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Chapter Objectives
•	 To discuss advantages and challenges of measuring 

outpatient diabetes care quality.
•	 To identify and discuss key quality measures for 

outpatient diabetes care including single-domain 
and composite measures of glucose, blood pressure 
(BP), lipids, weight, tobacco use, and appropriate 
use of antithrombotic medications.

•	 To identify emerging opportunities and challenges 
related to assessment of patient experience of care, 
shared decision-making, and burden of treatment.

•	 To discuss factors that influence the cost-
effectiveness of diabetes care and to discuss the 
cost-effectiveness of diabetes case management, 
clinical decision support, and shared decision-
making strategies.
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Concluding Remarks
•	 Providing simple and understandable measures of 

diabetes care quality to clinicians, patients, and the 
public may be associated with improved diabetes 
care quality in some settings.

•	 Clinicians and care systems often direct available 
resources to improve what is measured, so selecting 

Box 24.1 Implementing a Diabetes Composite Quality of 
Care Measure
•	 Step I: Identify all adult patients with a diagnosis of 

diabetes and with two or more visits to the clinic in 
the last 12 months. This is the denominator.

•	 Step II: (a) Classify each patient in the denominator 
as meeting or not meeting each of these five clinical 
goals in the past 12  months. (b) If the patient is 
excluded (criteria for exclusion noted below), they 
get credit for that clinical goal. (c) If there is no BP 
measure, A1c test, documentation of use of anti-
thrombotic or lipid lowering therapy, or documen-
tation of tobacco use status within 12 months, they 
are classified as not meeting that clinical goal.
–– Most recent glycated hemoglobin (A1c) mea-

sure done within 12 months is <8%.
–– Most recent systolic BP measure within 

12 months is <140 mmHg.

a narrow set of diabetes quality measures that are 
directly and strongly linked to major clinical out-
comes is desirable.

•	 Recent data indicate wide variation in care quality 
across clinicians after adjustment for patient fac-
tors. This information can be used to guide clinician-
specific quality improvement and learning 
interventions.

•	 In settings with high-quality diabetes care, there is 
as much as 300% variation in costs. Thus, identify-
ing maximally cost-effective treatment pathways is 
an area of needed clarity.

•	 Improving shared decision-making and patient 
experience of care and reducing treatment burden 
may improve treatment adherence, continuity of 
care, and clinical outcomes.
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�Introduction

It is widely recognized worldwide that the quality of care pro-
vided to those with diabetes mellitus is far from optimal. To 
guide quality improvement efforts in an efficient way, it is 
important to identify and target key aspects of diabetes care, 
track valid measures of care quality over time, and use these 
measures to direct improvement efforts and assess their 
results. Here we will discuss the strengths and weaknesses of 
current measures of diabetes care quality and comment on 
current challenges that face those engaged in this effort, 
including developers of quality measures, users of such mea-
sures to improve clinical care delivery, or users of such mea-
sures to monitor population health. For the sake of brevity, we 
will focus on outpatient care of adults with type 2 diabetes 
and limit our attention in this chapter to selected measures of 
clinical outcomes, cost of care, and patient care experience.

�Measuring Clinical Quality of Care: 
Accountability Versus Improvement 
Measures

Data from the United States suggest that diabetes leads to 
about a 5 year loss of life expectancy and a 10 year loss of 
disability-free life expectancy [1, 2]. A key question for both 

clinicians and public health leaders is to identify effective 
prevention or treatment strategies that mitigate these losses 
both at the population level and for each individual patient.

The most effective way to mitigate the loss of life expec-
tancy and disability-free life expectancy from diabetes is to 
prevent or delay the onset of type 2 diabetes. This is the topic 
of several chapters in this book. It is clear from large ran-
domized trials such as the Diabetes Prevention Program and 
similar programs in Scandinavia and China that both life-
style interventions and certain pharmacologic agents are 
somewhat effective in this regard [3, 4]. It is clear that pri-
mary prevention of type 2 diabetes should be a very high 
priority for both clinicians and public health policy makers, 
and studies to improve the effectiveness of both lifestyle and 
pharmacologic interventions to prevent diabetes are needed 
[5].

