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Context: The quality of health care and the financial costs affected by re-
ceiving care represent two fundamental dimensions for judging health care
performance. No existing conceptual framework appears to have described how
quality influences costs.

Methods: We developed the Quality-Cost Framework, drawing from the work
of Donabedian, the RAND/UCLA Appropriateness Method, reports by the
Institute of Medicine, and other sources.

Findings: The Quality-Cost Framework describes how health-related quality
of care (aspects of quality that influence health status) affects health care and
other costs. Structure influences process, which, in turn, affects proximate and
ultimate outcomes. Within structure, subdomains include general structural
characteristics, circumstance-specific (e.g., disease-specific) structural charac-
teristics, and quality-improvement systems. Process subdomains include ap-
propriateness of care and medical errors. Proximate outcomes consist of disease
progression, disease complications, and care complications. Each of the preced-
ing subdomains influences health care costs. For example, quality improvement
systems often create costs associated with monitoring and feedback. Providing
appropriate care frequently requires additional physician visits and medications.
Care complications may result in costly hospitalizations or procedures. Ulti-
mate outcomes include functional status as well as length and quality of life; the
economic value of these outcomes can be measured in terms of health utility or
health-status-related costs. We illustrate our framework using examples related
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to glycemic control for type 2 diabetes mellitus or the appropriateness of care
for low back pain.

Conclusions: The Quality-Cost Framework describes the mechanisms by which
health-related quality of care affects health care and health status–related costs.
Additional work will need to validate the framework by applying it to multiple
clinical conditions. Applicability could be assessed by using the framework
to classify the measures of quality and cost reported in published studies.
Usefulness could be demonstrated by employing the framework to identify
design flaws in published cost analyses, such as omitting the costs attributable
to a relevant subdomain of quality.

Keywords: quality of health care, economics, cost-benefit analysis, models,
theoretical, diabetes mellitus, type 2.

W hen assessing a health care system or a facet of
care, the fundamental dimensions of performance should
include the quality of the care provided and the economic

costs related to receiving that care. The U.S. health care system does
not function well on either dimension. The most comprehensive study
of quality to date found that for adults, care adhered to basic recom-
mendations about what should or should not be done only 55 per-
cent of the time (McGlynn et al. 2003). Although health outcomes
in the United States lag far behind those in Canada, Australia, Ger-
many, France, and the United Kingdom, in 2009, per-capita health care
expenditures were about twice as high (Commonwealth Fund Commis-
sion 2011). Policymakers and observers have recently become hopeful,
however, about the possibility of improving quality while simultane-
ously saving money (IOM 2010a, 2010b, 2010c). Accordingly, nu-
merous studies have examined the costs attributable to poor quality,
the relationship between performance on quality measures and health
care expenditures, and the costs and health effects associated with im-
provement programs. Several new policies have been designed to spur
improvements in quality and reduce health care costs in the United
States, such as establishing accountable care organizations, incentives
for adopting health information technology, and penalties for hospital-
acquired complications (Berwick 2011; Blumenthal 2011; Kaushal
et al. 2006; Milstein 2009).

When policymakers, researchers, and other decision makers work on
a policy issue like this one, a shared framework can create a common
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understanding of the issues and facilitate the design of analyses. We
know of no conceptual model or framework, however, that describes
how specific dimensions of quality produce variations in health care and
other types of costs. Even so, the authors of well-known conceptual mod-
els addressing quality have contemplated economic matters. Donabedian
excluded costs from his well-known quality-of-care model, choosing to
focus on clinical issues rather than value-laden questions of balancing
costs against health benefits (Donabedian 1980). Yet during the same
time period, he published several articles on health care costs, including
one describing a production function for health outcomes at different
expenditure levels (Donabedian, Wheeler, and Wyszewianski 1982). In
2001, the Institute of Medicine (IOM) defined six dimensions of quality:
effectiveness, safety, efficiency, timeliness, patient-centeredness, and ac-
cess (IOM 2000, 2010a). Effectiveness and safety relate to increasing the
likelihood of favorable health outcomes. Efficiency is an economic con-
struct, which the IOM defines as maximizing performance (i.e., health
care outcomes) by producing the best possible outputs from a given set
of resources or inputs (IOM 2010a). In the field of health economics,
several conceptual frameworks focus on efficiency, but agreement about
how to define efficiency and the related concept, value, is limited (AQA
2006; IOM 2009, 2010a; McGlynn 2008; Medicare Payment Advi-
sory Commission 2006; National Quality Forum 2010; Palmer and
Torgerson 1999). Yet none of these works describes how quality influ-
ences costs or efficiency.

