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E ffective diabetes management often
presents enormous challenges. Not
surprisingly, clinicians and patients

alike can be overwhelmed by the need to
address comorbid chronic conditions in
addition to patients’ diabetes-specific
treatment goals. Ignoring concurrent dis-
ease management, however, can lead to
ineffective control of diabetes-specific
risk factors and may miss opportunities to
improve patients’ functioning, quality of
life, and mortality risk.

Other chronic conditions are com-
mon among people with diabetes and ac-
count for much of the morbidity these
patients face. According to the Medical
Expenditure Panel Survey, most adults
with diabetes have at least one comorbid
chronic disease (1) and as many as 40%
have at least three (2,3). The increasing
prevalence of multimorbidity among
older diabetic adults is at least in part an
unintended consequence of our success
in improving diabetes treatment quality.
Improvements in HbA1c (A1C) monitor-
ing and glycemic control have been doc-
umented in several large systems of care
(4–7). More widespread use of treatments
such as ACE inhibitors and aspirin have
decreased patients’ risk of cardiovascular
death (8–10). Diabetic patients are living
longer, and like all Americans, this in-
creases their chance of acquiring one of
the many chronic diseases associated with
aging.

Other more troubling trends have
conspired to increase the impact of mul-
timorbidity on diabetes management. In
many health care systems, providers see
patients during brief office visits and are
overwhelmed by the number of health
maintenance activities recommended by
guidelines and quality monitoring agen-
cies (11,12). When diabetic patients have
multiple chronic conditions, screening,

counseling, and treatment needs can far
exceed the time available for patient-
provider visits. Health problems that used
to be treated in inpatient settings are in-
creasingly managed within outpatient
care, further straining providers’ re-
sources for addressing diabetes-specific
management goals (13). With inadequate
health system support and little guidance
about how to manage multimorbid pa-
tients, diabetes providers can become
frustrated with their inability to meet pa-
tients’ multiple treatment demands (14–
16).

Comorbidities can have profound ef-
fects on patients’ ability to manage their
self-care. Depression and arthritis impair
patients’ functioning and pose significant
barriers to lifestyle changes and regimen
adherence (17–19). Conditions such as
emphysema and chronic low back pain
can have a more debilitating impact on
patients’ health status than diabetes per se
(20) and are among the most important
determinants of diabetic patients’ func-
tioning and mental health (21). In addi-
tion, disabling conditions such as
advanced heart failure and dementia may
make standard diabetes self-care goals
impossible to reach. Even when comor-
bid chronic conditions do not directly
limit patients’ ability to self-manage their
diabetes, these conditions can serve as
competing demands (22,23). Diabetes
self-management requires a substantial
investment of patients’ time (24,25), and
activities such as work and childcare
place very real limits on the attention pa-
tients can devote to managing their
health. When comorbid illnesses must be
comanaged, the amount of time and en-
ergy left for diabetes self-care can be sub-
stantially reduced. Medication adherence
alone can be difficult when patients are

juggling regimens for multiple conditions
(26,27).

Comorbid illnesses can sap the finan-
cial resources of people with diabetes by
increasing their out-of-pocket costs for
medical care. Diabetic patients face higher
out-of-pocket medication costs than peo-
ple with almost any other chronic condi-
tion (28,29), and some underuse
preventive services as a result of cost pres-
sures (30,31). Patients reporting cost-
related medication underuse have poorer
glycemic control, more symptoms, and
poorer functioning (32). Given a fixed
budget, diabetic patients with comorbid
conditions may have to make difficult
choices between forgoing necessary treat-
ments for their diabetes, treatments for
their comorbid conditions, or even cut-
ting back on essentials such as food or
heat (31,33).

In sum, clinicians and health systems
seeking to improve diabetes management
cannot avoid addressing the ways in
which patients’ other chronic health
problems affect their diabetes care.
Rather, improving diabetes management
requires a more wholistic, patient-
centered approach. Many health systems
are still poorly designed to support effec-
tive diabetes management (34), let alone
grapple with the challenges that arise
when patients are struggling with multi-
ple concurrent conditions. General prin-
ciples of the Chronic Care Model
undoubtedly apply (7), but the path from
current practice to more effective diabetes
care in the context of comorbidities re-
mains uncertain.

