engel asserted that, in contrast 
to the biomedical model, the biopsychosocial 
model recognized (1) multiple determinants of 

disease and the resultant illness process and (2) a 
hierarchical organization of biological and social 
systems that contribute to the disease and illness 
experience. The systems hierarchy and levels of 
organization were as follows:

Biosphere

Society–Nation

Culture–Subculture

Community

Family

Two-Person

Person 
(experience & behavior)

Nervous System

Organs/Organ Systems

Tissues

Cells

Organelles

Molecules

Atoms

Subatomic Particles

Each system was seen as a component of a 
higher, more abstract system. Therefore, change in 
one system would effect change in other systems, 
especially those most closely linked to it. In the 
biopsychosocial model, the behavioral and social 
sciences were as important as the biological sci-
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ences in understanding the determinants of illness, 
and researchers began to focus on identifying spe-
cific psychosocial factors associated with specific 
diseases or illnesses. 

Clinical Application of the Biopsychosocial Model

Since people can function normally physiologically 
with only one kidney, a kidney donor will continue 
to have normal renal functioning. In the biomedical 
model, once recovered from surgery, a donor returns 
to full health. By contrast, the biopsychosocial model 
directs attention to the psychosocial parameters of the 
donor’s and recipient’s conditions. For example, this 
model recognizes that a donor’s recovery and sense of 
self-worth may be facilitated, even enhanced, if they 
know the recipient was helped by the donation, the 
community applauds the donor for the gift, and the 
donor believes the recipient will make a full recovery. 
However, the model also recognizes that the knowl-
edge of having only one kidney may leave the donor 
feeling damaged or otherwise impaired; the donor 
also may feel diminished if insufficient gratitude was 
expressed. These latter perceptions may impair full 
functional recovery.

While no biomedical intervention beyond appropriate 
postoperative care for a donor is required, care pro-
vided according to the principles of the biopsychosocial 
model posits that education is essential to reassure 
a donor of their biological integrity, that information 
about the benefits to the recipient will reinforce a 
donor’s sense of self-worth, and that the support of 
family and community are essential to recovery and 
return to a state of full health. 

Integrated Sciences Model – 
Interdisciplinary

What is an integrated sciences model?

Determinants of health are not simply a collection 
of individual psychosocial and biologic variables, 
each linearly related to some specific health out-
come, nor are they discipline-specific systems 
only hierarchically related to one another. Rather, 
health is determined by multiple etiological vari-
ables, continuously interacting via complex mech-
anisms and interdependent processes (see Figure 
1.1). Identifying the determinants of disease and 

illness requires identifying not only the biological 
processes involved in the etiology of the condition 
and the psychosocial factors that influence these 
processes, but also the mechanisms by which psy-
chosocial and biological factors interact to deter-
mine health outcomes. Efforts to identify these 
mechanisms of bio-behavioral interaction have 
prompted the  growth of a number of interdisci-
plinary fields (see Box 1.1), in which behavioral 
and biological scientists collaborate by combining 
theoretical and methodological efforts. 

These research collaborations reflect the evolu-
tion of the biopsychosocial model from a multidis-
ciplinary view of behavioral and biological scienc-
es as distinct from, although equal in importance 
to, a more complex interdisciplinary view that 
focuses on (1) the interdependence of biological 
and behavioral processes;  (2) the mechanisms of 
their interaction; and (3) the integration of biologi-
cal and behavioral scientific principles, concepts, 
and theories into a more integrated sciences model. 

The survival of the human species is largely 
attributable to the evolution of the human brain. 
Over many eons, in response to genetic anoma-
lies and epigenetic events, the brain and the asso-
ciated neuroendocrine subsystem developed an 
array of remarkable abilities that enable Homo 
sapiens to survive in an inhospitable environment. 
These abilities allowed the organism to respond 
to threat reflexively and through experience by 
adapting, avoiding, anticipating, and planning as 
it coped with challenges from multiple domains. 
Eventually, humans became able to relate to, coop-
erate with, care for, and communicate with other 
humans. Such functions provide our species with 
extraordinary tools for mastering the environment 
and insuring survival. 