The lack of such a conceptual framework creates a confusing situation
in which numerous analyses purport to examine quality and costs but
each analysis measures something different from the next. Table 1 illus-
trates this phenomenon using examples of studies addressing glycemic
control for type 2 diabetes mellitus over the long term or the treat-
ment of uncomplicated low back pain. Some studies report structural
measures of quality, such as implementing an integrated program that
helps primary care physicians manage diabetes, along with the costs
of conducting the program. Others describe process measures, such as
adhering to guidelines that recommend active modalities for physical
therapy for low back pain, and estimate associated health care expendi-
tures. Finally, some authors have estimated changes in health outcomes
and outcome-related costs, such as reductions in macrovascular com-
plications with improved glycemic control and the associated health
care and disability costs. While there are valid reasons for choosing
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TABLE 1
Examples of Studies Addressing the Quality of Glycemic Control among

People with Type 2 Diabetes Mellitus or Quality of Care for Low Back Pain
and Some Measure of Cost

Study Description of Study

Studies of Associations between Measures of Quality and Measures of Cost in
Patient Populations

Fritz et al. 2008 Methods: Determined whether or not patients with low
back pain had received physical therapy services that
adhered to guidelines (involved exercise or
therapeutic activities).

Key Findings: The 28.0% of patients receiving
guideline-adherent care had $202 lower physical
therapy charges. During the year following physical
therapy care, receiving adherent care was associated
with a lower likelihood of receiving prescription
medication (46.2% vs. 57.2%), magnetic resonance
imaging (8.3% vs. 15.9%), or epidural injections
(5.3% vs. 12.1%); charges were not significantly
different ($2,049 vs. $3,427) (inflated to 2009
dollars).

Measures of Quality: Modified Oswestry Disability
Questionnaire, pain rating scale, duration of physical
therapy care, receipt of care during the year after
physical therapy care.

Measures of Cost: Number of physical therapy visits,
physical therapy charges, charges associated with CPT
codes for low back pain and collected for prescription
medication, office or emergency room visits,
inpatient/surgical services, and diagnostic procedures.

Menzin et al.
2001

Methods: Assigned adult members of the Fallon Clinic
to three groups based on HbA1c: good (<8%), fair (8
to 10%), and poor control (>10%). Compared
inpatient admissions for various complications and
associated charges across the groups.

Key Findings: Over three years, the adjusted rate of
inpatient treatment per 100 patients was 13 for good,
16 for fair, and 31 for poor control. Corresponding
mean adjusted charges were $1,507, $2,145, and
$4,724, respectively. Among the 30% of subjects
with long-term diabetic complications, the adjusted
admissions per 100 patients (mean charges) were
estimated to be 30 ($4,056) for good, 38 ($5,921) for
fair, and 74 ($12,930) for poor control, respectively
(inflated to 2009 dollars).

Continued



320 T.K. Nuckols, J.J. Escarce, and S.M. Asch

TABLE 1—Continued

Study Description of Study

Measures of Quality: HbA1c test result category
(< 8%, 8 to 10%, >10%).

Measures of Cost: Mean adjusted charges for
inpatient care (hospital and skilled nursing
facility) over three years.

Studies Estimating the Cost of Existing Quality Problems
Caro, Ward, and

O’Brien 2002
Methods: Used a model based on existing

epidemiologic studies to create a simulated cohort
of 10,000 patients with diabetes, estimating
complication rates for macrovascular disease,
nephropathy, retinopathy, neuropathy, and
hypoglycemia. Estimated the direct medical costs
associated with the complications from all-payer
databases, surveys, and literature.

Major Findings: The average per-patient medical
care costs for diabetes-related complications over
thirty years were $68,037, largely due to
macrovascular disease (inflated to 2009 dollars).

Measures of Quality: Modeled risk of macrovascular
disease, nephropathy, retinopathy, neuropathy, and
hypoglycemia over thirty years.

Measures of Cost: Modeled cumulative average cost
of diabetes-related complications per patient over
thirty years.

Minshall et al.
2005

Methods: Used the CORE diabetes model to
estimate the long-term savings associated with
averting the major complications that result from
diabetes, modeling attaining HbA1c goals of
<7% and <6.5% versus current population
values.

