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Abstract

The proliferation of diabetes quality measures in the US since the mid-1990s has increased the
burden of measurement without commensurate improvements in the quality of care or health
outcomes. Measures in use today do not represent or incentivize achievement of care goals in
all domains of quality that are necessary to achieve optimal diabetes health. We recommend
reimagining and improving diabetes quality measurement through the following propositions:
widespread adoption of new measures and modernization of existing measures across six domains
of quality; use of a subset of new and modernized metrics as top-line measures for reporting and
reimbursement; and optional use of the remaining new and modernized measures for evaluative
purposes at all levels of the care delivery system to identify and address gaps in care quality and
outcomes. These propositions would support practices and policies at all levels of the health care
system to improve the health of people with diabetes.

Approximately one in seven US adults are living with diabetes,> making it a leading cause
of morbidity, disability, impaired quality of life, and mortality.? Diabetes is one of the
costliest chronic health conditions for patients and society, with approximately one in four
US health care dollars spent caring for people with diabetes in 2017.3 Therefore, reducing
the burden of diabetes, its treatment, and its complications are high priorities for patients,
clinicians, health systems, communities, and governments. To promote these goals, a large
number of quality measures—some of which must be publicly reported and many of which
are linked to reimbursement—have been introduced in the US since the mid-1990s.% Public
dissemination of performance data based on these measures is intended to allow patients
and other stakeholders to identify high-quality providers and pinpoint potential gaps in care
quality. Quality measures are a core component of value-based payment models for both
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public and private payers, and health systems devote human and logistical resources to
quality measurement, improvement, and reporting. However, the proliferation of quality
measures has not translated to meaningful improvements in the health and well-being
of people with diabetes. Instead, the growing administrative burden associated with the
measures has diverted resources away from investment in innovation and patient care.®

To improve the quality of diabetes care, we propose reimagining diabetes care quality
measurement through the following propositions: widespread adoption of new measures and
modernization of existing measures across the six domains of quality identified in 2001

by the Institute of Medicine (effectiveness, efficiency [also described as value], safety,
timeliness, patient-centeredness, and equity);8 use of a subset of new and modernized
metrics as top-line measures for reporting and reimbursement; and optional use of the
remaining new and modernized measures for evaluative purposes at all levels of the care
delivery system to identify and address gaps in diabetes care quality and outcomes.

Current State Of Diabetes Care Quality

Diabetes quality measures currently in use and summarized in online appendix exhibit 17 are
mainly process measures—focusing on activities that reflect evidence-based care processes
to maintain or improve health (such as completion of retinopathy screening)—and surrogate
outcome measures (such as hemoglobin Alc, blood pressure, and low-density lipoprotein
cholesterol levels), which are clinical parameters that capture aspects of patients’ health
status and reflect risk for certain hard outcomes. Hard outcomes are health events such

as end-stage kidney disease, blindness, amputation, atherosclerotic cardiovascular disease
events, and death.8 A glossary of quality measurement terms is provided in appendix exhibit
2.7

Despite the evolution in diabetes care quality measurement in the US, there has been no
commensurate improvement in the health of people with diabetes. A recent population-based
study found that during 2015-18 just 21 percent of US adults with diabetes achieved
diabetes management goals for HbA1lc, blood pressure, and low-density lipoprotein control.?
Data from the Centers for Disease Control and Prevention (CDC) show that rates of hard
diabetes-related outcomes, including atherosclerotic cardiovascular disease, lower extremity
amputation, and other acute and chronic complications, have not improved meaningfully
since 2015.10

Disparities In Diabetes Care And Outcomes

Challenges associated with stagnant or worsening population-level diabetes care quality

are compounded by pervasive disparities across race and ethnicity, socioeconomic status,
health insurance coverage status and type, geographic region, and rural and urban residence.
The burden of diabetes and its complications falls disproportionately on racial and ethnic
minoritized populations.1! Minoritized patients have higher prevalence of diabetes,12 are
less likely than White patients to achieve glycemic targets, and experience higher rates of
acute and chronic complications314 and death.1®> People with lower socioeconomic status
similarly have higher prevalence of diabetes and are less likely to receive high-quality

Health Aff (Millwood). Author manuscript; available in PMC 2023 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Jiang et al.

