
A Conceptual Model of the Role of Complexity in the Care
of Patients With Multiple Chronic Conditions

David Grembowski, PhD,* Judith Schaefer, MPH,w Karin E. Johnson, PhD,w Henry Fischer, MD,z

Susan L. Moore, PhD, MSPH,z Ming Tai-Seale, PhD, MPH,y Richard Ricciardi, PhD, NP,8
James R. Fraser, BA,w Donald Miller, ScD,z and Lisa LeRoy, MBA, PhD,#

on behalf of the AHRQ MCC Research Network

Background: Effective healthcare for people with multiple chronic

conditions (MCC) is a US priority, but the inherent complexity

makes both research and delivery of care particularly challenging.

As part of AHRQ Multiple Chronic Conditions Research Network

(MCCRN) efforts, the Network developed a conceptual model to

guide research in this area.

Objective: To synthesize methodological and topical issues rele-

vant to MCC patient care into a framework that can improve the

delivery of care and advance future research about caring for pa-

tients with MCC.

Methods: The Network synthesized essential constructs for MCC

research identified from roundtable discussion, input from expert

advisors, and previously published models.

Results: The AHRQ MCCRN conceptual model defines complexity

as the gap between patient needs and healthcare services, taking

into account both the multiple considerations that affect the needs of

MCC patients, as well as the contextual factors that influence

service delivery. The model reframes processes and outcomes to

include not only clinical care quality and experience, but also pa-

tient health, well being, and quality of life. The single-condition

paradigm for treating needs one-by-one falls apart and highlights

the need for care systems to address dynamic patient needs.

Conclusions: Defining complexity in terms of the misalignment

between patient needs and services offers new insights in how to

research and develop solutions to patient care needs.
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delivery
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As this special issue describes, effective healthcare for
people with multiple chronic conditions (MCCs) is a

growing worldwide challenge. Guided by a Strategic
Framework on Multiple Chronic Conditions,1 a range of
federal and other efforts are promoting research about in-
terventions and systems to benefit individuals with MCC,
including the Agency for Healthcare Research and Quality
MCC Research Network (AHRQ MCCRN2). The Strategic
Framework defines a person with MCC as someone with 2 or
more concurrent chronic conditions or problems such as
substance abuse that require ongoing medical attention or
limit activities of daily living.

MCC pose challenges for research because of their
complexity. In treating MCC, medications prescribed for 1
condition may be contraindicated for another, or several
medications may be needed to effectively treat a single
condition. For people living with MCC—diabetes and ar-
thritis to use a common example—the physical activity such
as walking that is so beneficial to the diabetes management
may be infeasible due to joint degeneration. The aging of the
population, as well as the stresses inherent in creating and
adhering to multifaceted treatment regimens, make manag-
ing MCC a complex problem for patients and their families,
as well as for the clinicians and systems that serve them. For
these reasons, meaningful research on MCC requires an
epistemological shift from a reductionist single-condition
paradigm to one that accounts for inherent complexity.
Counts of chronic conditions and consideration of interaction
effects between medications begin to define problems related
to MCC. Complexity emerges when the persistence and
progression of diseases and courses of treatments, as well as
the many contextual factors inherent in both patients’ lives
and the delivery of effective and efficient healthcare are
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considered. This complexity translates into critical gaps in
the evidence base about how to best understand interactions
between chronic conditions and their treatments; quality of
life and caregiver burden; as well as how to organize, pro-
vide, and finance appropriate care.3–8

In light of this clinical and research need, the 45
MCCRN-associated research projects and a Learning and
Technical Assistance Center were funded to generate re-
search findings and infrastructure that improve under-
standing about effective interventions for MCC patients. The
2 purposes of this paper are to describe conceptual models in
the literature that relate to MCC and to present the MCCRN
model. A common language and model are important to
guide future research because they enable comparisons and
generate a coherent body of evidence.9 Conceptual models
serve to organize constructs and relationships and are espe-
cially helpful in complex or rapidly emerging fields.10

METHODS
The MCCRN used the following methods to develop a

conceptual model presenting a foundational definition of
complexity in the care of patients with MCC. At several
MCCRN in-person meetings, participants explored MCC
definitions and concepts based on their research projects and
clinical experience. They discussed salient themes, and in-
corporated them into an initial conceptual framework.