Key Findings: Reducing the average HbA1c to 7%
nationwide would eliminate $39.8 billion
(inflated to 2009 dollars) in direct medical
expenditures for type 2 diabetes-related
complications over ten years, plus an additional
$17.2 billion in costs related to disability, lost
productivity, and premature mortality.

Measures of Quality: HbA1c test result over ten
years, modeled risk of fifteen diabetes-related
complications and nonspecific mortality over ten
years.

Continued
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TABLE 1—Continued

Study Description of Study

Measures of Cost: Modeled direct medical care
expenses over ten years; modeled costs associated
with lost productivity, premature mortality, and
disability over ten years.

Studies of Efforts to Change Quality That Included Measures of Cost
Kotsos et al.

2009
Methods: Enrolled patients from a large insurer in a

nurse-led disease management program that
emphasized self-care for low back pain. Compared
outcomes with controls from a period preceding
the program.

Key Findings: Costs per diseased member per month
were lower during the intervention period for
imaging, surgery, and medications.

Measures of Quality: Existence of nurse-led self-care
disease management program.

Measures of Cost: Program costs per diseased
member per month for low-back pain specific
services, including physical therapy, imaging,
manipulation, steroid injections, surgery, and
medications.

Monte et al.
2009

Methods: Patients were referred to the MedSense
program, a pharmacist-led, patient-centered
pharmacotherapy management program. For one
year from the enrollment date, followed HbA1c
and other metabolic parameters as well as medical
and prescription-related costs.

Key Findings: HbA1c declined by 1.1% at twelve
months. Other accompanying metabolic
parameters improved by 40% to 64%. By twelve
months, mean costs decreased by $222 relative to
baseline (inflated to 2009 dollars).

Measures of Quality: Existence of a pharmacist-led,
patient-centered pharmacotherapy management
program, HbA1c test result, fasting glucose test
result, outcomes for diabetes unrelated to glycemic
control, use of medication (aspirin, ACE/ARB,
statin, insulin), use of nephropathy screening.

Measures of Cost: Direct medical and prescription
expenditures from the payer perspective.

Continued
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TABLE 1—Continued

Study Description of Study

Studies Determining the Cost-Effectiveness of Efforts to Change Quality
Kahn et al. 2008 Methods: Used NHANES data for 1998 to 2004 and

the Archimedes model to estimate the
cost-effectiveness of the maximum feasible
attainment of HEDIS HbA1c goals for diabetes
over thirty years.

Key Findings: The maximum feasible attainment
over thirty years would cost
$56,666/quality-adjusted life year (inflated to
2009 dollars).

Measures of Quality: HbA1c test result <7%,
fasting plasma glucose test result <110 mg/dl,
incidence of hypoglycemic attacks, body mass
index <30 kg/m2, control of cardiovascular
disease risk factors, quality-adjusted life years.

Measures of Cost: Cost of prevention activities over
thirty years, assuming maximum feasible
performance (with subcategories for HbA1c,
fasting plasma glucose, etc.), total cost of
preventive plus other medical care over thirty
years, total cost per quality-adjusted life year (did
not consider cost of any quality improvement
activities).

McRae et al.
2008

Methods: Assessed the cost effectiveness of an
integrated approach to assisting general
practitioners (GPs) with diabetes management in
Australia using five years of data from the
program and the UKPDS Outcomes Model.

Key Findings: Most clinical measures improved or
were unchanged over five years. The program led
to projected improvements in expected life years
and Quality Adjusted Life Expectancy (QALE),
with incremental cost effectiveness ratios of
$A8,106 per life year saved and $A9,730 per year
of QALE gained.

Measures of Quality: Existence of integrated
approach to assisting general practitioners with
diabetes management, HbA1c test result, control
of cardiovascular disease risk factors, life years,
quality-adjusted life expectancy.

Continued
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TABLE 1—Continued

Study Description of Study

Measures of Cost: Costs of integrated approach
program, costs of primary care services arising
from adherence to the guidelines and drug costs,
hospitalization costs, cost per quality-adjusted life
expectancy.

Strong et al.
2006

Methods: Two randomized controlled trials in a large
health maintenance organization enrolled adults
who were not being considered for surgery in
group educational programs on self-care, one led
by laypersons and the other by psychologists.

Key Findings: Patients assigned to the lay and
psychologist groups had 14.3 and 26.2 additional
low-impact back pain days, respectively, compared
with usual care. Each additional low-impact back
pain day cost $9.70 and $6.13 for the lay-led and
psychologist-led interventions, respectively.

