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ABSTRACT Background: During the 20th century medical education has been
largely preoccupied with discussions of the venues and methods for teaching. Little
attention has been paid to what should be learned about the scienti� c paradigm
underlying research and practice. A 17th century model has gradually produced an
increasingly narrow, monocausal , reductionistic view of health and disease. Much good
has resulted, but this “belief system” fails to accommodate or explain the meaning and
impact on patients’ health of diverse internal and external experiences and in� uences.
During this period quantum mechanics and its ever-expanding capacity to accommodate
new information and enhance understanding have superseded Newtonian physics in
much scienti� c thinking.
Methods: A broad range of historical and contemporary scienti� c literature is examined
in support of four central questions in this three-part series: (1) Are there reasons to
examine these matters now? (2) How is medical scienti� c thinking in� uenced by the
general reorientation of science during the 20th century? (3) Are there reasons now to
examine the impact of these changes on medicine? (4) Will a change of paradigm affect
medical practice, research, and education?
Results: The extraordinarily productive contemporary biomedical model should be
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expanded beyond the physical and biological to incorporate meaningful information
about how each patient’s experiences impinge on health status.
Conclusions: Family and other primary care physicians together with collaborators in
the biological and behavioral sciences and other health professions should undertake
rigorous research to establish the validity of the expanded paradigm espoused. Its
impact on practice, research, education, and policies could be profound.

In the � rst part of this series, we discussed the urgent need to examine
medicine’s underlying framework at this time. In the second, we addressed the
growing awareness by many clinicians that contemporary Western medicine’s
conceptual framework seems unable to accommodate countless clinical observa-
tions and experiences. In this third part, we turn to our third and fourth
questions.

Third Question: Are There Reasons within the Realm of Medicine
and Health Care Now to Engage in a Discussion of Terms and
Concepts?

The dominant paradigm’s monocausal, linear, reductionisti c model of disease, so
successful in the past, is in ever-greater need of broadening. There is growing
recognition of the importance for health of socially based life conditions. The
scope of connection between the two reaches from wellness and survival under
balanced social and ecological conditions on the one hand to organ system
breakdown, degenerative, neurological, arteriosclerotic, and neoplastic chronic
illnesses under conditions of mal- and overnutrition , alcoholism, AIDS, drug
addiction, family violence, work stress, unemployment, poverty and environ-
mental poisoning on the other. The traditional, conceptual separation of the
mental from the physical domain has become increasingly anomalous.

Augmented by the alienating effects of technology, we seem to have produced
a generation of detached health professionals (especially physicians) who cannot
communicate effectively with patients. While improvements in communication
skills and courses in cost-effectiveness at the individual and societal levels may
be necessary for managing many of these problems, they are scarcely suf� cient.
The most appropriate intervention(s) may not be identi� ed without exploring the
meaning to the patient of an experience or event that precipitates, for example,
the patient’s joy, depression, anxiety, or terror which, in turn, affects his or her
immune system and consequent vulnerability to a lurking microorganism.
Neither the physician nor the patient is likely to understand the genesis of a
problem or implement a strategy to resolve it or prevent a recurrence without
mutual appreciation of the experience and its meaning.

A practical reason for such a discussion now is that the Internationa l
classi� cation of diseases (World Health Organization, 1992–1994), the oper-
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ational de� nition of medicine’s paradigm, has become a Procrustean bed. For
decades we have known that about half of the problems patients bring to general
and family physicians cannot be � tted into this rigid classi� cation system
(College of General Practitioners, 1963). The Internationa l classi� cation of
injuries, disabilities , and handicaps (ICIDH) (World Health Organization, 1980)
provides some assistance in appropriately labeling many material, functional,
and social manifestations of ill health, while the International classi� cation of
primary care (ICPC) has to some extent facilitated more accurate designation of
the diverse problems, ill-de� ned conditions, complaints, questions, and symp-
toms initially presented by patients, especially to primary care and family
physicians (Lamberts et al., 1993). These two classi� cations also embrace labels
for patients who have well-de� ned diseases, but whose needs are for rehabili-
tation or palliation, rather than efforts at cure. New movements and disciplines
have emerged to help some of these groups: the hospice and palliative care
movements, multidisciplinar y pain clinics, rehabilitation programs and, of
course, family medicine and geriatric medicine. The fact that they often involve
other health professionals working as a team is signi� cant, since disciplines such
as nursing, physiotherapy , and speech or occupational therapy think naturally in
terms of function rather than pathology.