Thereafter, a working group (the authors) reviewed
existing published conceptual models relevant to complex
care or care for patients with MCC. We identified these
based on suggestions from the MCCRN, through a literature
search, and by reviewing the references of identified con-
ceptual model papers. Other relevant models may exist; this
analysis does not report the results of a systematic review,
but rather the conceptual models already known by Network
members and relevant to their research or identified through
our literature review.

We compared the models in a structured manner
(Table 1), participated in the February 2013 National In-
stitutes of Health-sponsored “MCC In Context” meeting, and
revised the framework. The MCCRN perceived there were
missing dimensions not squarely addressed by other models,
chiefly the lack of fit between patient needs and system ca-
pacities, and model building progressed in steps to address
this lack of fit, which culminated in the current version. We
mapped onto the model examples of MCCRN research
projects to illustrate how it could frame patient and system
factors where there was either lack of fit or congruence. This
theoretical work did not involve human subjects, so no IRB
review was required.

RESULTS

Critical Analysis of Existing Models
Below we describe each model identified by the

MCCRN or through the literature review (Table 1 and
Appendix, Supplemental Digital Content 1, http://links.
lww.com/MLR/A616) and discuss its contribution to ex-
plaining MCC care.

Two models approach the problem of care delivery
complexity from the perspective of a key or index condition.
Piette and Kerr’s11 framework of the interplay between
diabetes management and management of comorbid chronic
conditions addresses the impact of comorbid conditions on
diabetes care, but the concepts apply to other medical con-
ditions. They recognize that not all comorbidities have the
same impact on the treatment plan. They present a typology
where they classify chronic conditions into dominant (so
complex or serious that they eclipse the management of other
conditions), concordant (with similar pathophysiological risk
profile and disease management plan), and discordant (not
directly related in either pathogenesis or management) con-
ditions, and distinguish between symptomatic and asympto-
matic conditions. These characteristics may influence how
healthcare systems, clinicians, and patients approach their
management relative to diabetes care.

The second model by Ismail-Beigi et al,12 a framework
to assist in determining glycemic treatment targets in patients
with type 2 diabetes, addresses the difficulty of arriving at
concrete goals of care and clinical decisions for an individual
patient with diabetes. This model focuses on customizing
glycemic targets. The framework parameters include psy-
chosocial and economic considerations and comorbidities as
well as complications. The intention of this model is to
provide a clinical tool for complex patients. It is intended
neither to guide research or policy decisions, nor does it
capture why treatment decisions vary across patients.

Two of the identified models do not specifically ad-
dress the problem of MCC, but instead consider quality of
life, an outcome that Network participants identified as
particularly important and relevant for MCC patients, given
the inherent chronicity and treatment tradeoffs. Patrick’s13

model of health-related quality of life outcomes of healthcare
organization and delivery utilizes the structure, process, and
outcomes approach to guide theoretically informed research
on how organizational structures, especially managed care,
influence health-related quality of life. This model lays out a
pathway by which structures and processes within the
healthcare system, as well as determinants outside the
healthcare system, lead to outcomes including quality of life.

Wilson and Cleary’s14 conceptual model of the rela-
tionships among measures of patient outcome and health-
related quality of life indicates the pathways through which
medical care influences the patient’s quality of life. The
pathways flow from biological and physiological factors, to
symptoms, functioning (physical, psychological, social, and
role function), to general health perceptions, to overall
quality of life. The model notes the complex direct and in-
direct relationships between and among the concepts, for
example, that health concepts in the pathway are influenced
by individual, social, economic, and psychosocial factors.
For MCC patients, 1 contribution of this model is a visual
reminder that the relevant outcome of care is functioning and
health-related quality life, rather than meeting specific met-
rics in quality-of-care guidelines.

Two models address complexity directly, both pri-
marily from the perspective of patients. The Vector Model of
Complexity15 visually displays relative complexity between
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multiple sources in patients’ lives—biological, socio-
economic, cultural, environmental, and behavioral forces—
as determinants of health. This conceptual approach to
complex patient care promotes congruence between patient
and provider to achieve maximally effective treatment plans,
guide trade-off decisions, and assess quality. It shows the
relationship between the patient and family domains in

support of making trade-off decisions in treatment beyond
clinical indicators to tailor care to individual patients. The
emphasis on congruence between clinician and patient
around health goals may be particularly important for com-
plex patient care.