Measures of Quality: Roland Disability Score, “low
impact days.”

Measures of Cost: Intervention costs (labor, mailing
costs), total costs of back pain care in the one-year
postrandomization (costs of back pain-related
services, excluding inpatient care), net cost per
“low impact day.”

Note: Costs were inflated to 2009 dollars using the Consumer Price Index (Bureau of Labor Statistics
2012).

different measures of quality and costs, a conceptual framework would
make it easier to understand the selections made. A framework would
also remind researchers of variables that may be conceptually relevant,
preventing their inadvertent omission from an analysis.

Given these considerations, we offer the Quality-Cost Framework.
For examples, we used studies of glycemic control for type 2 diabetes
and of the treatment of low back pain. We selected these conditions
because they are common; their care affects clinical outcomes as well as
associated costs; and some quality problems and interventions have been
well studied.

Before describing the Quality-Cost Framework, we must define qual-
ity of care and costs because the terms’ connotations vary (Donabedian
1980). Our framework emphasizes “health-related quality,” which we
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define by drawing from Donabedian’s 1982 exposition on quality and
costs: “The highest quality care is that which yields the greatest ex-
pected improvement in health status, health being defined broadly to
include physical, physiological, and psychological dimensions” (Don-
abedian, Wheeler, and Wyszewianski 1982, 976). Our framework dis-
tinguishes health-related from non-health-related dimensions of quality
(those not expected to affect health) for three reasons: (1) improving
health is the fundamental objective of health care; (2) health-related
and non-health-related dimensions of quality influence costs differ-
ently; and (3) the two types of dimensions can sometimes be negatively
associated.

Consider, for example, satisfaction, an important dimension of quality
from the patient’s perspective (Browne et al. 2010). Satisfaction appears
to have both health-related and non-health-related components. Some
studies show that higher satisfaction is associated with better health
outcomes, yet perhaps surprisingly, other investigations have found the
reverse, including one nationwide study that found higher patient sat-
isfaction with outpatient care was associated with increased mortality
(Browne et al. 2010; Fenton et al. 2012). On the one hand, patient sat-
isfaction promotes adherence to treatment (Browne et al. 2010), which
should improve outcomes. On the other hand, providers sometimes face
stark choices between promoting satisfaction and optimizing health.
One example is deciding whether to discontinue opioids for patients
with chronic, noncancer pain who exhibit vague signs of misuse, which
may indicate an increased risk for addiction and overdose. In addition to
occasionally conflicting with the goal of improving health, striving to
improve satisfaction can also promote discretionary health care expen-
ditures. Amenities such as concierge services, luxury waiting areas, and
gourmet hospital meals increase discretionary health care expenditures
but produce no health benefits. Both patients and society value—and
may be willing to pay for—non-health-related dimensions of quality,
including services that improve satisfaction but not physical or psy-
chological health. Yet to facilitate distinctions between higher-value
and lower-value health care, a framework examining the effect of qual-
ity on costs should distinguish non-health-related from health-related
expenditures.

To define costs, the framework focuses on health care and health
status–related costs. Health care costs are expenditures for health care
and costs to patients and families, such as the value of time spent in care,
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self-care, and informal caregiving activities; and the expenditures related
to these activities, such as for special diets. Health status–related costs
are costs related to declines in the ability to function (which we refer
to as “functional-decrement costs”), and the economic value associated
with losses of quality and quantity of life. We discuss specific categories
later.

Conceptual Framework

The objectives of the Quality-Cost Framework are to (1) explain how
variations in health-related quality can create variations in health care
and other economic costs and (2) facilitate the design and evaluation of
empirical studies examining how quality influences costs (see figure 1).
The framework builds on the work of Donabedian, RAND researchers,
the Institute of Medicine, the standard methods for cost-effectiveness
analyses, and the methods used in cost-benefit analyses outside the
health care sector.

We intend the framework to apply to a variety of analyses, including
cost, cost-effectiveness, and econometric analyses. The quality and cost
elements that are relevant to a particular analysis depend on its purpose,
perspective, time horizon, patient population, target diseases or condi-
tions, study design, and setting. The framework accommodates various
units of analysis, such as the patient, service, episode, and complication.