A framework for understanding
diabetes care within the context of
comorbid chronic conditions
In Fig. 1, we present a framework for con-
sidering the ways in which comorbid
chronic conditions can influence diabetic
patients’ medical care, self-management,
and outcomes. Such a framework may as-
sist health systems and researchers in de-
veloping more effective models for
improving diabetes care in the context of
comorbidities. The model suggests points
of intervention for improving systems of
care for diabetic patients with comorbid
illnesses, using strategies such as increas-
ing patients’ resources for self-management
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between visits (e.g., through telephone
care) as well as by helping clinicians identify
important priorities during encounters
(e.g., with evidence-based decision sup-
ports). The model also provides a frame-
work for understanding why diabetes-
specific health system changes sometimes
have little impact on patients’ overall
functioning, health status, and service
use; when nondiabetes conditions are
present, their associated self-care barriers
and treatment needs may mute the impact
of even the most well-considered diabe-
tes-specific interventions. Below, we
highlight what is and is not known about
the management of multimorbid diabetic
patients and areas for future health sys-
tems research to promote more effective
care of their complex needs.

Typologies for comorbid chronic
conditions
State of the science. Clearly, not all co-
morbidities are the same, and their char-
acteristics may well influence how health
care systems, clinicians, and patients ap-
proach their management relative to dia-
betes care. In the past, researchers
examining the influence of comorbidities
on diabetic patients ’ treatment and out-
comes often have taken one of two
approaches.

Many studies examining diabetes and
comorbidity have focused on specific

conditions such as depression (17,35)
under the assumption that the condition’s
impact on diabetes care is primarily due
to its unique pathophysiology, symp-
toms, and treatment challenges. Such
clinically focused research has led to im-
portant insights, although one recent rig-
orous trial evaluating health system
changes to improve care for comorbid de-
pression found little impact on diabetes-
specific outcomes (36). By focusing too
narrowly on the unique characteristics of
individual comorbid illnesses, research-
ers and clinicians may miss larger patterns
in the ways that treatments for diabetes
and comorbidities interact.

Other studies (21,32) have used sim-
ple counts of diagnoses or other unidi-
mensional scores as a means of capturing
the effect of comorbidity on diabetic pa-
tients ’ resource use and health status. Im-
plicit in this strategy is the assumption
that all comorbid conditions have a simi-
lar effect, and that their overall impact on
patients’ lives is driven primarily by the
number of conditions being managed.
Such measures may capture the overall
burden of illness (37,38), but they cannot
identify the characteristics of comorbid
conditions that influence how patients
and clinicians make decisions about dia-
betes care.

Research examining the impact of co-
morbidities on diabetes care needs to

move beyond these familiar approaches.
General dimensions of comorbid condi-
tions may be relevant when designing
health systems for multimorbid patients
(Fig. 2). Some of these key features of co-
morbidities are described below.
Clinically dominant comorbid condi-
tions. Some comorbid conditions are
so complex or serious that they eclipse
the management of other health prob-
lems, including diabetes. Conditions
associated with a significantly short-
ened life expectancy (e.g., stage IV lung
cancer or class IV heart failure) may ap-
propriately preclude attention to pa-
tients’ diabetes-related risk factors for
longer-term adverse events. Often, dia-
betes itself represents the most serious
long-term risk to patients, but condi-
tions such as depression or low back
pain may dominate self-care and medi-
cal management soon after they are di-
agnosed or after a change in treatment
plan. Some conditions may be consid-
ered dominant by clinicians or patients
even though continued vigilance to di-
abetes care is warranted. For example, a
study of patients with HIV disease
found that 72% of those hospitalized in
the prior year were admitted exclusively
for non-HIV related conditions; 14%
were admitted for both HIV and non-
HIV disorders, and only 14% were ad-
mitted exclusively for complications of