Several recent developments may be viewed as symptoms of the crisis that
confronts us:

· Every Western society now places the rapidly escalating costs of technological
medicine at the forefront of its agenda (O’Brien, 1999). Physicians have
seldom been trained to think in terms of cost–bene� t or cost-effectiveness
analyses at the individual or population levels. But governments are increas-
ingly compelled to confront the issue when health care expenditures amount
to more than 10% of their gross domestic product (GDP).

· At the same time, the public service function of governments in the domain
of health is increasingly restricted by, or involved in, the emergence of a
powerful “medical–industrial complex” which tends to override scienti� cally
justi� ed policies with a pro� t-seeking orientation (Bloom, 2000).

· Failures in physician–patient communication are an important factor in the
increasingly high rates of malpractice litigation (Lown, 1996).

· The rapid emergence of “alternative” or “complementary” medicine expresses
the growing dissatisfaction of patients with what in Western societies has
become traditional medicine (Gordon, 1996).

· Especially since the introduction of psychoactive drugs and the rise of
experimentally oriented neurosciences, many exponents of academic psy-
chiatry increasingly consider their discipline to be a biological domain. Apart
from the many fascinating discoveries made during this development, in many
institutions psychiatry (or rather “biopsychiatry”) has joined somatic domains
in their transition away from a systemic and interactive orientation (Ulrich,
1997).
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· The emergence in the last two decades of a literature of illness narratives—of-
ten highly critical of medical care—is a reminder that illness is a human
experience, not only an abstraction (Brody, 1982).

· The data in all Western societies indicate an epidemiological trend in the past
generation toward an increasing social class gap in levels of health, a trend in
con� ict with the underlying moral premise of health equity for all persons, not
to mention the even more important gap between so-called developed and
developing regions of the world (Beaglehole & Bonita, 1997).

· The growing unrest, even disillusionment , among doctors in Western industri-
alized countries attests to their discomfort with the manner in which medical
care is organized, managed, and � nanced (Le Fanu, 1999).

Our answer to the third question, then, is that health professional s directly
confront a growing body of data that no longer can be explained or dealt with
by the traditiona l paradigm, and as a consequence there are increasingly serious
“internal” reasons for a fundamental reexamination of that paradigm.

Fourth Question: Will a Change of Paradigm Affect Medical Prac-
tice, Education, and Research?

We now provide examples of pressing questions and unsolved problems for
which studies need to be designed, instruments devised, data acquired, and
usable information generated. Research bearing on these types of problems is a
requirement for understanding the contemporary panorama of health and disease.
Empirical research by family physicians and other generalists, largely in primary
care ambulatory and home settings, is essential for analyzing the webs of
causality that we argue are associated with the manifestations of health and
disease (MacMahon & Pugh, 1970).

· If Helicobacter pylori is a necessary factor in causing peptic ulcer disease,
why do so many “carriers” not develop the disease? If the somatic factor alone
isn’t always suf� cient, what are the predisposing and precipitating factors?

· What role in the course and severity of breast cancer do sociocultural attitudes
towards breast dis� gurement play (Edelstyn & McRae, 1975)?

· What in� uence does separation, whether from a family member, neighbor, or
even a pet dog, have on the precipitation of cardiac failure (White et al.,
1958)?

· How frequently does a patient’s onset of tuberculosis re� ect a life consisting
of “two years of increasingly disturbing occurrences,” including such contem-
porary plagues as AIDS, substance abuse, and aboriginal poverty (Lerner,
1996)?