Page 3

diabetes care,16 have worse glycemic control, and are less likely to achieve other diabetes
management goals!7:18 than people with higher socioeconomic status.

Insurance coverage is another strong predictor of diabetes care quality. Inadequate health
care coverage (resulting from uninsurance or high out-of-pocket expenses under high-
deductible health plans) is associated with higher rates of diabetes, undiagnosed diabetes,
diabetes complications, and forgoing care.19-20 Data on diabetes care quality among
Medicaid beneficiaries are mixed, although Medicaid expansion under the Affordable Care
Act improved the quality of diabetes care.?! Patients of the Veterans Affairs (VA) health
system often have better diabetes care quality and achieve better diabetes outcomes than
members of commercial plans.22 This difference may stem from the VA’s role as both a
provider and a payer, which offers the opportunity to align care models, reimbursement, and
quality measures, thereby offering insight into how higher quality of care may be achieved.

Geographic disparities in care quality and outcomes exist on several levels. Rural residents
are more likely than those in urban areas to have diabetes and are less likely to

achieve glycemic control and receive critical eye and foot examinations.?® People in
socioeconomically deprived areas have higher rates of diabetes,24 lower diabetes care
quality,2® and higher rates of severe hypoglycemic and hyperglycemic eventsZ6 than people
living in less deprived areas. People living within the "Diabetes Belt" (Alabama, Florida,
Georgia, Kentucky, Mississippi, and Tennessee) are more likely to forgo recommended
medical care?’ and experience higher rates of complications?8 followed by death?® than
patients in other regions of the US.

Limitations Of Contemporary Diabetes Quality Measurement

The types of diabetes quality measures currently in use, and their sheer number, contribute
to missed opportunities to align quality measurement with the pursuit of high-quality
diabetes care and optimal health outcomes. Two commonly used quality measures are the
National Committee for Quality Assurance (NCQA)’s Healthcare Effectiveness Data and
Information Set (HEDIS) measure30 used by health plans and health systems and the MN
Community Measurement (MNCM) D5 measure,3! which must be publicly reported by all
health systems in Minnesota and has been adapted by other organizations and regulatory
bodies (appendix exhibit 1).” Both are composite hybrid measures, meaning that they
comprise multiple component measures in different categories (appendix exhibit 2).” HEDIS
and D5 include both process (for example, completed retinal exam and prescription of statin
or aspirin) and surrogate outcome (for example, HbAlc below 8%) measures.

Both sets of measures have several limitations. First, they do not safeguard against
inappropriate treatment or overtreatment, as there are no safety countermeasures assessing
for hypoglycemia, hypotension, treatment burden, or financial toxicity.32 Second, surrogate
outcome measures included in HEDIS and D5 do not correlate perfectly with hard
outcomes. Third, these surrogate outcome measures are constructed as threshold measures,
or all-or-nothing measurements of whether specific levels of HbAlc and blood pressure

are achieved. Use of threshold-based measures is common, accounting for thirty-one of the
thirty-seven diabetes care quality measures listed in appendix exhibit 1.7 A major limitation
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of threshold measures is that they do not reflect clinical actions that may substantively lower
the risk for diabetes complications even if the patient does not reach the specified thresholds.
Fourth, because HEDIS and D5 are composite measures that are met only if all components
of the measure are achieved simultaneously, they do not recognize or reward the clinically
meaningful risk reduction that occurs when a subset of component measures are achieved.