Once a patient develops type 2 diabetes, the question 
becomes how to prevent or delay downstream diabetes-
related complications and mitigate the adverse impact that 
diabetes often has on length and quality of life. Microvascular 
complications such as retinopathy (that may lead to blind-
ness), nephropathy (that may lead to dialysis or renal trans-
plantation), and neuropathy (which may cause pain and lead 
to falls or amputations) affect a high proportion of adults 
with type 2 diabetes. The occurrence of these microvascular 
complications typically increases with the duration of diabe-
tes and is often accelerated by tobacco use and by inadequate 
control of glucose and blood pressure. However, while trials 
of intensive glucose and blood pressure (BP) control have 
shown some benefit on delaying the onset and progression of 
these microvascular complications, there is little hard evi-
dence to show an impact on reduced rates of the end-stage 
microvascular complications such as blindness, end-stage 
renal disease (ESRD), or amputation [6–8]. Moreover, life-
time occurrence of these three end-stage microvascular com-
plications is much lower than is the lifetime risk of a fatal or 
nonfatal macrovascular complications of myocardial infarc-
tion or stroke in adults with type 2 diabetes [1, 2].

The occurrence of macrovascular complications of myo-
cardial infarction and stroke in those with diabetes has been 
improving in the last 20 years but is still about twice as high 
as in those without diabetes. These major cardiovascular 
events account for the majority of excess deaths and excess 
costs attributable to type 2 diabetes [9, 10]. Thus, in measur-
ing quality of diabetes care, control of multiple major risk 
factors that are the principal drivers of microvascular and 
especially macrovascular complications should be the focus 
of clinical and public health attention.

In recent years, a composite quality measure often used to 
assess care of adults with diabetes consists of the proportion 
of diabetes patients who simultaneously meet all five of 
these clinical measures: adequate BP control, glucose con-
trol, and tobacco control, plus appropriate use of lipid medi-
cations and antithrombotic medications. Many experts 

–– Patient is currently prescribed a moderate or 
high-dose statin or other lipid-lowering medica-
tion. (Exclude: LDL < 100 mg/dL, documented 
lipid-lowering medication intolerance; women 
of child-bearing potential.)

–– If the patient has diagnosed atherosclerotic car-
diovascular disease, they are taking daily anti-
thrombotic medication. (Exclude: those with no 
prior diagnosis of cardiovascular disease and 
those at high risk of gastrointestinal bleed.)

–– Chart documentation that the patient is currently 
a nonsmoker.

•	 Step III: The patent is counted in the numerator 
only if they meet all five clinical goals as specified.

•	 Step IV: Divide the numerator by the denominator 
and multiply by 100 to calculate the percentage of 
diabetes patients at the composite diabetes goal.

•	 Step V: This measure can be used (a) to compare 
quality of diabetes care across care systems, clinics, 
clinicians, or groups of patients, and (b) to inform 
patient or payer selection of preferred clinicians 
based on quality of care. Adjustment of results based 
on patient factors (such as age, race, sex, education, 
income, or insurance status) may be considered.
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support this “composite measure” of these five clinical 
domains, calculated as the proportion of diabetes patients 
seen at least twice in 12 months in a given care system who 
meet these five measures (based on most recent measure 
available within the 12-month period): nonsmoker, 
A1c < 8%, BP < 140/90 mmHg, on lipid medication if toler-
ated, and on antithrombotic medication such as asprin (which 
applies only to patients with atherosclerotic cardiovascular 
disease) [11]. Box 24.1 below describes how this composite 
measure can be computed and used.

When a diabetes composite measure was first introduced 
in 2003 in the United States, less than 5% of US adults with 
diabetes had all five components at the goals proposed in 
Box 24.1. The proportion of diabetes patients with all five 
components at these proposed goals rose to about 30% in the 
United States by 2015–2018 [12], with major variation from 
less than 5% to about over 50% across care delivery systems, 
clinics, individual clinicians, and subgroups of patients. 
Levels of risk factor control are significantly lower in 
younger adults versus older adults and lower for Blacks, 
Latinos, and Native Americans compared to non-Latino 
Whites. With the onset of the COVID-19 pandemic, there 
has been a decrease in the proportion of diabetes patients 
meeting these composite quality measure goals, mostly due 
to decreased A1c and BP measurement related to reduced 
access to care [13].