· What levels of mortality correlate with the existence or non-existence of
supportive social nets in the patient’s immediate environment (Berkman &
Syme, 1979)?
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· How does the psychosocial situation at work relate to the occurrence of
myocardial infarction (Marmot et al., 1997; Siegrist et al., 1997)?

· Is the placebo effect the expression of an illusion (an artifact as it is often
called) or is it an expression of the natural history of the disease or regression
to the mean (Ernst & Resch, 1995)?

· Does the “healing context” or the “healing relationship” correlate with somatic
improvement on its own or by intensifying the effects of conventional (and
“alternative”) therapeutic measures (Brody, 1982; Harrington, 1997; Schön-
bächler, 1998; Spiro, 1998)?

· How do fears, threats, grief, and mourning affect morbidity and mortality in
close relatives (Cannon, 1957; Kiecolt-Glaser & Glaser, 1995)?

· Is depression associated with some conditions, such as pneumonia, a precursor
or sequela of the illness?

· Why do patients recover more rapidly in some hospitals than in others
(Gillespie, 1991; Revans, 1996)?

· How can we obtain, by descriptive clinical research, a better understanding of
illnesses that do not � t contemporary conventional disease categories?

· Is there a relationship between emotional and spiritual development and the
progression of cancer or survival?

· Are there illnesses that correlate with the patient being “caught in a trap”?

Once the hegemony of the biomechanical model was established, the types of
questions presented above seldom rose to the level of awareness in established
research communities. For the most part these communities continue to ignore
the intriguing published research that is available and for which the � ndings
rarely have been replicated by other investigators, to say nothing of being
incorporated in medical education and practice. Yet, such questions are critical
for understanding today’s health and disease issues and the personnel, resources,
and institutions required to respond appropriately. The methods for tackling
them and the type of data generated in this kind of research reaches across the
mind–body borderline and the physician–patient and patient–institution (or
health care system) interfaces.

Among the problems limiting the development and widespread acceptance of
a new scienti� c view is the lack of empirical research on their preventive and
therapeutic implications. For example, there is strong evidence for the placebo
effect, and strong support for its explanation, at least in part, as an effect of the
physician–patient relationship , but we do not know how physicians can actively
and consistently produce this effect. We know that elderly people’s self-
assessments of their health is a stronger predictor of their survival over the
ensuing seven years than the objective data from their medical records (Idler,
1992). But we do not know the basis of this assessment. Do they have an
intuitive sense of their health status that is superior to the medical assessment?
Or do their beliefs determine their survival? If the latter, will a change in those
beliefs affect their survival and can physicians actively promote this change? We



178 H. G. Pauli et al.

know the immune system in animals can be conditioned to respond to an inert
substance (Ader & Cohen, 1991). We know also that the immune system
response in humans can be boosted by such practices as meditation, self-
hypnosis, imaging, and biofeedback (Hall et al., 1993; Hoffmeyer, 1997).

We need to understand the webs of causality or even causal mechanisms—the
salutology or nosology—that explain their correlation with related information
bearing on the maintenance of health or susceptibility to disease in today’s
societies. Of greater importance, the expanded knowledge derived from such
research can have signi� cant impacts on preventive strategies, to say nothing of
the comfort of patients. It may be easier and far less costly, for example, to deal
with separation anxiety, concerns about job mobility or control, and provision of
support services than to hospitalize or investigate the “organic” aspects of
diverse conditions associated with such experiences. Granted it will take more
time on the part of the physician to listen and understand each patient’s life
situation and, most important of all, its meaning and impact on that person at that
time.

The problem of the observer, that is, the reconsideration of the relation
between subject and object, calls for a fundamental revision of the relationship s
between physicians and their patients. A thorough understanding of this
phenomenon is essential to the conduct of any research focused on medical care
per se, especially at the primary care level. This follows from the insight that
“objects” are perceived by people in ways that re� ect their subjective environ-
ment. Perceptions may differ considerably between an observing and an ob-
served person. The relationship between the two individuals, therefore, cannot be
linear and static, but must be circular and dynamic. Part of the “environment” of
an individual (physician or patient) is his or her partner in the relationship. The
goal should be the creation of a common reality between physician and patient
(Uexküll & Wesiack, 1997; McWhinney, 1996). This interaction is to be
considered as an act of purposeful, scienti� cally founded endeavor and not
merely an expression of a humanistic attitude or an invocation of the so-called
“be kind to patients” movement.

