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decisions for nontraumatic complaints of arm, neck,
and shoulder.9
In a poignant essay, Blevins reminds us that
research is a valuable but distant source of knowledge.
When it comes to clinical practice, patients remain our
greatest teachers.10
To read or post commentaries in response to this article, see it
online at http://www.annfammed.org/cgi/content/full/7/5/386.
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A Science of Connectedness
Kurt C. Stange, MD, PhD, Editor
Ann Fam Med 2009;7:387-395. doi:10.1370/afm.990.

H

ow can health care reform approach the holy
trinity of equitable access, controlled costs,
and high value?
How can the sweet spot be found in the midst
of the politically charged and personally wrenching
trade-offs? The sweet spot is where increasing access
to health care creates a sense of commonality rather
than division, where choices about the use of services
are prioritized based on personalized knowledge rather
than crude administrative rationing, and where cost
control happens in ways that add value and diminish
waste.
Previously, this editorial series examined the problem of fragmentation,1 a generalist solution,2 and the
paradox of primary care.3 This fourth piece in the
series explores an integrated way of understanding
how the components of health care can work together
to balance access, cost, and quality. This framework
is not so much a cookbook as a way of making sense
of the current situation and a guidepost for traveling
hopefully to a better future.
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CONNECTING THE PARTS AND THE WHOLES
In the summer of 1968 in the Austrian mountain
hamlet of Alpbach, author Arthur Koestler convened
a scientiﬁc symposium intended to challenge “the
insufﬁcient emancipation of the life sciences from the
mechanistic concepts of nineteenth-century physics
and the resulting crudely reductionist philosophy.” 4(p2)
The participants’ task then is highly relevant to health
care today, which is stuck in a similarly old-fashioned
worldview that does not ﬁt the reality of how health
is lost and created, and how the pieces of health care
evolve together to create value.
At the Alpbach Symposium, scientists from a variety of ﬁelds, including biologist Paul Weiss, biochemist Holger Hydén, developmental psychologists Jean
Piaget and Bärbell Inhelder, psychopharmacologist Seymour Kety, humanist psychiatrist Viktor Frankl, evolutionary biologist C. H. Waddington, and the father
of general systems theory, Ludwig von Bertalanffy,
presented data from vastly diverse experiments and
observational studies. The common thread—actually
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more of a chain of evidence—was that biological and
social phenomena, like molecular and physical occurrences, evolve as events with many degrees of freedom,
but with “ordering restraints exerted upon them by the
integral activity of the ‘whole’ in its patterned systems
dynamics.” 5(9)
Symposium participants described life in different
ways—observations, scientiﬁc experiments, mathematical formulae. But they agreed on the concept that the
phenomena of life (as well the physical world) are best
understood as both parts and wholes. Koestler called
these wholes that simultaneously are parts of other
wholes holons.6 The world, be it atoms, cells, or social
phenomena, is made up of holons.
Holons are arranged in nested hierarchies that
Koestler called holarchies. For example, subatomic
particles are included in atoms, which are subsumed
by molecules, which make up crystals, and so on. Each
higher level transcends and includes the one below.
A decade later, psychiatrist George Engel identiﬁed
similar relationships in health care and health. Seeing
that “all of medicine is in crisis” from “adherence to a
model of disease no longer adequate for the scientiﬁc
tasks and social responsibilities of either medicine or
psychiatry,” 7(p129) Engel8 articulated a similar hierarchy
to the one proposed at Alpbach. As displayed in Figure 1, each higher level in this holarchy (atom, molecule, organelle, cell, and on) transcends but includes
the level below.
More recently, understanding of complex adaptive
systems has further evolved9-21 in ways that put the useful concepts of holons and holarchies into a richer context for understanding how health care can be improved.
Ken Wilber has synthesized much of this evolved understanding,22,23 including the following principles24:
• Reality is composed “of wholes that are simultaneously parts of other wholes, with no upward or
downward limit.”
• Holons can be understood both horizontally and
vertically. At the horizontal level, they balance selfpreservation and adaptation, conserving themselves
with time, while adjusting to other holons at their
level. Vertically, they balance the possibility of selfdissolution to a lower level, and transcendency—
becoming part of another holon—at a higher level.
Extensive pathologies can appear when these balances are not right.
• Emergent holons transcend but include their predecessors. As they do so, new properties emerge that
are more than the sum of the properties that came
before. Furthermore, each higher level of evolution
produces greater depth (but smaller numbers of
holons). Thus, lower level holons are more fundamental; higher levels are more evolved.
ANNALS O F FAMILY MED ICINE
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Figure 1. Systems hierarchy (levels of
organization).
To view this figure, please see the print version of the September/
October Annals of Family Medicine, page 388.
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• Holarchies coevolve with other holons and holarchies in their environment, but each level continues
to depend on a network of relationships with other
holons at the same level.
• Evolution of holons moves toward greater differentiation, variety, complexity, and organization.
How can these concepts help us understand the
provision of high-value health care?