Shippee et al’s Cumulative Complexity Model16 fo-
cuses on patient complexity, which they define as a dynamic

TABLE 1. Synopsis of Published Chronic Disease Conceptual Models

Title and Author Model Purpose Complexity/MCC Components

How Health is Defined and

Measured

The interplay between diabetes
management and
management of comorbid
chronic conditions, Piette and
Kerr11

Consider the ways in which comorbid
chronic conditions can influence
diabetic patients’ medical care, self-
management, and outcomes. Suggests
points of intervention for improving
systems of care.

Rising prevalence of multimorbidity.
Inadequate health system support and

little guidance on how to manage
multimorbid patients.

Patient ability to manage self-care, based
on comorbidities, time, financial
resources.

Prevalent and incident comorbid chronic
conditions classified into dominant,
discordant, concordant. Also
distinguishes between symptomatic
and asymptomatic conditions.

Diabetes-specific and nondiabetes health

Framework to assist in
determining glycemic
treatment targets in patients
with type 2 diabetes, Ismail-
Beigi et al12

Set a glycemic target range for an
individual patient in the outpatient
setting.

A set of clinical characteristics
(comorbid conditions, age, duration of
DM, presence of macrovascular and
microvascular disease, history of
severe hypoglycemia), and
pyschosocioeconomic context
(support systems, medication adverse
effects, psychological and cognitive
status, economic considerations,
quality of life).

Influence of the patient perspective
referenced in text.

Glycemic target range for an individual
patient

Health-related quality of life
outcomes of healthcare
organization and delivery,
Patrick13

Model how structures and processes
within the healthcare system
(especially managed care), as well as
determinants outside the healthcare
system, especially managed care,
influences health-related quality of
life

Text delves into social theory and
discusses power and dependency
relations

Outcomes include quality of life divided
into 5 categories. The model also
highlights cost of care and equity as
outcomes.

Relationships among measures
of patient outcome in a
health-related quality of life
conceptual model, Wilson
and Cleary14

Categorize measures of patient
outcomes according to the underlying
health concepts they represent and
propose specific causal relationships
between different health concept;
integrate clinical and social science
paradigms

Not specific to MCC, pathways flow
from biological and physiological
factors, to symptoms, functioning
(physical, psychological, social, and
role function), to general health
perceptions, to overall quality of life.

Complex direct and indirect
relationships between and among the
concepts at nonadjacent levels.

Quality of life “Implication and
challenge for researchers is to
measure these various outcomes and
to develop statistical models that
explicitly estimate the size of the
effects specified in this model”

The vector model of
complexity, Safford et al15

Vector portray the numerous influences
that together make a patient more or
less complex

Multiple chronic conditions, along with
biological, socioeconomic, cultural,
environmental, and behavioral forces

Congruence between doctor or
healthcare system and patient,
reflected in evidence and guidelines;
quality measurement and performance
profiling; and new research methods

Cumulative complexity model,
Shippee et al16

Explores how clinical and social factors
accumulate and interact to influence
and shape the patient’s health and
influence healthcare

Person-centric approach to
multimorbidity and chronic conditions
in which the individual’s personal,
social, and clinical factors dictate the
patient experience and function as
complicating factors on health and
health outcomes

The cumulative complexity model is
posited as a framework for researchers
and clinicians to develop diagnostic
criteria and/or decision algorithms to
improve the clinical management of
patients with multiple comorbidities

Chronic care model, Wagner
et al17

Organize the health system to improve
outcomes for chronic illness care

Not specifically defined Different components relate through
productive interactions in a structural
framework for effective chronic
illness treatment/disease management
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state in which personal, social, and clinical aspects of the
patient experience define the complicating factors. They
consider the balance between a patient’s daily living work-
load, including the self-management tasks incurred because
of illness, and his or her capacity and resources. They also
consider burden of treatment as a variable that is not always
considered by clinicians and, if ignored, may increase burden
of illness and reduce patients’ ability to manage their con-
ditions effectively. The model also addresses the longitudinal
nature of chronic illness, and how factors may interact over
time, with the possibility of patients becoming overwhelmed
or, alternately, developing a resilience that allows them to
normalize the burden of illness, and develop successful
management.

Although it does not address complexity directly, the
Chronic Care Model describes an interactive approach to
chronic disease management that explicitly addresses
chronicity of conditions, and is informing care and research
for patients with MCC.18–20 It incorporates impact at mul-
tiple levels of a socioecologically focused approach: com-
munity, health system, patient, and care team. The model
describes the components of chronic care as contextual
factors such as community resources and policies; healthcare
system domains including decision support tools, clinical
information systems, and delivery system design that pro-
motes effective, efficient, evidence-based, and culturally
appropriate care by health teams; and self-management for
patients. This model explicitly refers to productive inter-
action between patient and provider as a dynamic core point
for producing positive outcomes.