Traditional, biomechanically oriented physicians, of course, cannot be accused
of being inhuman. Nevertheless, if the present analysis has merit, it follows that
medical schools should convey to students and physicians at the conceptual level
an integrated view of the idiosyncratic environment surrounding each living
system—including each patient’s. At the practical and interpersonal level the
physician must be familiar with the well-tested skills of listening, observing, and
eliciting information and controlling its reliability, validity, and quality. These
are concrete parts of the medical task for all physicians and especially for
researchers in family medicine and primary care. Important as they are, however,
skills alone are not enough. The control exerted by the physician in the
traditional biomechanical clinical relationship protected him or her from some
very disturbing feelings. Sharing this control with the patient, renouncing power,
and encouraging the expression of feelings removes this protective barrier. Much
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greater understanding of interpersonal relationships and, above all, self-
knowledge are required (Lipkin et al., 1995).

These insights also have major implications for medical education. On the
basis of a scienti� cally corroborated world-view, described in our response to the
second question, we will need to restore the idea of medical education as a moral
education. By this we mean attention to personal development of each student
in the moral sense through the cultivation of true sentiments, of habits of
re� ection, of imagination, of curiosity, and of capacities for introspection . It will
involve also the correction of false sentiments. This requires a different paradigm
of knowledge. It is a paradigm that has virtually disappeared from medical
education: the personal, particular, intuitive, affective understanding of experi-
ence. Such tacit knowledge can be introduced by a new integrated “basic
science” and transmitted mainly by the informal curriculum, the environment of
learning, the moral climate of the medical school, and the belief systems and
actions of its teachers (McWhinney, 1978; Pauli, 1989). Nor do recent develop-
ments in the teaching of ethics � ll the need for this kind of knowledge. Courses
in bioethics usually deal with ethical issues on the level of discursive logic or
even legal exposure. This enables students to see the issues as external to
themselves and absolves them from the task of self-understanding .

Under these circumstances, at a more basic level, medical education, as an
important fraction of the overall health care enterprise, delivered by state and
privately supported institutions , systems, and professionals, has to be considered
as a social good. Consequently , a medical school’s responsibilit y to the public
assumes the form of an enduring social contract which extends beyond the
autonomy of the medical establishment or, even more explicitly, of its academic
components.

The need to consider an ecological context of health, including all facets of
communication, is part of the more general requirement that phenomena be
viewed as components of the systems into which they are integrated at a higher
level of organization (von Bertalanffy, 1968). At a somatic level, it will be
dif� cult to understand the immune system without a notion of the environmental
(ecological) factors that determine its function. In the sociocultural domain
future physicians must learn to care successfully for patients of a cultural
background different from their own; for this they will require some familiarity
with this culture (Fadiman, 1997).

An epidemiological view of medicine’s history should modify assessments of
the impact of clinical interventions on the population’s health. For example,
increases in life expectancy are often cited as the consequences of treating
infectious diseases with antibiotics . Thomas McKeown’s (1913–1988) meticu-
lous analysis of historical data showed that “medical” factors usually played a
minor role in these developments. Throughout the 19th and 20th centuries, until
recently, mortality due to tuberculosis in Western societies decreased steadily.
The advent of speci� c antibiotics in the 1950s only minimally bent the down-
ward trajectory of mortality. Factors such as improvements in nutrition, water
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supplies, and sanitation appear to have played major roles. The resurgence of
poverty, alienation, and inadequate nutrition may well be associated with the
contemporary increase in tuberculosis (McKeown, 1976). These examples illus-
trate the constant challenge to the physician’s “context sensitivity.” Physicians
are required to “think big,” possibly in order to “act small.” While workers in
many other � elds have more freedom to choose between pursuing either
extremely specialized or very general interests, physicians with frontline re-
sponsibility for their patients do not have that choice. It is this level of
responsibility , represented by family and other primary care physicians, at which
medical education should aim.