Donabedian Model

The familiar Donabedian model is made up of structure, process, and
outcome. Structure represents the resources used to provide care, like
provider specialties, equipment, and institutional protocols. It also in-
cludes the formal and informal systems through which health care is
financed and delivered, for example, health care policies, insurance mar-
kets, provider availability, and types of delivery systems. Process means
the components of interactions between patients and providers, such
as physical examination maneuvers, tests, and various forms of com-
munication. Outcome is the patient’s health status after receiving care as
well as the incremental intermediate changes leading up to changes
in health status. Structure influences process, and in turn, process
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influences outcome (Brook, McGlynn, and Cleary 1996; Donabedian
1966, 1980, 1982, 1985).

The Quality-Cost Framework draws on the Donabedian model with
three modifications. First, we identified three external factors that in-
fluence both quality and cost but are not dimensions of quality: (1)
the specific clinical indications or circumstances that set the care pro-
cess in motion and define the target population, (2) the demographic
characteristics of the target population, and (3) the characteristics of
the community in which the health care system is functioning. De-
pending on the scope of the analysis, the specific clinical circum-
stances can be defined either broadly or narrowly. Broadly defined
clinical circumstances would include adults who need primary care
services; a narrower example would be diabetics with early nephropa-
thy. In this article, we used glycemic control for type 2 diabetes and
care for low back pain as examples of specific clinical circumstances.
Demographic characteristics are the target population’s age, gender,
race, ethnicity, education, cultural values, and the like. By character-
istics of the community, we mean determinants of health that reflect
the setting beyond the target population characteristics, such as loca-
tion, weather, employment opportunities, sanitation, transportation, and
parks.

The second modification of the Donabedian model was adding sub-
domains to structure, process, and outcome, which we discuss in detail
later. These subdomains might need to be modified or expanded in
the future, if, for example, new categories of quality problems were
identified as major causes of morbidity and mortality.

The third modification was, of course, extending the causal chain of
events to encompass economic costs attributable to health-related quality
issues. The subdomains of structure, process, and outcome each gen-
erate corresponding categories of economic costs, most of which are
attributable to health-related quality issues (shaded in figure 1). Costs
are categorized by the quality-of-care issues to which they are most im-
mediately attributable. For example, if the level of quality associated
with a subdomain changes, any costs that would be certain to change
as a result are considered attributable costs, regardless of whether the
costs entail equipment, other types of resources, or health care services.
Table 2 provides examples for each external factor and subdomain in the
framework.
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Structure

Structure is divided into (1) circumstance-specific structural charac-
teristics, (2) quality improvement systems, and (3) general structural
characteristics. Besides defining each subdomain, we also discuss how
variations in quality influence costs.

Circumstance-specific characteristics represent the types of facilities,
equipment, providers, and other structural features that influence care
processes and clinical outcomes in the context of specific clinical cir-
cumstances. Examples are the resources involved in caring for patients
with type 2 diabetes or for patients with low back pain. The costs
associated with facilities and equipment include capital expenditures,
which provider organizations recoup through clinical revenue when the
facilities and equipment are used. For providers, costs depend on the
frequency of visits and the reimbursement per visit.

Quality improvement systems are circumstance-specific structural charac-
teristics that are specifically designed to improve quality of care, such as
ensuring that patients receive necessary care. Examples are quality im-
provement systems, interventions designed to improve glycemic control
among diabetics, and interventions to reduce inappropriate radiological
imaging of patients with uncomplicated back pain. Associated costs are
for the labor, facilities, and other resources used in designing, testing,
implementing, and maintaining quality improvement systems. These
costs are seldom billed directly to health care payers and patients but
may be passed on through higher fees.

General structural characteristics may or may not influence care pro-
cesses in a given clinical circumstance. If they do, the effect is not
circumstance specific or intentional. For example, large multispecialty
groups and small private practices have different patterns of care; the
former are more likely to have developed protocols or to offer group vis-
its. This may result in different processes and outcomes for patients with
diabetes or back pain. In addition to influencing care processes directly,
general structural characteristics may interact with external factors to
affect total health care costs. Because of their greater market power, large
multispecialty group practices are often able to charge higher fees than
solo practitioners can (Berenson et al. 2012). General structural char-
acteristics can, therefore, influence health care costs through multiple
mechanisms.
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Process

Process has two subdomains, appropriateness and medical errors, because
these problems cause substantial morbidity and mortality (Brennan
et al. 1991; IOM 2000, 2001; McGlynn et al. 2003; Thomas et al.
2000). It does not exclude other types of quality problems, like low in-
terrater reliability (e.g., when two providers reach different conclusions
on diagnostic tests).