These models provide foundational constructs for a
model of care for patients with MCC, describing care from
either the system or the patient perspective, but none capture
the inherent mismatch of service to need that the MCCRN
identified as the central problem in complex patient care.

Several essential constructs from these articles resonate with
the MCCRN’s discussions about improving research and
clinical care for patients with MCC. They point out that
outcomes of any research need to be defined to include pa-
tient functional status and not just a particular clinical target,
for example, blood pressure (BP); that patient needs corre-
spond to various clinical and contextual factors that change
over time; and that the healthcare system must be organized
to provide services in a way that addresses multifaceted
needs. Although 2 models specifically note the importance of
the interaction between patients and providers as a dynamic,
critical point of influence,16,17 and all models address the
presence of multiple influencing factors, either in the context
of the impact of comorbid conditions and socioecological
influences on the patient’s health or in relation to the or-
ganization of healthcare delivery, no model adequately
captured the lack of alignment between patient needs and
delivery system capacity as the nexus of complexity.

The AHRQ MCCRN Conceptual Model
After reviewing the above models, the MCCRN de-

veloped the conceptual model of complexity and healthcare
for patients with MCC (Fig. 1) with 3 goals in mind: (1)
define the concept of complexity in patients with MCC; (2)
describe patient, health system, and other contextual factors
that influence complexity; and (3) review implications of the
model for patient care, research, and health policy.

Figure 1 is an ecological model that emphasizes the
interconnectedness of component elements. At the center, we
define “complexity” as the gap between the major system
components: an individual’s needs and the capacity of
healthcare services to support those needs. Because this
model focuses on healthcare, this relationship is the heart of
the conceptual model. However, health and healthcare are
always influenced by the broader context, for example, social

FIGURE 1. A conceptual model of the role of complexity in the care of patients with multiple chronic conditions.
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determinants of health and healthcare policies that create
economic incentives or disincentives. The model indicates
these contextual factors and their influence in dashed line
boxes and arrows.

On the basis of Figure 1, the size of the need-services
gap is related to patient needs, system capacity, and the in-
teraction between them. On the person and social support
side (left side of Fig. 1), the number, severity, and duration
of the person’s chronic conditions affect the level of need, as
well as whether conditions are concordant or discordant (as
defined above).3,11 Characteristics such as age, sex, socio-
economic status, race, ethnicity, values, and preferences,
further influence need. Self-management is essential for
optimal health outcomes in patients with MCC, and self-
management often is compromised for individuals with in-
adequate social support, which may increase needs.3,11

Prevalence of comorbidity is not distributed randomly but
rather concentrated in older individuals, families, and com-
munities based on social deprivation and race/ethnicity.4,21

Lack of insurance may reduce access to healthcare, thereby
increasing unmet needs.22

On the service delivery (right) side of Figure 1, several
factors may influence system capacity. As noted earlier, na-
tional, state, and local health policies (such as availability of
universal health insurance), the evidence base for treating pa-
tients with MCC, the availability and implementation of
electronic health records and health information technology,
and implementation of those clinical guidelines into primary
care practice may influence systems’ capacities to respond to
patient needs. These contextual factors translate into the or-
ganization of the health system and the workforce mix, in-
cluding the extent to which providers are trained to treat
patients with MCC. Community context also influence service
capacity to meet patient needs; partnerships beyond the health
system may expand service availability as well as access.1,17,23

The implicit goal of service delivery systems is to
identify an individual’s needs and provide one or more services
that are thought or known to address those needs. Figure 1
implies that the greater the complexity, or gap, the lower the
quality of care and worse health outcomes. In other words, to
produce the desired outcomes for patients with MCC, the
system’s services must have the capacity to do so.