In an integrated sciences model (ISM), 
all psychosocial and biological phenomena are 
viewed as interdependent and functionally inter-
active. The principles of interaction involve 
common universal scientific principles and pro-
cesses, such as homeostasis, stress, adaptation, 
learning, development, and genetic modification. 
The individual can be viewed as a complex adap-
tive organism with homeostatic capabilities that 
enable adaptation not only to biological challeng-
es, but also to environmental, cognitive, sociocul-
tural, and behavioral challenges (see Figure 1.1). 
Homeostatic challenges from within each domain 
contribute to the individual’s condition, trigger-
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ing adaptive responses in all other domains. As 
in the original biopsychosocial model, change 
in any domain effects a change in all others, as 

the organism constantly strives to maintain opti-
mal balance or homeostasis within and among 
domains.

Biological
Genetics 

Organ Systems 
Homeostatic Systems

Behavioral 
Adaptive 

Maladaptive 
Illness

Environmental
Ecology 
Life Events

Cognitive
Construction 

Appraisal
Explanatory Models

Sociocultural
Social Support
Customs, Values
Sanctions

Figure 1.1.  The integrated sciences model. 

Genomic sciences Seek to identify the genetic processes associated with normal and abnormal develop-
ment and functioning, and the mechanisms by which these processes influence, and 
are influenced by, human behaviors, social and biological functioning, and environ-
mental interaction.

Cognitive neurosciences Seek to determine the brain structures and neuroendocrine mechanisms that con-
tribute to, and are influenced by, specific cognitive processes (perception, learning, 
memory, problem solving).

Social neurosciences Seek to determine the specific biological systems and mechanisms that implement 
social processes and behaviors, and the mechanisms by which those social processes 
modify and influence organ-based, neural, neuroendocrine, and immunological func-
tions.

Psychoneuroimmunology Seeks to define the mechanisms by which stressful events and emotional responses 
influence neurological and immune system functioning.

Box 1.1.  Interdisciplinary research fields in health care
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Integrated Sciences Model

1.	 The human organism possesses an integrated net-
work of homeostatic systems enabling it to adapt 
to any challenge to homeostasis from biological, 
behavioral, cognitive, sociocultural, and environ-
mental domains. This homeostatic network is regu-
lated by the brain and associated neuroendocrine 
systems.

2.	 Any challenge to homeostasis constitutes “stress” 
and initiates a multivariate stress response.

3.	 Variables within each domain interact with those 
in other domains via diverse bio-behavioral mecha-
nisms. Hence, stress in one domain initiates respons-
es in all domains.

4.	 Challenges to the organism are ongoing, and this 
interactive system is constantly evolving as it is 
continuously adapting.

5.	 Diseases and disorders are byproducts of the fail-
ure of the homeostatic stress response system. 
Therefore, accurately addressing the differential 
role of stress conditions and other risk factors in 
each domain is essential to determining the best 
intervention strategy.

6.	 Treatment of the disease may alleviate or, in turn, 
initiate new stress responses within any of the 
domains of variables.

Stress – The Engine of Adaptation
Any challenge to homeostasis is defined as stress. 
This term is derived from physics and refers to 
the interdisciplinary principle of a system under 
strain (i.e., the systemic effects of any challenge 
within any domain). Stress or biological, devel-
opmental, environmental, behavioral, cognitive, 
or sociocultural challenges to homeostasis initi-
ate adaptive responses in other domains, whereby 
the organism attempts to resolve, cope with, and 
learn from the stressful condition. Thus, stress 
is the engine that drives adaptation, the raison 
d’être for the evolution of the brain’s remark-
able capabilities and, therefore, is not necessar-
ily destructive. Instead, the nature, intensity, and 
outcome (adaptive or maladaptive) of the stress 
response are determined, in part, by the degree of 
stress. Every college student is familiar with the 
inverted U-shaped curve describing the relation-
ship between stress and productivity. Too little 

challenge (stress) undermines motivation and may 
result in poor performance. Too much challenge 
(stress) may discourage effort and impair perfor-
mance. Optimal challenge (stress) motivates and 
inspires, but does not overwhelm.