Figure 1—The interplay between diabetes management and management of comorbid chronic conditions.
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their HIV infection (39). For patients
with diabetes and HIV, attention to car-
diovascular disorders may be as impor-
tant as attention to their immune system
impairment, but HIV may dominate the
attention of both patients and their cli-
nicians (particularly HIV specialists).
Concordant versus discordant comor-
bidities. Some conditions (e.g., diabetes
and hypertension) are “concordant” be-
cause they represent parts of the same
overall pathophysiologic risk profile and
are more likely to be the focus of the same
disease management plan. In contrast,
unrelated or “discordant” conditions
(e.g., diabetes and irritable bowel syn-
drome) are not directly related in either
their pathogenesis or management and do
not share an underlying predisposing
factor (40). Because there is limited time
to address all patient needs, diabetic pa-
tients may receive lower quality medical
care for discordant conditions. For exam-
ple, Redelmeier et al. (40) showed that
women with diabetes were less likely than
others to be prescribed hormone replace-

ment therapy. Diabetes guidelines often
make specific recommendations for con-
cordant conditions but are silent with re-
spect to discordant health problems (41).

Although the concept of concordance
is attractive, not all studies have found
that discordant conditions are associated
with poorer diabetes care. Desai et al. (42)
found that patients with diabetes and co-
morbid mental disorders were as likely as
other diabetic patients to receive foot in-
spections, retinal exams, and A1C tests.
In a more recent study, Dixon et al. (43)
found that diabetic patients with schizo-
phrenia actually had better glycemic con-
trol than those without serious mental
illness (adjusted mean A1C of 7.7 vs.
9.0%). These studies suggest that the im-
pact of comorbidities on diabetes man-
agement may have less to do with
concordance than with their influence on
patients’ exposure to health system sup-
ports. Even discordant conditions may in-
crease the overall number of outpatient
contacts and, as a result, opportunities for

diabetes-related health monitoring and
counseling may be greater.
Symptomatic versus asymptomatic
chronic comorbidities. Many clinicians
assume that managing bothersome symp-
toms is of greater concern for patients
with diabetes than managing underling
risk factors such as hyperglycemia. How-
ever, we know very little about how peo-
ple with diabetes and their clinicians
emphasize management of symptomatic
conditions such as back pain versus
asymptomatic chronic diseases. Recent
studies of cost-related medication adher-
ence problems suggest that patients are
often less likely to forego treatment for
conditions such as diabetes and hyperten-
sion than treatments aimed mainly at
symptom relief (e.g., analgesics) (44 –
47). Studies of medication adherence
across drug classes often classify treat-
ments for asymptomatic conditions with
preventable acute consequences as essen-
tial treatments, while drugs such as anal-
ges ics and musc le re laxants are
considered nonessential or discretionary
(48). This nomenclature suggests that (at
least among some researchers), life-
extending treatments are sometimes more
highly valued than treatments that im-
prove patients’ functioning.
Unanswered questions about the char-
acteristics of comorbid conditions.
The typologies in Fig. 2 represent possible
ways of classifying comorbid conditions,
but there has been almost no research on
whether one of these approaches (or an-
other approach not described here) pro-
vides the most useful information to
clinicians and researchers. The concept of
concordance with diabetes care deserves
further consideration, but researchers
need to tease out the negative effects of
discordant disease management from the
positive impacts associated with increas-
ing patients’ overall health system use.
Studies of the quality of care for diabetic
patients with serious mental illness pro-
vide a fascinating counterpoint to our ex-
pectations and demonstrate that we have
much to learn about the ways in which
diabetes and comorbidities interact. One
might expect that conditions associated
with more frequent visits would have a
stronger positive association with diabe-
tes care processes when systems are in
place to identify patients for needed dia-
betes services regardless of their reason
for seeking care. Research comparing di-
abetes treatment quality among patients
with serious mental illness in health care
systems that vary in their resources for

Figure 2—Typologies of comorbid chronic conditions.
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chronic illness care would shed light on
this intriguing question. Finally, we need
to understand the ways in which the char-
acteristics of comorbid conditions affect
diabetic patients’ willingness and ability
to manage self-care tasks. Qualitative
studies may be particularly useful to glean
from patients themselves how they make
sense of their health care needs and what
characteristics of their health conditions
matter to them most.