As in any holarchy, there are other levels above and
below. Levels lower than those depicted likely relate
to instrumental factors (such as scheduling and record
keeping) that enable health care. Higher levels likely
relate to spiritual dimensions of care.
The holons of health care in the 4 related levels in
Figure 2 are described below.

Fundamental Health Care
Fundamental health care relates to addressing patient
A HOLARCHY OF HEALTH CARE
concerns, acute and chronic illnesses, prevention, and
The components of health care, much as the phenomena mental health. The reasons patients seek health care
of the natural world, also can be understood as both
services have been empirically classiﬁed as desire for
parts and wholes—as holons. The holons of health care, medical information, psychological assistance, therasuch as services, structures, and relationships, are more
peutic listening, general health advice, and biomedical
than isolated commodities to be delivered, bought, and
treatment.25 Addressing the reasons for the visit obvisold. They are related to each other in observable ways
ously is fundamental to meeting patients’ needs.
that include hierarchies of holons, ie, holarchies.
More than one-third of all outpatient visits26 and
Figure 2 depicts 4 levels of health care, ranging
nearly two-thirds of visits to family physicians27 are for
from fundamental to healing and transcendence. The
care of acute illness. In such specialties as dermatollower, more fundamental, holons in this holarchy enable ogy or cardiology, the top 6 diagnosis clusters account
higher-order functions, such as integrating, prioritizing, for 70% to 90% of patient visits.28,29 In primary care,
and personalizing. The higher-order functions of health reasons for visits are so diverse that only one-half can
care transcend but include the lower—adding new
be classiﬁed in the top 20 diagnosis clusters.27-29 Many
emergent properties that build on, but are more than,
of these acute illnesses are self-limited and thus require
the sum of those below.
medical care only to the degree to which they cause
patient concern or have symptoms that the patient needs help
Figure 2. Holarchy of health care.
managing. Instrumentally, care
of such conditions may be well
Holarchy of Health Care
managed by allied health professionals or in urgent care settings.
What is not known is the degree
to which providing acute illness
care in a single medical home
Abiding
even when
or with a personal clinician fosHealing and
healing cannot
Transcendence
ters the trust and interpersonal
be fostered
relationships that are needed
Fostering healing
to fully perform higher-order
health care functions.
Balancing individual, family,
community, and system needs
Chronic illnesses account
and opportunities
for
a substantial and growing
Prioritized Care
Iterating between biotechnical
and biographical based on
proportion of health care—37%
deep knowledge of both and
of all outpatient visits in the
connections to others
United States in 2006.26 This
proportion is increasing subIntegrating care across acute and
chronic illness, prevention, and mental health
stantially as the population
Integrated Care
Management of multimorbidity
ages and as behavioral risk factors and obesity increase the
Psychosocial care
prevalence of chronic diseases,
Proactive management of chronic illness and prevention
Fundamental
such as diabetes, hypertension,
Health Care
Care of acute illness
osteoarthritis, and cancer.30 PreManagement of patient concerns
ventive care is the main focus
of 19% of all outpatient visANNALS O F FAMILY MED ICINE
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its,26 and in primary care, one-third of visits for illness
involve preventive service delivery,31 often tailored to
risk factors32-34 or teachable moments.35,36 Both chronic
illness management and effective delivery of preventive
services require a proactive approach and supportive
systems that go beyond reacting to patient concerns
and providing acute illness care.37 Thus, much current health care systems research and development is
focused on increasing the ability of primary care to
prevent and manage chronic illness.38,39
Recent efforts to control costs and increase quality
by “carving out” mental health care have led to increasingly fragmented care.40,41 There are, however, great
opportunities for both controlling costs and improving care and outcomes by integrating primary medical
and mental health care.40,42-44 Psychosocial care also
involves helping patients manage life events and the
stresses and joys of daily living that do not cross the
threshold to a mental health diagnosis.40,45 An ongoing patient-physician relationship developed over time