These limitations have the cumulative, unintended effect of incentivizing providers to focus
on patients most likely to achieve the measure rather than those who would benefit the
most clinically. For example, population health management programs using these measures
may place a priority on outreach to patients who meet all but one component of a
composite measure or who are close to meeting a specific threshold. The deficiencies of
existing composite measures are likely to disproportionately disadvantage patients with
socioeconomic barriers to optimal health, as they are more likely to have multiple unmet
measures or not meet a measure that is more difficult to achieve than others, such as not
smoking, thereby exacerbating health disparities. A more equitable approach would be to
support higher-risk (and higher-need) patients who fall short of multiple components of a
composite measure or deviate far from the specified thresholds.

Most currently used quality measures assess the effectiveness of diabetes care; however, as
noted above, effectiveness is just one of six domains of quality as defined by the Institute
of Medicine.® There are no measures of equity, efficiency or value, timeliness, or patient-
centeredness of care. The large number of quality measures spanning multiple domains and
issued by multiple organizations are frequently inconsistent and even conflicting, resulting
in administrative burden, allocation of scarce health resources to reporting the measures
and away from supporting patient care, and increasing clinician burnout.33 Most available
measures apply to clinicians and health care provider organizations. Only a few apply to
payers, and none apply to governments, despite the growing evidence of broader structural
factors at the payer, county, state, and federal levels that affect care delivery, use of care,
and health outcomes. These factors include social determinants of health and the availability,
accessibility, and affordability of health care services.

Looking Forward: Innovations In Diabetes Quality Measurement

As quality measurement is reimagined to incentivize care that meaningfully improves the
health of all people with diabetes while reducing administrative burden, it is important

to be parsimonious and strategic in the selection and implementation of measures. To act
as effective incentives, quality measures need to connect directly to reimbursement, as

in value-basedpayment models such as accountable care organizations with twosided risk
models. Reimagined measures need to give clinicians, providers, and payers incentives to
support evidence-based care; place a priority on patients—including those who are clinically
complex and socioeconomically disadvantaged—most likely to benefit from the targeted
interventions; encourage cross-sector collaboration; and reduce administrative burdens on
clinicians and health systems. Because diabetes is a complex, multifaceted disease, it will
take a coordinated effort by all levels of the health care system to improve care quality
(exhibit 1). Thus, quality measures are needed that are measurable and actionable at each
level. To these ends, we offer three propositions to guide changes in diabetes care quality
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measurement. We highlight opportunities for innovation in each quality domain, as well as
implementation challenges (see appendix exhibit 3).”

PROPOSITION 1

Our first proposition is the development, validation, and implementation, for widespread
adoption, of a set of new and modernized measures across the six domains of quality. Below,
we propose a reimagined approach to each quality domain (definitions in appendix exhibit
2).7

EFFECTIVENESS: Effectiveness measures assess whether patients are receiving evidence-
based care that achieves desired goals (that is, reduces risk of complications, controls
symptoms, or improves quality of life). Several effectiveness process measures are

already in use to promote the completion of evidence-based services (appendix exhibit

1),” but additional measures should be developed to align with scientific evidence and

a risk-based (rather than threshold-based) evaluation strategy. Thus, we recommend
introduction of measures designed to assess whether patients are prescribed evidence-

based pharmacotherapies according to their risk of diabetes complications34 (appendix
exhibit 3).” Before medication-related process measures can be implemented, payers

should align their formulary tiering systems with evidence-based recommendations to
minimize financial burden on patients and administrative burdens on clinicians stemming
from prior authorization and coverage denials. To improve effectiveness measurement, a
complementary approach would be to assess medication adherence.3® Findings could prompt
health systems and health plans to assess and improve patients’ self-management skills and
their capacity to access, obtain, and adhere to recommended therapies.

Along with measures of medication use, we recommend measures of nonpharmacological
interventions that incentivize the reduction of risk for complications. Such measures could
include receipt of diabetes self-management education and support, referral to weight or
lifestyle management programs, and actions to address social determinants of health that
impede optimal diabetes care.