Susanne Langer (1895–1985) said (1979) that when the springs of philosoph-
ical thought of an age have run dry, leaving questions that are unanswerable in
terms of its Weltanschauung (world-view), the succeeding age does not answer
the questions but reframes them. We are, in her view, at the end of a
philosophica l epoch, when the generative ideas of the 17th “Century of Genius”
(Whitehead, 1861–1947) have served their term (Whitehead, 1926). “If we
would have new knowledge we must get us a whole world of new questions.”
A new generative idea has dawned, Langer argues: the power of symbolism. “In
the fundamental notion of symbolization … we have the keynote of all human-
istic problems.” Symbolism is an important feature of biosemiotics as de� ned
above. We now have in our hands the key to the seemingly insoluble problems
of our time: the separation of subject and object, the split between head and
heart, and between the physical and the spiritual—not only at the “belief” but
also at the scienti� c level. (Barbour, 1990; Polkinghorne, 1998).

In many ways the healing of this split is also an objective of gender studies.
Feminist critiques of an objectivistic male culture of science question its aims,
its premises, and its methods (Meier-Seethaler, 1997). They are seen as expres-
sions of an historical evolution that considers man the hunter as the downright
generator of culture, while woman the gatherer, at a lower level of social power,
remains responsible for the more personal part of human existence (Slocum,
1975). Feminist science strives for a systemic restoration of this gross imbalance
of scienti� c culture.

Systemic views and concepts, crucial to medical practice, emerging from these
developments, have major implications for the profession’s educational policy
and development. The predominant role that primary care should play in this
future development should be obvious (Pauli, 1990). Clearly a new paradigm
will also shape medical research, especially research by family medicine and
primary care investigators . More generally, the currently small and future large
number of primary care professionals involved in academic development need a
boost of support in terms of resources and training opportunities . The nature of
“academic excellence” needs to be reexamined. Today it is tightly connected
with the “predominance of the part” (see further, below). Nobel laureates in
medicine are almost exclusively molecular or genetic biologists . The status of
“physicians” and other generalist health personnel will have to be reconsidered.
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Highly specialized disciplinary research will continue to be needed, but should
no longer be so preeminent. It will share resources with interdisciplinary
research as, for example, in the new � eld of psychoneuroimmunolog y (Ader et
al., 1991). Above all, but perhaps least clearly evident, a new paradigm will
shape health policy, planning, and organization, including the distribution of
political and professional power at the family, community, regional, national,
and international levels. Systemic and integrated thinking by those who make the
basic decisions should help to diminish much of the inequity, inef� ciency,
ineffectiveness, and waste characteristic of today’s Western health care systems.
Within health care institutions , the nature of relations between physicians and
other health personnel, managers, and economists will come under basic scrutiny
(White, 1991). With a renewed interest in the production and maintenance of
health, the focus of the medical profession’s task will turn to what is called a
healthy person in everyday language. A person, as contrasted with patient, the
term so long favored in professional medical contexts, should balance the
traditional asymmetry between her or him and a traditionally dominant (mostly
male) physician. Healthiness, then, can be seen as a dynamic state, not some
abstract ideal. It includes well being and function under the condition of a sense
of coherence, possibly in spite of the presence of disease, impairment, pestilence,
imprisonment, etc. (Antonovsky, 1987).

Finally, the vision of a true change of paradigm in medicine must also include
the use of other words and terms. The term “basic sciences” may serve as an
example. It denotes, in medical schools, the point of departure upon which all
the more applied sciences and areas of practice are founded. It ranges from
time-honored anatomy and physiology to more recently introduced � elds such as
molecular biology and biophysics. Characteristically, they are aimed at parts—
organs, cells, molecules—and their mathematically describable functions—rather
than at organisms, persons, or even individual–environment contexts. Following
our analysis of medical paradigms we have to consider whether these “parts” are
truly “basic.” Clearly they are important; we need many of them when we
practice medicine and their study has contributed enormously to medicine’s
capacity to help individuals and populations. Future clinicians, however, can
hardly survive with an ever-increasing number of them. The “basics” have
become unmanageable.