There are several factors to consider when comparing cli-
nicians, clinics, or delivery systems performance using vari-
ous diabetes or other clinical quality measures. First, if the 
goal is to incent clinicians to improve care, it may be impor-
tant to adjust content and interpretation of quality measures 
based on (a) socioeconomic or clinical characteristics of 
patients, and (b) availability of technology such as A1c test-
ing available at primary care facilities [14–16]. Otherwise, 
facilities with less access to technology and/or clinicians 
who take care of low income or less educated patients (who 
may have more difficulty getting to clinical goals for a vari-
ety of reasons) will be penalized by the quality measures. 
This issue is especially important if quality measures are 
publicly reported or if performance on the quality measures 
is linked to financial compensation [15]. The counter argu-
ment is that adjusting quality measure thresholds based on 
patient characteristics may lead to a double standard of care, 
with implicit acceptance of lower quality care for more chal-
lenging patient populations.

Another consideration related to use of a composite qual-
ity measures is whether to weight the components of the 
composite measure equally or unequally. Are they all equally 
important? The impact of BP control, lipid control, and 
tobacco control on life expectancy and major cardiovascular 
(CV) events in those with diabetes has historically been 
much greater than the impact of glucose control, unless glu-
cose control is especially poor [17–20]. However, some 
research suggests that not only the most recent values, but 

also past values of A1c, BP, lipids, and tobacco use may 
impact subsequent health outcomes [21]. Moreover, the rela-
tive benefit of improving A1c, BP, lipid, or tobacco control 
varies across patients; in general, the further from goal a 
patient is on a given measure the greater the potential benefit 
after effective control is achieved.

These considerations would favor a weighted approach to 
quality measures, with the weight of each component of the 
composite measure proportional to the potential benefit of 
that component. Ideally, the weights should vary based on 
the clinical circumstances of an individual patient (in some 
patients, control of very high A1c may confer the most ben-
efit). Technology to enable prioritization of treatment options 
for individual patients with and without diabetes has recently 
become available [22–25]. However, the use of individual-
ized care quality measures, although logical and potentially 
useful, is complex to operationalize and therefore has not yet 
been widely used. As this science matures, it may be possible 
to measure diabetes quality at the patient level not only by 
achievement of threshold levels of A1c, BP, or lipid control 
but also by estimating change over time in a patient’s CV 
risk, using equations such as the American College of 
Cardiology/American Heart Association (ACC/AHA) CV 
disease risk equations, the UKPDS Outcome Model 2 pre-
diction equations, or a combination of these [26, 27].

Just as there is wide variation across clinicians, medical 
groups, and care delivery system in composite measures of 
diabetes care quality, so too there is wide variations in the 
five specific components of the composite measure. For 
example, some clinicians do a better job with BP control 
than with glucose control. There are few studies that investi-
gate in detail this variation at the clinician level in patterns of 
risk factor control. Some of the variation is likely attributable 
to variation in patients’ health literacy, numeracy, or overall 
educational or poverty level. Thus, when assessing variation 
in diabetes care quality across clinicians and delivery sys-
tems, some experts suggest that credibility requires that the 
analysis be adjusted for differences in patient 
characteristics.

Another factor linked to variation in quality of diabetes 
care is a long delay in clinician recognition or management 
of changing levels of glucose, BP, lipids, or other clinical 
parameters. Deterioration in glucose control, for example, 
may be due to progression of diabetes, nonadherence to 
medications, lapses in dietary practices, stress, occult infec-
tions, or other factors. When patients well-controlled on glu-
cose, BP, or lipids deteriorate, clinicians who delay 
addressing the underlying reasons and adjust pharmacother-
apy if needed in a timely way will, on average, have lower 
proportions of their diabetes patients at goal. Delayed adjust-
ment in treatment, often referred to as “clinical inertia,” is 
associated with poor clinician performance on key measures 
of diabetes quality of care and adverse clinical outcomes 
[28]. Quality measures that assess clinical inertia have been 
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proposed by some but are time consuming to measure and 
report and may not adequately consider patient-related finan-
cial, social, and psychological constraints that sometimes 
present barriers to optimal care [29–31].