Current US health system design lacks capacity to care
for large populations with MCC.24 The system works best for
patients with a single condition (diagnosis code). However,
“patients with multiple conditions are the rule rather than the
exception in primary care.”3 Patients with MCCs may have
more clinic visits, greater healthcare costs, more fragmented
care, longer hospital stays, and wide variations in quality of
care.3 Because patients with MCC typically see multiple
providers, greater or less care coordination may influence
system capacity.25 Patients with MCC tend to have worse
health outcomes, such as higher mortality, decreased quality
of life, greater depression, and psychological distress.3,4

Clinicians struggle with how to best care for patients in the
context of competing priorities, short office visits,21 and an
organizational context that provides limited support for
multimorbidity.26 In addition, the gap between needs and
services can cause iatrogenic effects.27 In sum, the model

helps to illustrate how the single-condition paradigm for
linking treatment with needs falls apart in the case of MCC
and causes complexity, or gaps, to emerge in the capacity
of healthcare systems—and particularly primary care
systems—to address patient needs.

Application of the Model
In this section, we mapped onto the model 2 of the 45

AHRQ MCCRN studies to illustrate how the model could
frame patient and system factors where there was either lack
of fit or congruence.

A Study of Trends in Obesity Progression Among
Complex Patients

Study overview: Obesity, hypertension, and depression
are common and costly chronic conditions that contribute to
untimely mortality and reduce quality of life. This study used
electronic medical records on up to 111,000 patients in a
large community-based practice with various combinations
of elevated weight [body mass index (BMI)], BP, or in-
dicators of depression over an 8-year period. The study had 2
main aims: (1) to examine the effects of comorbidities on the
probability that people with high BMI received a diagnosis
for overweight/obesity and the probability that previously
untreated patients with high BP would receive a hypertension
diagnosis; and (2) to examine the trends in BMI and BP of
people with MCC using multilevel modeling. Study findings
are reported in a separate paper in this issue.28 The findings
suggest that patients with high BMI who were Asian, male,
with insurance other than preferred provider organization or
Medicare fee for service insurance, or had female physicians
received an overweight/obesity diagnosis less often than
non-Asian patients, female patients, and patients of male
physicians. High BMI patients with HMO or Medicare Ad-
vantage plans, or who had internists as PCPs (compared with
family medicine PCPs) were more likely to be diagnosed for
overweight/obesity. Similarly, the contextual makeup of
patient and physician characteristics significantly affected
the probability of hypertension diagnosis among patients
with high BP.28 Patient and physician characteristics were
also significantly associated with BP and BMI trajectories
among these MCC patients.

Application of the model: The study illustrates the
challenges of describing and explaining the myriad potential
interrelationships between context, obesity, hypertension,
and comorbid conditions over time, suggesting clinicians
face equal, if not greater challenges, in matching services to
patients’ changing needs. From the patient need portion of
the model, while the number of conditions played a sig-
nificant role in patients’ hypertension and obesity over time,
the contextual makeup of their socioeconomic status, as well
as race/ethnicity, sex, and insurance status, not only influ-
enced whether they would receive clinical diagnoses for their
conditions, but also influenced the trajectories of their BMI
and BP, likely because many of them received neither di-
agnoses of their conditions nor treatments for them. From the
service provision side of the model, as the study was con-
ducted in 1 large medical group, there is limited variation in
system level structure, but practice patterns related to
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physicians’ specialties, sex, and race, were significantly
associated with both recognition of the conditions and the
trajectories of BMI and BP, which may contribute to the
complexity, or gap, between patient needs and services.

Bridging the Between-Visit Gap Through a Mobile
Health Infrastructure

Study overview: Underserved populations report high
cell phone use and interest in utilizing mobile technology for
healthcare; therefore, mobile technology may provide an
opportunity to transform healthcare delivery to underserved
patients with chronic diseases.29,30 This pilot project ex-
panded a mobile health infrastructure and assessed the fea-
sibility of using it for automated, bidirectional text message
communication to support diabetes self-management in an
indigent population. The study demonstrated new system
capabilities to: (i) prompt patients for home measurements
and to electronically transfer the data to the clinical record
and the point of care; and (ii) make automated queries to
Denver Health’s laboratory and database to trigger text
message outreach for laboratory reminders. Focus groups
with patients yielded the following themes: increased ad-
herence to self-management skills; better awareness of
chronic disease status; and multigenerational participation in
chronic disease management within a given household.

Application of the model: This study applied new
technology to create a healthcare service that supported a need
for chronic disease management in underserved patients—
potentially reducing the gap between patient needs and system
services. From the patient perspective, a mobile health infra-
structure allows for easy, frequent, and individualized en-
gagement to better detect changes in disease status and receive
chronic disease support outside of clinic visits. At the same
time, the infrastructure addresses important healthcare system
barriers that can increase complexity: clinical visit access is-
sues; dependency on visit-bound care; insufficient time to
support patients; poor integration of quality improvement
programs into usual clinical care and clinical datasets; lack of
an electronic health record and/or health information techno-
logy tools to track and identify at-risk patients; and insufficient
capture of the patient perspective and desires.