Another opportunity to improve effectiveness measurement is through the use of
appropriateness measures, whereby specific patient characteristics are considered as part

of the measure itself. For example, an appropriateness of glucose-lowering therapy quality
measure can track whether patients receive the intensity and type of treatment that is
recommended for them given their comorbidity burden. A complementary approach to
improving effectiveness measurement is through individualized risk-based measures, which
use validated risk-based prediction models to assess patients’ likelihood for benefit or harm
from an intervention and determine whether that intervention was completed only when
warranted based on a patient’s risk assessment.36

Effectiveness measurement should be improved by prioritizing a focus on hard outcomes

and redesign of surrogate measures to support risk reduction over attainment of prespecified
thresholds. New surrogate outcome measures could be calibrated based on predicted clinical
benefits,36 thus supporting shared decision making and individualized care. We recommend
additional investment in patient-reported outcome metrics, such as the Centers for Medicare
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and Medicaid Services (CMS) measures that examine health-related quality of life, symptom
burden, and health behaviors.3” Composite measures, if used, should allow for "partial
credit" when some components of the quality measure are met (appendix exhibit 3).”

EFFICIENCY AND VALUE: Efficiency measures, alternatively called value measures,
encompass cost and health care use. Reducing costs while improving care quality is
necessary to improve health equity, reduce financial barriers to care, lessen treatment
burden, and help safeguard the health care system’s long-term financial stability. This

goal is particularly relevant as the cost of diabetes care continues to rise® and the value

of new and costly therapeutics to patients and society needs to be assessed. Currently,
however, no efficiency measures exist. New efficiency measures should be created by
pairing effectiveness and cost measures. Cost-of-care measures should include costs to
patients, health care provider organizations, and payers.38 Other efficiency measures should
include those tracking unplanned hospitalizations for acute complications3® and all-cause
hospital readmissions.*? These measures should prompt health care provider organizations
and payers to invest in lower-cost interventions that improve health outcomes and lessen
reliance on and need for costly acute care services.

SAFETY: Safety measures assess whether patients experience preventable adverse events
(such as severe hypoglycemia); they provide a counterbalance to effectiveness measures.
Hospitals are already tracking inpatient hypoglycemic and hyperglycemic events as an
inpatient safety indicator.4142 Development of ambulatory safety measures related to
hypoglycemia and other adverse events resulting from treatment should be encouraged
(appendix exhibit 3).”

TIMELINESS: Despite the need for timeliness measures, none currently exist. Timeliness
measures should examine therapeutic inertia, such as failure to intensify glucose-lowering
therapy after an elevated HbALc to bring glucose levels to goal in a timely manner. These
measures can also assess whether patients received needed services, such as diabetes self-
management education or podiatry care, within a reasonable time frame.

PATIENT-CENTEREDNESS: Patient-centeredness measures, which do not currently
exist, should assess the process of shared decision making in diabetes care and whether
treatment plans align with patients’ goals and preferences. Patient-reported outcomes that
could be assessed through patient-centeredness measures could include aspects of care such
as treatment burden; quality of life; fear of hypoglycemia; and measures of psychological
well-being, diabetes distress, and depression.

EQUITY: There are no existing measures that address and promote equity. Improving
equity across all domains of social determinants of health—racial, ethnic, socioeconomic,
geographic, and organizational—is an urgent national priority, and several equity-focused
measures have been proposed. Vizient, a health care solutions group, has been working
with hospitals to collect and assess information on patient outcomesandracial equityat the
hospital level.#3 The Leapfrog Group has added several equity-focused questions to its
annual hospital survey, including whether hospitals have ethical billing practices and what
actions hospitals are taking to identify and reduce health care disparities.** U.S. News &
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World Report is devising strategies to evaluate health care provider organizations’ health
equity performance.*® Other indicators discussed in scientific literature examine racial and
ethnic differences in rates of potentially preventable diabetes complications,*6 but these
have not been proposed as quality measures. We recommend considering strategies used by
federally qualified health centers (FQHCs) and other safety-net providers to promote equity
in health care. FQHCs are required to collect and report on many standardized measures of
social determinants of health, including patient-reported homelessness, preferred language,
income, and clinic-level services availability such as transportation assistance and child
care.*” Despite the social adversity faced by their patients, many FQHCs have demonstrated
outstanding care quality.*®

Proposed equity measures are nascent and will require testing and validation. Most are
process measures that focus on data collection. Reliable, accurate, and actionable process
and outcome measures of health equity are still needed.