Since 1986, RAND has used the RAND/UCLA Appropriateness
Method (RAM) to define four categories of appropriateness of care (Brook
et al. 1986; Fitch et al. 2001). This method is a multidisciplinary, two-
round, modified-Delphi process that quantitatively synthesizes pub-
lished literature and the expert judgment of a group regarding clinical
appropriateness. It has been used to develop appropriateness criteria for
at least sixteen surgical procedures (Lawson et al. 2011), as well as qual-
ity measures for the most common causes of morbidity and mortality,
among many other conditions (McGlynn et al. 2003). It has good in-
terrater reliability as well as content, construct, and predictive validity.
Panel recommendations regarding appropriateness have been consistent
with the results of subsequent randomized trials, and patients have had
better survival and quality of life when care adheres to measures de-
veloped using this method (Higashi et al. 2005; Quintana et al. 2006;
Shekelle 2004; Shekelle, Chassin, and Park 1998; Shekelle et al. 1998).

For our framework, we used the original appropriateness categories,
subdividing one of them.

� Necessary care is care for which the potential benefits to the patient
exceed the risks to such a degree that the care must be offered.

� Appropriate (but not necessary) care is care for which the benefits
exceed the risks but not to the degree that the care is judged
necessary.

� Care of uncertain appropriateness is care for which the benefits and
risks are uncertain.

� Unhelpful care is care for which the benefits and risks are known
to be equal or mixed (RAND previously combined the preceding
two categories).

� Inappropriate care means care for which the risks to the patient
exceed the potential benefits to such a degree that the care must
not be provided. (Fitch et al. 2001)
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Underuse represents a failure to offer necessary care (patients can de-
cline care) (Fitch et al. 2001). Underuse generally increases the risk of
disease progression and disease complications. McGlynn and colleagues
documented instances of underuse among 46 percent of U.S. adults
(McGlynn et al. 2003). Underuse lowers process-related health care
costs in the short term because the necessary care is not provided. Con-
sequently, eliminating underuse increases short-term costs. The costs
related to changes in rates of complications are discussed later.

In contrast, clinical overuse means providing inappropriate care (Fitch
et al. 2001), and it increases the risk of complications of care. RAND and
the framework define overuse fairly narrowly. While some economists
consider overuse to include the frequent utilization of health care ser-
vices with minimal health benefits (and low risks), our framework instead
classifies services with minimal benefits as unhelpful care. Making this
distinction is important because inappropriate care can lead to com-
plications that are both harmful and costly. In contrast, unhelpful care
is simply an inefficient allocation of health care resources. McGlynn
and colleagues found that clinical overuse applied to 11 percent of U.S.
adults (McGlynn et al. 2003). Because clinical overuse means that pa-
tients receive inappropriate care, it leads to short-term process-related
health care costs; therefore, eliminating overuse creates short-term cost
offsets. We discuss the longer-term costs attributable to complications
later.

Much of the care that patients receive lies between underuse and
overuse. Appropriate care improves health to a lesser degree than necessary
care does, and it increases short-term process-related health care costs.

Care of uncertain appropriateness and unhelpful care are not measures of
health-related quality because by definition, they are not known to affect
health outcomes. The framework distinguishes care of uncertain appro-
priateness from unhelpful care because their cost implications differ. For
example, health care payers often cover care of uncertain appropriateness,
but some strive to curtail unhelpful care when they can identify it. In
fact, care of uncertain appropriateness represents a substantial propor-
tion of health care expenditures because the data on risks and benefits are
limited for the majority of widely used tests and treatments (IOM 1985).
Appropriateness is also uncertain for experimental therapies, which pay-
ers may cover for patients with unusual or severe conditions. Unhelpful
care is common, too, such as the services identified by the 2012 Choosing
Wisely Campaign (Cassel and Guest 2012).
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Differentiating between care of uncertain appropriateness and un-
helpful care can be challenging when the data are less than optimal,
because appropriateness then lies in the eye of the beholder. Some ques-
tions of interest to health care payers are rarely addressed by research,
such as the ideal number of doctor visits for patients with a given prob-
lem. Moreover, even when multiple studies have addressed a question,
rigor may be lacking or results may conflict. Financial incentives may
affect how providers and payers interpret imperfect data: payers have an
incentive to limit care that is probably unhelpful, while providers paid
on a fee-for-service basis have an incentive to offer care that might be
helpful, even if the probability of benefit is low. Nevertheless, because
neither unhelpful care nor care of uncertain appropriateness represents a
subdomain of quality, any costs they produce are circumstance-specific
expenditures rather than attributable to health-related quality (in
figure 1, represented by unshaded boxes surrounded by dashed lines).