There are hundreds of “evidence-based” components of 
diabetes care, but not all are of equal benefit to a given patient 
at a given point in time, and the strength of the supporting 
evidence from randomized trials varies widely. Thus, all 
evidence-based aspects of diabetes care are not suitable for 
selection as quality measures. It is best to focus attention on 
clinical domains that need improvement, have a major direct 
impact on important health outcomes, have affordable and 
available management strategies, and can be easily measured.

It is also important to keep in mind that once a clinical qual-
ity measure is adopted as a publicly reported accountability 
measure, clinicians and health care systems tend to narrowly 
focus on measuring and improving that aspect of care. This 
can lead to unintended consequences. For example, in the 
1990s in the United States, the first publicly reported diabetes 
quality measure was retinopathy screening—because in the 
pre-electronic medical record era, it could be accurately and 
inexpensively measured from insurance claims data. Delivery 
systems devoted immense resources to improving eye exam 
rates, while largely ignoring poor glucose or BP control—
clinical factors that cause retinopathy. That early quality mea-
sure may well have increased the prevalence of retinopathy by 
drawing attention away from glucose and BP control.

Thus, we propose a small core set of “accountability measures” 
that can be used to publicly report diabetes care quality, and a 
larger set of “improvement measures” that are not publicly 
reported, but that can be used privately by clinicians and care 
delivery organizations, as needed, to improve care by pinpoint-
ing specific barriers to higher quality diabetes care.

If a clinician, clinic, or care system is doing poorly on 
accountability measures such as those listed in Box 24.1, it 
may be helpful to deploy a set of more detailed improvement 
measures to identify care improvement opportunities related 
to glucose, BP, lipid, or other clinical goals. Improvement 
measures are designed to (a) identify why a particular 
clinician may have suboptimal accountability measures and 
(b) point to clinician-specific or clinic-specific “care 
improvement opportunities” that can reasonably be expected 
to improve quality of care. Prior work provides some empiric 
support for this approach [32, 33].

Clinicians with similar levels of performance on account-
ability measures may have substantially different patterns in 
associated improvement measures. This observed variation 
in patterns of care across clinicians is illustrated in Table 24.1 
and suggests the potential usefulness of tailoring quality 
improvement and learning strategies to clinician-specific 
“care improvement opportunities.” The definition of a “care 
improvement opportunity” for a specific clinician may be as 
simple as identifying performance on improvement mea-
sures relative to the median of their peer group’s perfor-
mance (Table  24.2). In settings where electronic health 
records or other sophisticated health information technology 
is available, collecting detailed clinical data on specific pat-
terns of care at the clinician level is increasingly feasible.

When improvement measures are assessed, it is important 
to consider how best to share such information with clini-
cians, clinic leaders, or others. Several characteristics 
increase the effectiveness of feedback, such as timeliness, 
regularity over time, positive feedback alongside feedback 
on sub-optimal performance, feedback to a supervisor as 
well as the front-line clinician, providing feedback in both 

CIO topic CIO description 10th 25th 50th 75th 90th Ratio
Thiazide diuretic under use % of patients with uncontrolled BP and adequate renal function not 

on a thiazide
16.3 18.9 23.1 27.6 30.3 1.9

ACEI/ARB under use % of patients with uncontrolled BP who are not on ACEI/ARB use 13.7 15.5 20.0 24.7 27.9 2.0
Use of 3 or more BP medications % of patients with uncontrolled BP on three or more medications 1.0 1.9 3.0 4.3 6.0 6.1
Hypertension recognition % of patients meeting BP criteria without a problem list diagnosis 9.6 12.6 16.0 19.4 23.9 2.5
Use of moderate or high intensity 
statins when indicated

% of patients meeting ACC/AHA criteria for statin use with 
ASCVD risk ≥10% on less than moderate intensity statin

12.6 16.3 23.7 32.3 42.9 3.4

Statin initiation when indicated % of patients meeting ACC/AHA criteria for statin use but not on a 
statin

17.1 21.2 27.8 37.3 47.5 2.8

Antithrombotic underuse % of patients meeting criteria for antithrombotic use, but not on an 
antithrombotic

7.5 9.5 13.0 18.2 22.3 3.0

Antithrombotic overuse % of patients not meeting criteria for antithrombotic use, but on an 
antithrombotic