Setting treatment priorities
Although diabetic patients with comorbid
chronic illnesses may receive more care
overall, there are limits on the resources
available for managing patients’ multiple
health care needs. Clinicians and patients
often must set priorities and focus on spe-
cific health care goals, while attending less
to other clinical problems.
Clinician priorities. Given intensive
time constraints, clinicians often must
make decisions about where to focus
treatment priorities during outpatient en-
counters (11,49,50). For patients with di-
abetes and comorbidities, it may be
unrealistic to address all health problems
all of the time. Unfortunately, physicians
receive no explicit education or training
in how to prioritize care given a patient’s
comorbidities and risk factors. Hofer et al.
(51) examined physicians’ diabetes care
goals and found that many identified
blood pressure control as a relatively low
priority, in contrast to clinical trial evi-
dence. Another review suggests that
blood pressure control may be “the most
important factor in preventing adverse
outcomes for type 2 diabetic patients” but
did not take into account the manage-
ment of comorbidities such as chronic
pain that may be high on patients’ agenda
(52). Given the complex task of prioritiz-
ing treatment goals within diabetes care
itself (e.g., balancing blood pressure ver-
sus glycemic control), prioritizing targets
across multiple chronic conditions re-
mains a daunting challenge. Too often,
visit-specific goals are determined only by
patients’ chief complaints, and clinicians’
attention frequently is driven by defined
quality indicators rather than patients’
overall needs (51,53). A more rational ap-
proach to setting both short- and long-
term treatment priorities is clearly
needed.
Patient priorities. Patients juggling
multiple chronic conditions also must set
priorities for their health and self-care, al-
though the basis for those decisions is un-
clear. Diabetes patients’ knowledge of

hypertension risk is limited, (54,55) and
many patients do not identify blood pres-
sure management as one of their primary
health goals (56,57). While the process
through which patients derive priorities is
murky, we do know that diabetic patients
and their clinicians often disagree about
what their top priorities are. In a study of
diabetic patients and their physicians,
only 63% of pairs agreed that glycemic
control was one of their top priorities, and
only 38% of pairs agreed that medication
taking was one of their most important
treatment strategies (56).
Unanswered questions about priority
setting. For patients with diabetes and
comorbid conditions, priority setting is
unavoidable. The only choice is whether
to set those priorities explicity and ratio-
nally, or (as often occurs) based on un-
clear or even random criteria. We need to
know more about how clinicians priori-
tize diabetes management goals relative to
the management of comorbid illnesses,
including how health systems affect these
choices, the stability of these decisions
over time, and the ways in which patients’
multiple providers either share goals or
work at cross-purposes. A few studies
suggest strategies for clinical priority set-
ting that may help providers maximize
population-level outcomes (58 – 60).
Health system interventions designed to
use these strategies to assist diabetes care
providers in identifying rational treat-
ment priorities would be valuable. How-
ever, priority setting is not solely a
rational exercise, and more discussion is
needed about the values that ought to
drive these decisions. To what extent
should patients determine their own
treatment priorities? Do impacts on pa-
tients’ current quality of life matter more
or less than potential downstream conse-
quences? What about the effect of treat-
ment prioritization on the cost of care to
people with diabetes? What about the
cost to their health plan or society as a
whole? Balancing these often conflicting
values is by no means easy and remains a
critical area for further study.

We know almost nothing about how
diabetic patients rate the importance of
their diabetes-specific self-management
behaviors, treatments, and outcomes rel-
ative to those of comorbid conditions
such as chronic pain or depression. Pa-
tients’ priorities may vary substantially
over the life course or based on factors
such as their sociocultural context, finan-
cial resources, or social supports. Under-
standing patients’ priorities and the ways

they are derived may provide insight into
their adherence to diabetes self-manage-
ment tasks and the impact of diabetes-
focused interventions.