The IOM defines medical errors as the failure to complete a planned
action as intended or the use of a wrong plan to achieve an aim (IOM
2000). Conceptually, medical errors and appropriateness overlap because
many errors involve underuse (e.g., some “errors of omission”) or overuse
(e.g., some “errors of commission”). Other errors involve misuse, that
is, doing something in a manner that increases the risk of avoidable
harm. Underuse increases the risk of disease progression and disease
complications; overuse and misuse increase the risk of complications
of care. Medical errors sometimes create process-related costs, such as
when corrective actions are needed, creating labor and other types of
costs. For example, after a medication administration error, a patient
may require an antidote. If an X-ray detects a retained instrument at the
end of surgery, removing the object will prolong the operation. The costs
associated with the complications of medical errors are usually of greater
concern than the costs of errors, however, which brings our discussion
to outcomes and their associated costs.

Outcome

Outcome-related domains are (1) diseases and conditions and (2) health
status.

Diseases and conditions represent clinical complaints, syndromes, dis-
orders, and diagnoses that are influenced by care. As these develop or
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worsen, they create new indications for care that lead to outcome-related
health care costs. The diseases and conditions domain contains three
subdomains: (1) disease progression, (2) complications of the original
disease, and (3) complications of care. Disease progression is a worsening
of the original disease or condition. It often generates costs by lead-
ing to a higher utilization of provider visits, more intensive forms of
treatment, and, sometimes, a need for additional diagnostic tests. Com-
plications of the original disease are new diseases or conditions resulting
from the original disease or condition. Complications of care are new dis-
eases or conditions that result from care rather than the original disease
or condition. Complications can result from overuse or medical errors,
or they can occur even if apparently adequate quality care has been
provided.

When applying the framework, some disorders could serve as the
“specific clinical circumstance” that sets care processes in motion, the
“disease or condition” that results from care processes, or both. For
example, diabetic nephropathy with proteinuria is often used as an out-
come in studies of glycemic control. Alternatively, diabetic nephropathy
could be selected as the focus of a quality improvement intervention on
the use of ACE inhibitors among people with proteinuria. For patients
with multiple comorbidities, the “specific clinical circumstance” could
refer to multiple conditions, and many different outcomes would be
relevant.

Whether caused by diseases or by care, complications can generate
costs by creating a need for new types of tests and treatments. Payers
are starting to reimburse certain services differently when they appear
to have been for a complication of care. Under Medicare payment poli-
cies, hospitals have historically received augmented payments when new
complications arose during hospitalization, including many complica-
tions resulting from medical errors. But beginning in 2008, Medicare
disallowed the augmented payments for a few complications, and other
payers are starting to follow suit (Milstein 2009).

Complications and disease progression, in turn, adversely affect health
status, reducing the patient’s ability to function as well as length and
quality of life. The definition of health-related quality that we borrowed
from Donabedian describes a broad concept of health status that includes
both physical and psychological well-being. The same is true of widely
used instruments for measuring changes in health-related quality of life
(Cheak-Zamora, Wyrwich, and McBride 2009; Donabedian, Wheeler,
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and Wyszewianski 1982; Hanmer 2009; Ware, Kosinski, and Keller
1996; Ware and Sherbourne 1992). Thus, the Quality-Cost Framework
is compatible with cost-effectiveness analysis, which converts health-
related quality of life to a measure of health utility, often reported in
quality-adjusted life years (QALYs).

Although cost-effectiveness analysis is widely used in health care,
some stakeholders, such as employers, may be interested in understand-
ing the monetary costs associated with decrements in health status, such
as the costs associated with declines in the ability to work. This informa-
tion may be more relevant to their needs and easier to understand than
an abstract concept like health utility. For this reason, the Quality-Cost
Framework subdivides health status into functional status and length
and quality of life. The corresponding categories of costs are functional-
decrement costs and the economic value of preserving length and quality
of life.

Functional status is the ability to work and perform tasks around
the home. Functional-decrement costs are the fiscal consequences of
declines in the ability to function, including losses of wages as well
as the need to hire others to perform tasks around the home. Loss of
wages can result from a complete inability to work, absenteeism (time
off work), presenteeism (reduced productivity at work), and fewer career
advancement opportunities.