The adaptive success of the stress response 
in this highly complex network of homeostatic 
systems defines individual health; its maladap-
tive breakdown or dysfunction contributes to 
disease or disorder. Ironically, an overfunction-
ing stress response may also contribute to disease 
and disorder, as in autoimmune diseases where 
the immune system that normally protects against 
external pathogens attacks the host body. The 
bio-behavioral mechanisms of the stress response 
involved in adaptation and illness are discussed in 
greater detail in Chapter 7: Stress, Adaptation, and 
Stress Disorders.

Integrated Assessment
Assessment should involve a detailed exploration 
of the differential and interactive contributions of 
biological, behavioral, cognitive, sociocultural, 
and environmental risk factors. This information 
informs the health care professional about the bio-
behavioral mechanisms and processes that con-
tribute to a particular disorder and which, there-
fore, may be appropriate targets for treatment.

Clinical Application of an Integrated Sciences Model

Frank Howard has been diagnosed with chronic 
obstructive pulmonary disease (COPD) and advised 
by his physician, Dr. Elizabeth Knight, to give up 
smoking. Working collaboratively, Dr. Knight and Mr. 
Howard carefully review Mr. Howard’s lifestyle to iden-
tify variables or situations that influence his smoking. 
Reviewing each of the domains shown in Figure 1.1, 
they come up with the following information:

•	 Biological: While he recognizes the implication of 
a diagnosis of COPD, Mr. Howard’s nicotine depen-
dence is making it difficult for him to quit smoking.

•	 Behavioral: The stress relief he experiences is a 
strong incentive for smoking.

•	 Cognitive: He previously believed he could quit any-
time he chose. The knowledge that smoking con-
tributes to his COPD is powerful, but not enough 
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by itself to deter his behavior, although he is now 
willing to consider a change in smoking behavior.

•	 Sociocultural: Previous role models and cultural 
sanctions had strong reinforcing value, but Mr. 
Howard is now getting increasing social and famil-
ial support for not smoking.

•	 Environmental: Tobacco had been readily acces-
sible and smoking opportunities available and 
reinforcing. However, as the cost of tobacco has 
increased and places and opportunities for smok-
ing have decreased, Mr. Howard is becoming more 
open to change.

An integrated sciences model illustrates the 
complexity and interdependence of factors con-
tributing to smoking addiction and why treatments 
that focus only on one domain (e.g., changing a 
smoker’s cognitions) or one variable (e.g., stop-
ping cigarette advertisements) are likely to fail. 
The probability of changing complexly deter-
mined health behaviors is maximized only if 
treatments address as many of the contributing 
factors as possible. Mr. Howard and Dr. Knight, 
as described in the example, decided on a multi-
modal approach and agreed to implement the fol-
lowing strategies:

Biological: nicotine patches to counter nico-
tine dependence; 

Behavioral: alternative work break and stress 
relief activities such as taking a walk, social gath-
erings in nonsmoking venues, stress management 
training, and meditation; 

Cognitive: explaining to others (e.g., young 
people) how smoking is harmful; exposure to 
high-profile, high-status nonsmokers; 

Sociocultural: encouraging family to praise, 
reward, reinforce nonsmoking; encouraging mem-
bership in a “smoke-enders” group; pursuing cul-
tural and sports activities that preclude smoking 
behavior; 

Environmental: make smoking materials and 
opportunities less accessible (e.g., restrict access 
to tobacco and limit smoking to inconvenient and 
uncomfortable places). 

As can be seen, a multimodal treatment plan 
is likely to have a better outcome than a treatment 
plan that focuses on only a single domain. Since 
certain interventions may not always be practical 
or worthwhile, multimodal perspectives allow for 
greater flexibility in treatment strategizing. Also, 

even though a specific factor may be important 
in the etiology of a condition, it may not be an 
effective target in treatment (e.g., while new drugs 
improve survival rates in HIV/AIDS patients, 
behavioral management of the social and psycho-
logical aspects of the disease is still a major focus 
of disease management).