5.0 6.3 9.5 12.3 15.9 3.2

Screening for diabetes when 
indicated

% of patients meeting USPSTF criteria for diabetes screening 
without tests in 3 years

6.5 9.2 12.6 17.0 20.3 3.1

Abbreviations: CIO care improvement opportunity, PCC primary care clinician, BP blood pressure, ACEI angiotensin converting enzyme inhibitor, 
ARB angiotensin receptor blocker, ACC/AHA American College of Cardiology/American Heart Association, ASCVD atherosclerotic cardiovascu-
lar disease, USPSTF United States Preventive Service Task Force

Table 24.1  Examples of variation in percentages of PCC-specific care 
improvement opportunities (CIOs) in study-eligible patients from a 
larger algorithmically defined set. Columns represent the percentage of 

patients with each CIO within PCC percentiles, and a ratio of COIs in 
90th to 10th percentile PCCs

P. J. O’Connor et al.



415

Table 24.2  Prototype content of PPF feedback to PCC and their 
supervisor, updated every 2 months

Selected care 
improvement 
opportunity (CIO) 
from a set of 30

You’re 
doing 
better than 
this % of 
PCP peers

Number of 
patients 
evaluated in 
past 2 months

% of your patients 
with opportunity 
to improve care

You now
Your 
goala

Use thiazide 
diuretics

8 50 38% 23%

Initiate statin 
treatment when 
indicated

11 24 35% 28%

Refer smokers to 
cessation programs

23 14 24% 16%

Hypertension 
recognition

71 61 12% ☺ 
Great 
job!

Screening for 
diabetes when 
indicated

83 33 9% ☺ 
Great 
job!

Antithrombotic 
underuse

94 17 8% ☺ 
Great 
job!

a This is performance level of median PCC

verbal and written form, feedback that is actionable, and set-
ting specific goals for improvement with repeat measure-
ment to assess progress [34]. In a time of widespread 
clinician and health worker burnout, feedback must be pro-
vided as sensitively as possible.

�Measuring Patient Experience of Care

Diabetes is a complex chronic disease, and clinicians are 
faced with the daunting challenge of dealing with a myriad 
of effects that diabetes may have on many dimensions of a 
patient’s life. In addition to its direct biological, psychologi-
cal, and financial impact on patients, diabetes also may sig-
nificantly impact the family, friends, employers, and 
caregivers of those with the illness. The social and economic 
impact of diabetes on direct medical care costs, indirect 
costs, and workforce productivity is also substantial. A fun-
damental question related to measurement of diabetes qual-
ity of care is this: how wide a net do we want to cast? Can we 
hold the care delivery system accountable for the myriad 
impact of diabetes on a person’s life? Should governments, 
employers, schools, or nursing homes be held accountable 
for accommodating the needs of those with diabetes?

There is increasing attention to integration of health care 
with behavioral health and social services for vulnerable per-
sons or families, which would include many individuals or 
families affected by diabetes. Diabetes may be associated 
with increased work absenteeism or presenteeism, decreased 
income, high medication costs, high health-care costs, and 

decreases in physical, emotional, and social function. The 
strongest evidence exists for integration of psychological 
and diabetes care in models such as Collaborative Care [35]. 
In many communities, social services are available to pro-
vide necessary assistance with income, housing, food, safety, 
or health-care costs. However, integration of social services 
with primary health care services is often incomplete, and 
better access to and coordination of services is often needed 
[36, 37]. Although integration of health-care services and 
behavioral health and social services may be beneficial for 
many patients with diabetes, holding clinicians or clinics 
responsible for delivery of integrated services may not be 
well accepted by some clinicians and may not be feasible in 
some rural or under-resourced areas. Moreover, quality mea-
sures that assess integration and coordination of care are not 
yet fully developed and validated.

Quality measures that focus on patient experience of care 
are now being used in some care delivery systems. Important 
aspects of patient experience of care include a timely access 
to necessary health-care services, clear and comprehensible 
communication from clinicians, an active role in care deci-
sions, and satisfaction with clinical care provided.

Collecting patient-reported information on experience of 
care, patient-centered care, or shared decision-making may 
require surveys, conversations, electronic communication, 
and analysis of verbal or questionnaire data. This can be 
quite time consuming and expensive. Although representa-
tive random sampling of patients may reduce the resources 
required for such measures, accuracy may be compromised 
if sampling is done in a biased way, if response rates are low, 
or if the sample size is insufficient to draw reliable 
conclusions.