can provide a basis for integrating mental and physical
health care.46,47
Integrated Care
Multimorbidity (the co-occurrence of multiple medical conditions) and comorbidity (the co-occurrence of
conditions beyond a particular index condition)48 are
seen in one-half of all outpatient visits.26 Multimorbidity, particularly common in the aging population49,50
is the rule rather than the exception among primary
care patients,48-54 and the typical primary care visit
addresses 3 to 4 problems.51,52 Most scientiﬁc evidence
explicitly excludes people with comorbid conditions,
however.49,53 Thus, because of limitations in the current
scientiﬁc paradigm, the care of multiple conditions,
particularly the care of whole people with multiple
conditions, is relegated to the art rather than the science of medicine. Evidence-based guidelines are not
helpful; in fact, they are potentially harmful for a large
proportion of patients seen in primary care.49,53-55
Higher-level health care involves not only attending to multiple chronic medical conditions, but also
requires the integration and personalized prioritization
of care across acute and chronic illness, prevention,
and mental health.2,3,56-58
Prioritized Care
The ability to prioritize and integrate care based on
an inclusive view and personal knowledge is a crucial
primary care function that is only beginning to be
recognized. Although recent research has begun to
provide evidence on how preventive services can be
prioritized at the level of the population,59 prioritization of care at the level of the person and across acute
ANNALS O F FAMILY MED ICINE
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and chronic illness, prevention, and mental health has
received scant attention in medical science.56 Prioritization and integration of care may help explain the
paradox3 that primary care–based systems result in
better population health and lower costs60,61 and higher
(or similar) quality of care62 at lower cost,63,64 despite
evidence that evidence-based guidelines are followed
at lower rates. At the individual level, prioritization
can involve protecting patients from overuse of tests
with high false-positive rates that begin a cascade of
interventions and procedures of marginal beneﬁt.65 At
the system level, prioritizing care may involve efﬁcient
care of families66,67 and use of equally effective but
lower-cost treatments.68
Primary care beneﬁts the individual and the health
care system by balancing biotechnical and biographical
care.69,70 This balance is a complex function that results
in the personalized application of the best scientiﬁc
evidence, tempered by the best evidence from personal
context.71 Limiting resource use at the system level can
only be done crudely, where it is widely seen as rationing. Selective use of resources, however, based on ﬁrstcontact access, a comprehensive whole-person family
and community focus, care integration, and continuous
relationships,72,73 results in prioritized care that protects patients from overtreatment.65 Personalized care
that is prioritized based on knowledge of the person,
family, and community rather than crude system-level
rationing is most likely to enhance beneﬁt to the person and the population.
Healing and Transcendence
Healing sometimes involves more than cure. It
involves the transcendence of suffering.74-76 For optimal healing, clinicians must identify and develop
knowledge of opportunities for cure, the values of the
patient, connection with community, and possibilities for transcendence. Sometimes healing cannot be
fostered. A difﬁcult and important aspect of health
care is to stick with the patient and family even when
“success” is not forthcoming. This is a higher, noninstrumental level of caring.
The healing and transcendence level of the holarchy of health care is particularly important during
key moments in the life cycle, such as life-threatening
illness or a major personal or family event. Death and
dying45,77 in particular are poorly handled by the US
health care system, both in terms of cost78 and human
suffering.79,80 High-order healing functions can be fostered by speciﬁc short-term approaches to care81 and
by longitudinal relationships and abiding over time.74-76
Patients particularly recognize the value of healing
relationships when they include both going through a
key event together and abiding over time.46,47
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Although much is made of the importance of medical professionalism,82,83 there is a role that surpasses
that of clinician or even healer. This role involves
being a friend, and when it is appropriate, it represents
not a loss of professionalism as much as an expression
of unselﬁsh love that is the mark of the healer.2