CONCLUSIONS
Defining complexity in terms of the misalignment be-

tween patient needs and services offers new insights in how
to research and develop solutions to patient care needs. In
particular, we can draw on methods from multiple disciplines
in understanding and responding to complexity. Healthcare
systems have been recognized by the Institute of Medicine as
meeting the criteria for consideration as complex adaptive
systems,31 based on the number of components present even
in small delivery systems, and on the continual process of
quality improvement and adaptive learning that takes place
among the providers and patients who are engaged in the
shared purpose of achieving good healthcare and health
outcomes. Complex adaptive systems are characterized by the
presence of interconnected individual agents that engage in
nonlinear, dynamic interactions based on simple internalized

rules, resulting in self-organized emergent behavior that is
directed toward an “attractor,” otherwise known as a common
goal.32–34

Complex adaptive systems have no single point of
control, and efforts to exert strict regulation to influence
behavior and outcomes often have unexpected results. An
example is the impact that promoting adherence to a single-
condition–specific, evidence-based guideline may have over
another on the health of a patient who must find a way to
reconcile contradictory recommended treatments for 2 or
more comorbid conditions. Another is the unpredictability of
the effectiveness of treatments across patients, such that what
is learned in the last encounter may not be effective in the
next due to differing contextual factors, trajectory of illness,
or even genetic factors. A third example is the effect of
current reimbursement structures, which prohibit billing for
both mental and physical health services on the same day.
This limits the care that can be provided for a patient with
coexisting mental health and physical health needs, such as
diabetes and depression, in a single clinic visit.

In contrast, establishing complexity itself as the defin-
ing factor for both the patient and the delivery system, and
utilizing the self-ordering behavior of complex adaptive
systems, may aid in achieving flexible balance at the critical
point of interface between patient and provider. In defining
complexity as the gap between needs and services, what re-
search is needed, and what steps should healthcare systems
take to close the gap? How can we learn from and build on
current innovations such as patient-centered medical homes
and complex care management?35,36 What can be done up-
stream to reduce or prevent patient needs and improve evi-
dence-based health service delivery? How does the gap
between needs and services differ for different groups of
patients, for example by age, sex, socioeconomic status, and
race/ethnicity? What health policy or prevention activities
should be undertaken to achieve the ultimate goal of reducing
the accumulation of chronic conditions over the life course?

We encourage future researchers to use and refine this
model to build on previous research. Quantitative and qualitative
research is needed to assess how complexity varies across dif-
ferent systems. For example, future studies might analyze
whether the same needs identified in epidemiological research
(eg, discordant conditions) are addressed by healthcare services
(eg, treatment guidelines for discordant conditions). The time
interval and best methods to obtain the information in each
domain could be part of future research and development of the
model. Such research questions may inspire new research
methods, addressing issues such as how to model many different
parameters at once, or how to study phenomena on different
levels, ranging from patient to community. Insights from other
disciplines, including ecological modeling, may help inspire
solutions to these methodological challenges.

The healthcare system can use this model to guide
MCC care. It highlights that knowledge and understanding of
all the domains is critical in providing the best care at the
lowest cost. For example, a person who has well-controlled
diabetes and depression can have a large need if they are
dealing with challenging family issues that may exacerbate
their depression and lead to uncontrolled diabetes. Patient-
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centered access and care is a strategy that may be more
effective in addressing the individualized and changing
needs of patients with chronic conditions and comorbidity
compared with primary care systems designed to address
acute conditions.37–44 Local systems where healthcare or-
ganizations partner with public health and social service
organizations may offer a greater diversity of services, and
therefore have greater capacity to address patient needs, and
possibly reduce disparities in the gaps across social groups.45

Health policy makers can use this model to guide re-
search agenda-setting. For example, data resources should be
designed so that they can capture important conceptual ele-
ments and implementation studies should be designed to
capture outcomes that are meaningful to patients.

The AHRQ MCCRN conceptual model was designed
to capture a foundational definition of complexity as it per-
tains to patients with MCC that is applicable from the per-
spective of both a researcher and clinician. It is not designed
to address every need, for example, a careful analysis of
cross-cultural applicability, mathematical modeling, or how
clinical status is influenced by a range of environmental,
social, and genetic factors. We invite further testing, refine-
ment, or expansion by others based on theoretical and em-
pirical work to continually promote a research paradigm that
incorporates the complexity of efforts to promote well-being
in the face of rising prevalence of MCC.