Nonetheless, a number of survey instruments have been 
reasonably well validated to measure patients’ experience of 
care, diabetes distress (Problem Areas in Diabetes/PAID), 
patient-centered care, shared decision-making, and self-
efficacy (Diabetes Empowerment Scale/DES); some of these 
are available in validated Spanish versions [38–40].

�Shared Decision-Making and Treatment 
Burden

Shared decision-making (SDM) can be informally defined as 
timely sharing of information between patients and clini-
cians that empowers patients to actively participate (if so 
desired) in selecting from a set of evidence-based treatment 
options, those that best reflect their values and personal pref-
erences. Shared decision-making is an intrinsic and neces-
sary part of primary care practice but is often neglected [41]. 
One study found that primary care clinicians provided basic 
information on newly prescribed medications—the name of 
the medication, frequency of dosing, duration of use, 
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intended benefits, and major side effects—only about 20% 
of the time [42]. This lack of basic information precludes 
shared decision-making and has been linked to low medica-
tion adherence and increased mortality in some studies [21]. 
The impact of shared decision-making on diabetes-related 
clinical outcomes is an area of active research [43].

Some thought leaders have recently proposed that treat-
ment regimens be designed to minimize the burden of care 
imposed on the patient by their diabetes treatment [44]. This 
is a neglected but important aspect of care; the typical adult 
with diabetes takes seven to eight medications a day in the 
United States, and glucose monitoring, dietary consider-
ations, and frequent office visits increase time and resources 
devoted to diabetes care [45, 46]. For example, treatment 
with insulin often imposes burdens related to blood glucose 
monitoring, disruption of daily routines, risks of hypoglyce-
mia, and high out-of-pocket costs for insulin and associated 
supplies and equipment. Use of sophisticated insulin deliv-
ery systems and continuous glucose monitoring may confer 
clinical benefits for some patients, while adding different 
care requirements, concerns, and expense. Some data sug-
gest that minimizing the burden of care may improve treat-
ment adherence, timely follow-up care, and reduce patient 
stress [44, 47]. For these reasons, some experts suggest that 
measuring burden of care is justified and that development of 
creative strategies to minimize burden of care may improve 
care, adherence, and long-term clinical outcomes [48].

Shared decision-making may help reduce the burden of 
care [49] and can be used to develop individualized care 
goals and care plans for complex patients [50–52]. Note that 
quality measurement becomes more complicated if it must 
accommodate patient-specific clinical goals. One possible 
solution to this problem is to select clinical goals for quality 
measure that are more generalizable, such as an A1c goal of 
<8% rather than A1c<7%, to accommodate patient-specific 
variation in clinical goals [53, 54].

It is of particular concern that many clinicians (and 
patients) overestimate treatment benefits, often by an order 
of magnitude. For example, in the UKPDS, intensive glucose 
treatment for about 18 years led to an additional 90–180 days 
of quality-adjusted life [55]. In the ACCORD randomized 
trial, intensive glucose control significantly increased death 
rates by 18–20% compared to moderate glucose control [17, 
56]. How many patients, with this information in mind, 
would opt for intensive glucose treatment using the medica-
tions available when those studies were conducted? 
Fortunately, newer classes of drugs such as GLP-1RA and 
SGLT2i appear to confer impressive clinical benefits on 
many diabetes patients who also have cardiovascular dis-
ease, chronic kidney disease, or congestive heart failure [57, 
58].

These considerations underscore the complexity of shared 
decision-making and patient-centered care. That complexity 

has led to increased interest in use of web-based decision 
support algorithms and risk equations that can be used to 
accurately estimate and compare the potential benefits of 
various evidence-based treatment options for a specific 
patient [59]. Observing and understanding the treatment 
preferences of well-informed patients can, in turn, improve 
our understanding of what factors influence treatment prefer-
ences and lead to improved approaches to shared decision-
making [22, 23, 25, 60].