APPLYING THE HOLARCHY
OF HEALTH CARE
A previous article in this series2 told the story of a
patient, Jim Bauer. Jim received fundamental care
over time, which enabled moving to the higher level
of an integrated approach to diagnosis and treatment
when he developed a complicated illness. The ongoing relationship helped difﬁcult therapeutic decisions
about treatment for 2 cancers and an aortic aneurysm
to be prioritized in a way that was congruent with
Jim’s values, avoided individual risk, and maximized
value for the system. A temporary break in this relationship diminished the opportunity for healing and
transcendence during the time immediately before
his death. The therapeutic relationship, however, was
resumed with the “hidden patient,” 45 Jim’s wife, Doris,
who received care across the entire continuum of the
holarchy of care.
Understanding the holarchy of health care can help
us organize health care more effectively. For example,
if information systems, which currently function at the
fundamental level, were expanded to include information on patient preferences and individual medical risks, reminder systems would better enable care
integration, personalization, and prioritization across
multiple illnesses and domains. Systems that balance
convenience of access with enhancing access to a personal clinician and health care team during key transitions and life events could change health care from an
isolated commodity into a relationship-centered continuum that maximizes integration, prioritization, and
when needed, healing and transcendence. If we take
seriously the need for time to develop person-focused
relationships that are required for development up the
health care holarchy, we would minimize the unhelpful
distraction of disease-speciﬁc coding and incentives for
fundamental primary care,84-86 reimbursing instead for
accessibility, comprehensiveness, integration, and personalization functions that provide the added value of
primary care.58,73,87 A holarchy-informed system would
engage primary care clinicians as a ﬁrst contact and an
ongoing resource for integrating and prioritizing care,
engaging specialty care selectively when it can be most
effective.62,88-90 An effective system to enable individuals, families, and communities to evolve along the
holarchy would have at least a 50-50 mix of generalists
ANNALS O F FAMILY MED ICINE

✦

and specialists, rather than the current and worsening
imbalance found in the United States.

LIMITATIONS
The holarchy of health care displayed in Figure 2
interacts with other holarchies and evolves with time.
Thus, an accurate depiction of the holarchical system
of health care needs to consider its interactions with
other systems. The biological and social processes that
cause health and illness (some of which are included
in Figure 1) are an important factor in how health care
works, just as economic and environmental systems
affect both health care and health.
In addition, the levels of the holarchy of health care
proceed to both higher and lower levels of development beyond those levels that are shown. Higher levels
likely involve spiritual dimensions. Lower levels likely
involve factors that enable fundamental health care.
A full depiction of these multiple holons, interactions,
and levels deﬁes simple visual representation.
Further, although the holarchy hypothesized here
meets most of Wilber’s tenets,24 it is not clear that
destroying lower holons would obliterate all of the
holons above. It may be possible to provide abiding,
transcendent health care without addressing all of the
lower levels of care. A similar critique has been leveled
against Maslow’s hierarchy of need,91, 92 namely, that
higher levels sometimes are possible without having
achieved the lower levels.93 This limitation likely results
from the coevolution of this holarchy with other
related holons and hierarchies that are not depicted.
Thus, the holarchy of health care depicted here
is a simpliﬁcation of the true complexity of effective
levels of health care. Recognizing these additional
interactions, however, does not negate the simple
usefulness of understanding that phenomena in health
care and the natural world are both parts and wholes
(holons), and that hierarchies of these holons (holarchies) can be recognized. Recognizing the interaction
of these and other holons and holarchies can help
explain surprises94,95 and reconcile silos of understanding that misrepresent the world in ways that block
advancement. For example, Glass and McAtee recently
have used systems concepts and their evolution to
try to reconcile the ﬁelds of sociobehavioral science
and public health.96 Others have called for both vertical and horizontal integration to achieve high-value
health care.97-101