Improving health systems for
multimorbid diabetic patients
Health care systems need to be redesigned
to meet the needs of patients with chronic
conditions such as diabetes (61–64), and
some leaders in the field have begun to
discuss health system features that are im-
portant to improve care for patients with
complex multimoribidity (37,65– 67).
Comorbid conditions and their treat-
ments often interact, and it is critical that
treatment be coordinated by a single pro-
vider or provider team with an under-
standing of the patient’s many challenges.
Care managers and clinical pharmacists
can aid in coordinating activities within a
patient’s complex medical care regimen
(68–70). Patients must play a central role
in coordinating their own care and need
appropriate resources to do so. Informa-
tion technology, including e-mail and au-
tomated telephone calls, can facilitate
communication between patients and
providers between outpatient encounters
and circumvent the time constraints on
communication during office visits (71).
Unanswered questions about health
system changes. Researchers have
tested many of the care management com-
ponents mentioned above in quality im-
provement interventions focused on
specific diseases. The current challenge is
to test these elements in the context of
improving the overall quality of care for
diabetic patients with a variety of coexist-
ing conditions. For patients with multiple
health problems, treatment plans may
vary based on goals negotiated between
them and their clinicians (56). Health sys-
tem changes that foster such collaborative
goal setting may be important to foster
clinician trust and patients’ adherence to
treatment plans (56,72,73). Unfortu-
nately, few research methods are available
to measure treatment success when pa-
tients vary in their management goals.
Rather, standard research models often
require that interventions to improve di-
abetes care focus on a single, measurable
end point, such as A1C. Goal attainment
scaling is one strategy for evaluating
health system changes for multimorbid
diabetic patients that takes their variable
treatment priorities and abilities into ac-
count (74–76). Despite recent attention
in geriatrics, nursing, and other fields, no
published studies have examined the use
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of goal attainment scaling as a means for
evaluating the success of interventions
among diabetic patients with multiple,
variable health care needs.

Indicators used to monitor the quality
of diabetes care typically focus on techni-
cal treatment processes such as monitor-
ing and control of hyperglycemia.
However, for patients with diabetes and
concurrent chronic diseases, it may be
impossible and even inappropriate to
maximize all processes and physiological
control outcomes at the same time. More
sophisticated quality measures are re-
quired that take a broader view of pa-
tients’ clinical needs. For example,
measures could incorporate importance
weights that reflect either the likelihood
of benefit or patient preferences. How
best to develop such weights or the im-
pact of these measures on patients’ care
are both currently unstudied. Measures
that assess providers’ willingness to dis-
cuss treatment options and provide self-
management support may more fully
capture the quality of multimorbid pa-
tients’ care. Such measures also may pro-
vide better incentives to provide these
patients with coordinated, patient-
centered services rather than to focus nar-
rowly on quality indicators that may have
less impact on patients’ overall health.
The Patient Assessment of Chronic Illness
Care is one recent example of the types of
patient-centered measures that may move
the science in this area forward (77).

Conclusions
Clinicians and researchers have estab-
lished evidence-based guidelines for dia-
betes care, and most recognize the need to
reorganize health systems to better serve
diabetic patients. Despite these advances,
many health system changes have focused
only narrowly on diabetes management
or the management of other chronic dis-
eases such as hypertension or depression.
People with diabetes often struggle with
these comorbid conditions simulta-
neously and frequently have other health
problems as well. We are just beginning
to define strategies for addressing the
challenges presented by this complexity.
Essential research remains to be done on
how to best organize care for diabetic pa-
tients with comorbid conditions to maxi-
mize clinical outcomes and quality of life,
including research on how to help pa-
tients and clinicians set management pri-
orities and on how to evaluate the quality
of care these patients receive. As the pro-
portion of diabetic patients with multi-

morbidity continues to rise, the challenge
of integrating their care is one that we can-
not afford to ignore.
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