�Measuring Affordability and Cost-
Effectiveness of Diabetes Care

Several studies document that health-care costs of those with 
diabetes are more than double the health-care costs of age- 
and sex-matched patients without diabetes [9]. Higher costs 
are driven by several factors, including pharmaceutical and 
equipment costs, more outpatient visits, and more frequent 
and longer hospitalizations across a wide range of admission 
diagnoses [61]. From the clinical point of view, the major 
driver of excess, potentially avoidable costs is major cardio-
vascular events, including admissions for congestive heart 
failure, myocardial infarction, stroke, peripheral arterial dis-
ease, and revascularization procedures.

Although cost of care is generally higher for those with 
diabetes, studies indicate that there is a wide variation in 
costs of care not only across patients but also across care 
delivery systems for similar patients. This has led many 
experts to speculate that more attention should be devoted to 
identifying optimal “care pathways” that combine clinical 
success with low costs. For example, suppose a patient 
requires two glucose-lowering agents to achieve their 
evidence-based glucose goal, the cost to the care delivery 
system (insurer or government) for various combinations of 
effective glucose-lowering medications may vary as much as 
50-fold with generic metformin and sulfonylureas being 
least expensive, and SGLT2i and GLP-1RA being most 
expensive drug classes. Likewise, out-of-pocket cost to the 
patient may vary widely by care system and insurance 
arrangements [62].

Insulin acquisition costs are another example of variabil-
ity in cost to the delivery system, and in some cases to 
patients. Recent analysis indicates up to tenfold variation in 
insulin costs in the United States based on the type of insulin 
(human vs. analog) and delivery system (vial versus car-
tridges). Thus, judicious use of analog insulins, perhaps 
reserving them for patients at high risk of serious hypoglyce-
mia, could be a policy that substantially lowers costs 
[63–65].

The analysis of cost-effectiveness in diabetes care is even 
more complicated. The threshold of costs per quality-
adjusted life year (QALY) that purchasers are willing to pay 
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varies substantially by country, by payer, and by year. The 
cost of complications such as an amputation or myocardial 
infarction also varies greatly across nations and across deliv-
ery systems within nations. Moreover, pharmaceutical cor-
porations may agree to very different acquisition costs for a 
given medication in different countries, and within some 
countries, in different delivery systems. All these factors 
complicate efforts to accurately estimate cost-effectiveness 
of diabetes care across time, nations, and delivery systems.

Despite challenges, it is instructive for delivery systems to 
estimate cost per QALY gained, for various treatment path-
ways (human vs. analog insulin, vials vs. pen insulin deliv-
ery systems, use vs. nonuse of continuous glucose monitoring 
in stable type 2 diabetes, expensive vs. less expensive non-
insulin glucose-lowering drugs, various lipid lowering treat-
ment strategies, various visit intervals, in-person vs. virtual 
clinical encounters). Doing so and using these data to iden-
tify optimal treatment pathways for various groups of diabe-
tes patients, and to aggressively negotiate drug acquisition 
costs with suppliers, may well reduce the cost and improve 
the cost-effectiveness of diabetes care in some clinically 
defined groups of patients.

The recent demonstration that selected GLP-1 receptor 
agonists (GLP-1RA) and SGLT2 inhibitors may significantly 
reduce major CV events and CV mortality and preserve renal 
function, which will complicate efforts to assess optimal 
treatment pathways from the cost and cost-effectiveness 
point of view. The cost-effectiveness of these new medica-
tion classes will be driven both by their clinical benefits and 
by their variable but generally high acquisition costs. Also, 
important to consider are cost-sharing arrangements with 
patients, whose ability to afford substantial out-of-pocket 
costs typically varies widely by income.

At the population level, a certain fraction of diabetes 
patients will require intensive interventions to achieve and 
maintain glucose, BP, and lipid care goals. Intensive inter-
ventions that can be deployed in a targeted way across a 
population of diabetes patients and can range from intensive, 
individual level interventions such as nurse case management 
combined with peer-led, collaborative diabetes education 
and self-management training to web-based clinical decision 
support delivered through the electronic health record at pri-
mary care encounters. Diabetes care management including 
diabetes self-management education and peer support is 
more expensive at the individual level but has been shown to 
produce more significant improvements in clinical risk fac-
tors including A1c [66–68]. Clinical decision support 
requires a substantial initial investment, but that can be 
spread over a large population resulting in low individual 
level costs, although with smaller clinical effects. These two 
intervention strategies have been shown to be similarly cost-
effective and can be used in a coordinated, complementary 
way [69].