IMPLICATIONS
The holarchy presented here leads to a number of useful implications and hypotheses for understanding the
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nature of health care and for organizing and improving
care.
• Since the phenomena of health care and health are
context dependent, it is helpful to understand their
nature as holons—part/wholes that are simultaneously part of other wholes that coevolve over time.
• Understanding the components of health care as
related holons rather than isolated commodities can
help us to develop systems that foster care which is
more relationship centered, less fragmented, and of
greater value.
• Lower-level tasks, done faithfully over time, can
build relationships that enable higher-level tasks.
• Higher-level tasks in the holarchy provide an
important frame and boundary for lower-level tasks.
Lower-level tasks set the possibilities from which
higher-order health care holons can emerge.65
• Even within levels of the health care holarchy, integration is possible and desirable, eg, at the fundamental level, integrating mental health with other
basic care rather than carving it out.
• With most current crude quality assessment tools
and information systems, we know how to measure
only the fundamental holons of health care.102
• Measuring and incentivizing only the lowest level of
the holarchy may unintentionally disincentivize and
block progression toward higher levels.
• Even though the higher level tasks are less instrumental and therefore less easily speciﬁed, they could
be enabled by systems and information technology
(IT). For example, IT could prioritize prompts based
on epidemiological data, thus using the fundamental care level to enable the integrated care level. IT
could prioritize prompts based on information on
patient preferences and societal costs or beneﬁts,
thus enabling the next level of prioritized care. IT
could provide a mechanism for ongoing self-reﬂection about patients’ evolving preferences, thus moving from our current static approach to living wills to
an evolutionary approach that better reﬂects the reality of how patient’s preferences work, and preventing
us from getting locked into health care approaches
that push technology in the ﬁnal days of life way
beyond what people want, and that drain our coffers
with unwanted, unneeded, unhelpful, and sometimes
cruel care that is done to people rather than provided
in partnership with them.
• Care organized to foster development along the holarchy may help to reframe health as more than the
absence of disease,103 but as a foundation for achievement,104 and as relationships and the meaning derived
from them.105,106
• Primary care often is thought to be simple; however, the holarchy of health care reveals increasing
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complexity. Lower-order functions are the building
blocks that develop the relationships necessary to
accomplish higher-order functions. Lower-order
functions relate to managing individual problems
based on various kinds of evidence. Higher-order
functions involve more sophisticated prioritizing,
personalizing, integrating, and abiding.
• Although current incentives and systems often
obstruct development toward the higher levels in the
holarchy of health care, high-quality primary care
need not be limited to fundamental functions; with
support it can incorporate the higher levels of integrating and prioritizing and thereby foster healing.
• Knowing this holarchy can help in the design of ﬂexible, personalized health care delivery systems that
foster the most developed care necessary for a given
situation while providing cost-effective simple care
when appropriate.
• Both specialist and generalist approaches are needed
for effective health care. The broader scope of generalists can help focus the more narrowly construed
work of specialists.
• Ongoing care based on understanding and acting on
this holarchical organization of health care is likely to
lead to lower costs, less waste, greater personalization,
greater effectiveness, and greater value in health care.
• Understanding and acting on this holarchy may lead
to less emphasis on health care and more emphasis
on related holarchies of health and the social determinants of health107 that are not about the health
care industry.
• Understanding and acting on this holarchy is likely
to lead to health care that involves greater caring,
and serves as a force for greater personal development and interpersonal and societal solidarity.

JOIN THE EXCHANGE OF IDEAS
We invite readers from diverse ﬁelds to comment on
and provide examples that challenge or support the
concept of holons and the holarchical organization of
physical, biological, and social systems. We encourage
readers to consider and comment on the implications
of this knowledge for understanding and improving
health care and health. Please join the discussion at:
http://www.AnnFamMed.org.
To read or post commentaries in response to this article, see it
online at http://www.annfammed.org/cgi/content/full/7/5/387.
Key words: Systems theory; models, theoretical; delivery of health
care; primary health care
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