In the chapters that follow, we explore the 
biological, behavioral, cognitive, sociocultural, 
and environmental domains that influence human 
adaptive functioning, and the bio-behavioral 
mechanisms and processes by which factors in 
these domains interact and, thereby, contribute to 
human health and illness.
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Review Questions
1.	 A manifestation of impaired bodily functions 

that is caused by environmental trauma, bio-
logic malfunction, or an identifiable agent or 
substance is defined by which of the following 
concepts?
A.	 Disease
B.	 Illness
C.	 Injury
D.	 Sick Role
E.	 Sickness

http://doi.org/10.1002/9780470478509
http://doi.org/10.1207/S15328015TLM1001_1
http://doi.org/10.1207/S15328015TLM1001_1
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2.	 The Flexner Report promoted scientific and 
educational standards consistent with which of 
the following models?
A.	 Biomedical 
B.	 Biopsychosocial 
C.	 Explanatory 
D.	 Integrated sciences 
E.	 Interdisciplinary 

3. 	 Defining all the variables and processes that 
contribute to health, disease, sickness, and 
illness and the complexity of bio-behavioral 
mechanisms by which they interact and are 
interdependent, defines which of the following 
models?
A. 	Behavioral
B.	 Biomedical
C.	 Biopsychosocial 
D.	 Integrated sciences 
E.	 Sociocultural 

Answer Key on p. 465
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Section II
Regulatory Systems 
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2Predisposition

João V. Nunes, MD, Ian M. Kodish, MD, PhD, and John E. Carr, PhD

•	 What distinguishes genotype from phenotype?
•	 What do genes do, and how does the environment influence genetic functioning?
•	 What information is provided by a pedigree study?
•	 How does gene–environment interaction differ from gene–environment correlation?
•	 What does diathesis–stress interaction mean?
•	 How does personality contribute to illness vulnerability?

Genetic Predisposition

What distinguishes genotype from phenotype?

Eons of evolutionary development have provided 
the central nervous system (CNS) with the mech-
anisms that enable humans to interact with the 
environment, learn from experience, and adapt to 
ever-changing environmental demands. Because 
the CNS of the newborn has not yet accumu-
lated experience, it must rely on preprogrammed 
expressions shaped by the collective evolution-
ary experience through genetic adaptations. Each 
cell’s genetic code (genotype) functions to help 
scaffold the anatomical, biochemical, physiologi-
cal, behavioral, and personal characteristics (phe-
notype) of the individual.

The genotype is the genetic constitution 
(genome) of a cell. The phenotype is the devel-
opmental result of the interaction of the genotype 
with the environment, and refers to the composite 
of biological and behavioral characteristics mani-
fested by the individual under certain environmen-
tal circumstances. Each personal characteristic is 
called a trait, and virtually all traits are expres-
sions of gene–environment interaction. Indeed, the 
activation of an individual’s genes (gene expres-
sion) is dependent upon the influence of environ-
mental events, occurring even before birth, that 
prompt selective activation of genes, thus shap-

ing expression across development and setting the 
stage for subsequent behaviors, traits, resiliencies, 
and vulnerabilities. 

What do genes do, and how does the environment 
influence genetic functioning?

Each gene carries the DNA code for the produc-
tion of a protein. Genes are expressed through an 
initial copy of messenger RNA (mRNA), which 
serves as a template for the subsequent assembling 
of amino acids to match the coded string and form 
a protein (translation). To transcribe the genetic 
code to a particular protein, DNA uses RNA as 
an intermediary molecule: A nocleotide sequence 
in the DNA molecule is initially copied into an 
RNA sequence in a process called transcription. 
The modified RNA molecules become templates 
to assemble amino acids into the synthesis of a 
protein. That is, each RNA molecule is translat-
ing an amino acid into a protein. These molecules 
are essential modulators of cellular functions, and 
some even serve to further regulate gene expres-
sion by stimulating promoter regions to initiate 
more copies. 

The expression of our genetic code is also 
regulated by epigenetic processes that modify 
the ability of genetic material to be transcribed 
without changing the DNA sequence. DNA is 
stored as heterochromatin, a form of chromatin 