Finally, it is important to note that the cost-effectiveness 
of type 2 diabetes prevention has been thoroughly studied 
and in most scenarios is either cost saving or highly cost-
effective, whether accomplished via lifestyle change pro-
grams or by using medications such as metformin [70]. Very 
few things in health care are cost saving, so investments in 
type 2 diabetes prevention programs is increasingly recog-
nized as a good investment by various private and public care 
delivery systems [71].

�Summary

Systematic measurement of diabetes care quality can iden-
tify important gaps in clinical care, map variation in quality 
of care across clinicians and delivery systems, and provide 
useful information to guide care improvement efforts. A 
wide range of diabetes quality measures are available. 
Selection of a parsimonious set of accountability measures 
that are causally related to key clinical outcomes is a top pri-
ority. A larger set of optional improvement measures can be 
used to map care improvement opportunities that, if 
addressed, will improve accountability measures. Measures 
that assess patient experience of care, shared decision-
making, and cost of care may also be considered. However, 
resources needed for quality measures can be considerable 
and may reduce resources available for direct patient care. 
Measures that can be extracted from electronic clinical data-
bases are generally much less expensive than measures that 
require patient-reported data. Ongoing efforts are needed to 
optimize diabetes quality measures and develop new mea-
sures of patient-centered care, efficient use of resources, and 
patient-reported outcomes and to identify effective strategies 
for primary prevention of type 2 diabetes.

Multiple Choice Questions

	1.	 Clinical measures that are causally related to major micro-
vascular and macrovascular diabetes complications are 
often selected for clinical quality of care measures. Such 
clinical measures might include all the following except:

	 (a)	 Antithrombotic use
	 (b)	 Cholesterol control
	 (c)	 Blood pressure control
	 (d)	 Annual diabetes patient education
	 (e)	 Glucose control
	 (f)	 Nonuse of tobacco

Comment: Diabetes patient education is extremely 
important, but in randomized trials it has only a marginal 
impact on glucose, BP, lipid, or tobacco control and is not 
casually related to lower rates of major diabetes compli-
cations. Thus, the other aspects of care listed here are 
more suitable for diabetes quality of care measures.
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	2.	 Regarding the cost-effectiveness of electronic health 
record (EHR)-linked clinical decision support and diabe-
tes case management, which of the following statements 
is false:

	 (a)	 Case management is much more expensive on a per-
patient basis,

	 (b)	 Over the long run, clinical decision support may be 
cost-saving.

	 (c)	 They are about equally cost-effective.
	 (d)	 Most patients resist active case management as an 

invasion of privacy.
	 (e)	 Clinical decision support has high initial implemen-

tation costs.
Comment: In large studies of diabetes case manage-

ment, about 2/3 of high-risk diabetes patients engage in 
the case management process.

	3.	 Reasons to measure diabetes care quality at the clinician 
level include all the following except:

	 (a)	 There is significant variation in patterns of care at the 
clinician level.

	 (b)	 It is often difficult to link individual patients to a 
single responsible clinician.

	 (c)	 Many clinicians like to know how they are doing 
compared to their peers.

	 (d)	 Such information can guide clinician-specific learn-
ing interventions.

	 (e)	 Electronic data make this easier to do than in the past.
Comment: Well over 90% of patients can be linked to 

a usual primary care clinician in most health care sys-
tems, based on frequency of visits with various clinicians 
and/or patient designation of a usual primary care clini-
cian in electronic health record systems.

	4.	 Which one of the following statements about the relation-
ship of outpatient cost of diabetes care to outpatient qual-
ity of diabetes care is false:

	 (a)	 Quality of care is not related to cost of care at the 
clinic level.

	 (b)	 High-quality care costs more.
	 (c)	 Low-quality care can be as expensive as high-quality 

care.
	 (d)	 Cost of care is important both to the patient and to the 

care delivery system.
	 (e)	 Costs of care vary widely across patients with 

diabetes.
Comment: There is abundant evidence that there is not 

a strong association of outpatient costs of diabetes care 
with quality of outpatient diabetes care.
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