ACKNOWLEDGMENTS
The authors wish to thank David Meyers, MD and Therese

Miller, DrPH for their guidance of the AHRQ MCC Research
Network, including their encouragement for our development of
this conceptual model. They would like to acknowledge the
contributions and insights of the members of the Learning
Network in advancing our understanding of complexity in pa-
tients with multiple chronic conditions at our annual Network
meetings. They also acknowledge Rebecca Phillips for assis-
tance preparing the manuscript and Dona Cutsogeorge for as-
sistance requesting copyright to use the figures.

REFERENCES
1. Parekh AK, Goodman RA, Gordon C, et al. Managing multiple chronic

conditions: a strategic framework for improving health outcomes and
quality of life. Public Health Rep. 2011;126:460–471.

2. Agency for Healthcare Research and Quality. Multiple Chronic
Conditions. Available at: http://www.ahrq.gov/professionals/prevention-
chronic-care/decision/mcc/. Accessed July 1, 2013.

3. Fortin M, Soubhi H, Hudon C, et al. Multimorbidity’s many challenges.
BMJ. 2007;334:1016–1017.

4. Watt G. The inverse care law today. Lancet. 2002;360:252–254.
5. Guthrie B, Payne K, Alderson P, et al. Adapting clinical guidelines to

take account of multimorbidity. BMJ. 2012;345:e6341–e6345.
6. Working Group on Health Outcomes for Older Persons with Multiple

Chronic Conditions. Universal health outcome measures for older
persons with multiple chronic conditions. J Am Geriatr Soc. 2012;60:
2333–2341.

7. Lehnert T, Heider D, Leicht H, et al. Review: health care utilization and
costs of elderly persons with multiple chronic conditions. Med Care Res

Rev. 2011;68:387–420.
8. Salive ME. Multimorbidity in older adults. Epidemiol Rev. 2013;35:

75–83.
9. Bakas T, McLennon SM, Carpenter JS, et al. Systematic review of

health-related quality of life models. Health Qual Life Outcomes.
2012;10:134–145.

10. Krieger N. Ladders, pyramids and champagne: the iconography of
health inequities. J Epidemiol Commun Health. 2008;62:1098–1104.

11. Piette JD, Kerr EA. The impact of comorbid chronic conditions on
diabetes care. Diabetes Care. 2006;29:725–731.

12. Ismail-Beigi F, Moghissi E, Tiktin M, et al. Individualizing glycemic
targets in type 2 diabetes mellitus: implications of recent clinical trials.
Ann Intern Med. 2011;154:554–559.

13. Patrick DL. Finding health-related quality of life outcomes sensitive to
health-care organization and delivery. Med Care. 1997;35(suppl 11):
NS49–NS57.

14. Wilson IB, Cleary PD. Linking clinical variables with health-related
quality of life. A conceptual model of patient outcomes. JAMA. 1995;
273:59–65.

15. Safford MM, Allison JJ, Kiefe CI. Patient complexity: more than
comorbidity. the vector model of complexity. J Gen Intern Med. 2007;
22(suppl 3):382–390.

16. Shippee ND, Shah ND, May CR, et al. Cumulative complexity: a
functional, patient-centered model of patient complexity can improve
research and practice. J Clin Epidemiol. 2012;65:1041–1051.

17. Wagner EH. Chronic disease management: what will it take to improve
care for chronic illness? [editorial]. Eff Clin Pract. 1998;1:2–4.

18. Lalonde L, Goudreau J, Hudon E, et al. Priorities for action to improve
cardiovascular preventive care of patients with multimorbid conditions
in primary care—a participatory action research project. Fam Pract.
2012;29:733–741.

19. Thiem U, Hinrichs T, Muller CA, et al. Prerequisites for a new health
care model for elderly people with multiple morbidities: results and
conclusions from 3 years of research in the PRISCUS consortium.
Z Gerontol Geriatr. 2011;44(suppl 2):101–112.