Although length and quality of life can be measured, assessing the
economic value associated with changes in these health states can be
even more challenging. Willingness-to-pay studies are commonly used
in policy decision making outside the health care sector and are some-
times performed to support cost-benefit analyses in health care settings
as well. By using carefully designed surveys or by studying purchas-
ing decisions that are affected indirectly, economists attempt to mea-
sure people’s willingness to pay for things that they cannot actually
purchase (Stokey and Zeckhauser 1978), or they may use other meth-
ods of valuing length and quality of life (Eggleston et al. 2009; Min-
shall et al. 2005). Our framework defines the economic value of length
and quality of life as the additional amount that people in the tar-
get population and specific clinical circumstances are willing to pay
in order to receive a level of care that would enhance their length or
quality of life, after accounting for all other health care and disability
costs.



344 T.K. Nuckols, J.J. Escarce, and S.M. Asch

Discussion

A conceptual framework can serve several practical purposes. A
framework can help clarify important concepts and terms, facilitating
communication among individuals working in a field. By describing
plausible cause-and-effect relationships, a framework can sharpen
analytical questions and aid the development of testable hypotheses.
Because a conceptual framework delineates the factors influencing
those cause-and-effect relationships, it can help investigators identify
potential mediating variables, confounding factors, and sources of
endogeneity, thereby revealing or improving analytical rigor and
completeness. Finally, a framework can help investigators determine
whether important questions might have been overlooked by previous
researchers and thereby stimulate novel lines of inquiry. These state-
ments are true, of course, only if a conceptual framework has been well
formulated. Here we hope that the Quality-Cost Framework, which is
built on influential streams of work by Donabedian, RAND researchers,
the Institute of Medicine, and others, does not fall short.

The next step in this research is to validate the framework by applying
it to collections of articles on the quality of care and costs for a few
conditions. To assess the framework’s applicability, its subdomains can
be used to classify measures of quality and cost in published studies.
To examine the framework’s usefulness, it could be applied for the
purpose of identifying design flaws in cost analyses. One important
flaw would be omitting categories of costs that appear relevant on the
basis of the clinical circumstances, subdomains of quality affected by
the study, and the study’s perspective. Applying the framework to the
studies in table 1, we found that some contain such flaws. Both Kahn
and colleagues and Monte and colleagues omitted the cost of quality
improvement interventions that would, or did, drive changes in HbA1c
values (Kahn et al. 2008; Monte et al. 2009). In contrast, Strong and
colleagues considered costs attributable to two back-pain interventions
and downstream effects on health care utilization (structure and process
subdomains), but they did have not have the statistical power to include
costs related to rare outcomes, such as hospitalization (Strong et al.
2006). The existence of such design flaws in published analyses suggests
that our framework may be useful to researchers and analysts as they
plan future studies. Ultimately, we plan to conduct a systematic review
of studies that examined the net cost or cost-effectiveness of efforts to
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improve the quality of care for many conditions and then to use the
framework as one of several tools for evaluating the quality of those
studies. This would enable us to determine, in those studies that meet
basic methodological standards, how frequently improving the quality
of care is cost-effective or cost saving.

One limitation of our framework is that it does not explain how
economic factors influence quality, which is, arguably, as important as
how quality affects costs. To thoroughly explore how economic factors
influence quality, an entirely different conceptual framework would be
needed. However, the quality side of our framework does include some
economic factors, because the Donabedian model considers health insur-
ance laws and regulations, health insurance premiums, rates of insurance
in the population, fee schedules, and so forth, to be structural dimensions
of health-related quality. Also, we have included other patient-level eco-
nomic factors, such as income, in our demographic characteristics. Since
the Quality-Cost Framework focuses on health-related quality, it ex-
cludes non-health-related dimensions of quality of interest to consumers;
so the relationship between non-health-related dimensions of quality and
costs could also be the subject of a different conceptual framework.

Conclusion

The Quality-Cost Framework elucidates the mechanisms by which
health-related quality of care affects health care and other types of costs,
such as those associated with changes in health status. Additional work
will be needed to validate the framework by applying it to collections of
published studies for multiple clinical conditions. Assessments should
include applicability, meaning the ability to classify measures of quality
and cost using the framework, and usefulness, meaning the ability to
identify design flaws in published cost analyses using the framework.
Over the long term, we hope that the Quality-Cost Framework can facil-
itate discussions of health care policies, programs, and quality interven-
tions by creating a common understanding of how quality affects costs.
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