These “parts” have emerged during the evolution of the scienti� c subjects and
related disciplines and specialties, rather than from their relevance for health and
disease or of competence to practice medicine. One answer to the problem of the
information overload generated by contemporary biomedical research is the
increasingly sophisticated technology available for information retrieval and
management, when needed. This should increase the appropriateness of the
search for requisite knowledge generated by the “parts.” The fruits of the
information age provide another reason for abandoning an outdated encyclopedic
model of medical education. The medical disciplines as they evolve and divide
have become optional scienti� c resources. If they can no longer be called
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“basic,” what, then, is basic to medicine in general and, therefore, to medical
education? To � nd answers to this question is a precondition for reforms at the
where, how, and above all, at the what levels of medical education. Medical
education, in turn, will in� uence science and research as well as the organization
and provision of health care.

As one example consider a vision of a reformed medical curriculum. Why
should students not be introduced to medicine at its truly basic level, envisaging
a somatopsychosociocultural model, drawing on existing systemic sciences
concerned with the interactions of individuals and their environment such as the
neurosciences, immunology, epidemiology, psychology, and sociology? In such
a model the former “basic sciences” in the context of contemporary problem-
based learning would become instrumental sciences, systemic ones could then be
considered as basic (Uexküll & Wesiack, 1997; Pauli & Schüffel, 1998).

Our answer to the fourth question, then, is that a change in the medical
paradigm should inevitably reverberate throughout all of medicine, health care
and health professions education.

Conclusion

Change in the medical paradigm on which the preceding questions and answers
were centered is, in most areas of the world, a vision far from reality. Reforms
along the lines we propose will inevitably generate problems of sociopolitica l
power. Again, take medical education as an example. The established power of
the present curricular decision-makers, the highly specialized academic elite,
would have to be superceded. The slowly developing cadre of conceptually
competent generalist practitioners (i.e. family physicians, general internists, and
general pediatricians) in cooperation with representatives of other major health
professions such as public health and nursing would be “in charge.” Specialized
disciplines would render their services where needed—a bottoms-up situation!

Primary care professionals in venues with the least entrenched academic
hierarchies might well take the lead in such an overdue development. At the
same time, however, there is an urgent need for top quality primary care research
on important clinical problems that provides empirical support for the 21st
century’s new medical paradigm. If done under the paradigm we have sketched
in this series of articles it would reinforce accommodation to the many messages,
meanings, and observations that seem so frequently ignored by the scienti� c
world-view underlying contemporary Western medicine.

Of equal urgency is the requirement that politicians, policy-makers, and the
public understand that the expenditure of more money, the development of ever
more technology, the proliferation of diagnostic procedures, and the labeling of
more individuals as “diseased” may not be helpful. This is especially true when
directed, for example, toward “correcting” cholesterol levels, blood pressure,
coronary artery blood � ow, or detecting minuscule, asymptomatic prostate
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cancers. Such manipulations do not necessarily produce healthier populations or
happier individuals . It may be more important to understand the impact of life
experiences on individuals and to learn more about their in� uence on the body’s
sensory apparatus and regulatory systems. In general, we need to know more
about the consequences of life experiences for the maintenance of “health” and
the genesis of “disease.”

And what exactly is the physician’s task? Is he or she to be a “� xer” of
disordered bodies, a “healer” or, as someone put it, a “biospiritual guru”? These
are value judgments that individual patients, physicians, managers, and society
will make. What comes � rst, however, is reforming the what in medical
education and reinforcing scienti� c research, largely at the primary care level, to
better understand the life circumstances that are associated with health and its
absence. It is certainly not more data we seek—better information would help,
and certainly credible knowledge is a requisite—but above all we seek wisdom.
We hope that our analysis stimulates others to consider the issues we raise.
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