20. Frei A, Chmiel C, Schlapfer H, et al. The chronic CARe for diAbeTes
study (CARAT): a cluster randomized controlled trial. Cardiovasc

Diabetol. 2010;9:23–33.
21. Mercer SW, Guthrie B, Furler J, et al. Multimorbidity and the inverse

care law in primary care. BMJ. 2012;344:e4152–e4153.
22. Andrulis DP. Access to care is the centerpiece in the elimination of

socioeconomic disparities in health. Ann Intern Med. 1998;129:412–416.
23. Strauss A, Corbin J. Shaping a New Health Care System: the Explosion of

Chronic Illness as a Catalyst for Change. San Francisco: Jossey-Bass;
1988.

24. Rothman AA, Wagner EH. Chronic illness management: what is the role
of primary care? Ann Intern Med. 2003;138:256–261.

25. Schoen C, Osborn R, Squires D, et al. New 2011 survey of patients with
complex care needs in eleven countries finds that care is often poorly
coordinated. Health Aff (Millwood). 2011;30:2437–2448.

26. Bower P, Macdonald W, Harkness E, et al. Multimorbidity, service
organization and clinical decision making in primary care: a
qualitative study. Fam Pract. 2011;28:579–587.

27. Farley TA. Reforming health care or reforming health? Am J Public
Health. 2009;99:588–590.

28. Tai-Seale M, Wilson CJ, Stone A, et al. Patients’ body mass index and
blood pressure over time: diagnoses, treatments, and the effects of
comorbidities. Med Care. 2014;52(3 Suppl 2):S110–S117.

29. Fox S, Duggan M. Mobile Health 2012. Washington, DC: Pew Research
Center; 2012.

30. Fox S, Livingston G. Latinos Online. Washington, DC: Pew Research
Center; 2007.

31. Institute of Medicine. Crossing the Quality Chasm: A New Health System
for the 21st Century. Washington, DC: National Academy Press; 2001.

32. Lipsitz LA. Understanding health care as a complex system: the
foundation for unintended consequences. JAMA. 2012;308:243–244.

33. Plsek PE, Greenhalgh T. Complexity science: the challenge of
complexity in health care. BMJ. 2001;323:625–628.

34. Rouse W. Health care as a complex adaptive system: implications for
design and management. NAE. 2008;38:17–25.

35. Boyd CM, Boult C, Shadmi E, et al. Guided care for multimorbid older
adults. Gerontologist. 2007;47:697–704.

36. Dy S, Lynn J. Getting services right for those sick enough to die. BMJ.
2007;334:511–513.

37. Bayliss EA, Edwards AE, Steiner JF, et al. Processes of care
desired by elderly patients with multimorbidities. Fam Pract. 2008;25:
287–293.

Medical Care � Volume 52, Number 3 Suppl 2, March 2014 Multiple Chronic Conditions Conceptual Model

r 2014 Lippincott Williams & Wilkins www.lww-medicalcare.com | S13

http://www.ahrq.gov/professionals/prevention-chronic-care/decision/mcc/
http://www.ahrq.gov/professionals/prevention-chronic-care/decision/mcc/


38. Burton LC, Anderson GF, Kues IW. Using electronic health records to
help coordinate care. Milbank Q. 2004;82:457–481. Table of contents.

39. Casalino L, Gillies RR, Shortell SM, et al. External incentives,
information technology, and organized processes to improve health
care quality for patients with chronic diseases. JAMA. 2003;289:
434–441.

40. Goldberg HI, Ralston JD, Hirsch IB, et al. Using an Internet
comanagement module to improve the quality of chronic disease care.
Jt Comm J Qual Saf. 2003;29:443–451.

41. Kane RL, Priester R, Totten AM. Meeting the Challenge of Chronic
Illness. Baltimore: Johns Hopkins University Press; 2005.

42. Noel PH, Frueh BC, Larme AC, et al. Collaborative care needs and
preferences of primary care patients with multimorbidity. Health
Expect. 2005;8:54–63.

43. Ralston JD, Larson EB. Crossing to safety: transforming healthcare
organizations for patient safety. J Postgrad Med. 2005;51:61–67.

44. Ralston JD, Revere D, Robins LS, et al. Patients’ experience with a
diabetes support programme based on an interactive electronic medical
record: qualitative study. BMJ. 2004;328:1159.

45. Board on Population Health and Public Health Practice. For the Public’s
Health: Investing in a Healthier Future. Washington, DC: Institute of
Medicine; 2012.

Grembowski et al Medical Care � Volume 52, Number 3 Suppl 2, March 2014

S14 | www.lww-medicalcare.com r 2014 Lippincott Williams & Wilkins