PROPOSITION 2

Our second proposition is the use of a subset of new and modernized outcome and process
measures as top-line measures for public reporting and reimbursement. These top-line
measures would accurately, reliably, and appropriately capture evidence-based care and
overall reduction in the risk for experiencing adverse health outcomes. The measures could
be developed by a central governing agency with broad oversight over the health care
delivery system, such as the Department of Health and Human Services. Top-line metrics
should do the following: prioritize hard outcome measures; in the case of surrogate outcome
and process measures, have strong causality to hard outcomes; incentivize reduction in

the risk for adverse hard outcomes (in contrast to the all-one-none composite and threshold-
based surrogate outcome measures in use today); focus on patient populations likely to
benefit from the health goals associated with them; aim to eliminate health care disparities;
and span across all six domains of quality.

PROPOSITION 3

Our third proposition is the optional use of the remaining new and modernized measures
for evaluative purposes at all levels of the health care system to identify and address factors
contributing to gaps in diabetes care quality and outcomes.

If clinicians, health care provider organizations, or payers are underperforming on top-

line measures, the optional evaluative measures could be used to assess and remedy
contributing factors and to identify target areas for quality improvement. Besides the new
and modernized measures discussed in proposition 1, evaluative measures could include
structural measures (defined in appendix exhibit 2)7 of workforce diversity and inclusion
(corresponding with top-line equity measures), and indicators of access to and availability of
recommended services.

Implementation Challenges

As the US moves toward a modernized system of diabetes care quality measurement, several
challenges must be addressed. First, when developing equity measures, it is important to
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safeguard against setting a double standard for care quality in the adjustment of measures
for race, geography, health plan, or socioeconomic status. The goal of adjusting quality
measures for social determinants of health is to acknowledge the barriers that health
systems, clinicians, and patients face to achieving optimal care and to prevent organizations
and clinicians serving disadvantaged populations from being penalized if such care is

not achieved.*® However, adjustment of quality measures for social determinants has the
potential to create a differential standard of care for marginalized communities and thus
disincentivize the pursuit of the highest quality of care for these populations. An alternative
option is to stratify quality measure reporting by different levels of social determinants

of health to allow for direct comparisons among strata while still holding organizations
accountable for delivering high-quality care to all patients.#? It is also important to recognize
that measuring discrimination and disparities in health care access, use, and outcomes can
shed light on gaps in care delivery that must be rectified if equitable, high-quality care is to
be achieved.

Another challenge is the measurement of disparities that occur at different levels of the
health care system as a result of structural racism. Diabetes quality measures are needed

to quantify disparities, >0 allocate actionable responsibility for inequities, and promote cross-
level collaboration to improve equity at each level.®® Last, it is important to recognize that
people who do not interact with the health care system because of structural barriers to care
are not captured in the individual-level quality data collected by providers or payers. This
gap can be mitigated by using population-level data, such as the National Health Interview
Survey, the National Health and Nutrition Examination Survey, and the Behavioral Risk
Factor Surveillance System, as complementary mechanisms of quality measurement.

Not all diabetes quality measures are suitable for measurement at all levels of the care
delivery system. For example, low rates of certain hard outcomes limit the validity of
measuring these events at the clinician or even clinic level. These measures are best suited
for large health care provider organizations, payers, and governments.

The modernization of diabetes quality measures should include safeguards to ensure

that measuring hard outcomes does not disincentivize health care provider organizations
and payers from accepting patients at high risk for these events because of comorbid
conditions or adverse social-determinants-of-health profiles. These safeguards should
include purposeful risk adjustment, inclusion of measures that span all quality domains
(including equity), higher reimbursement for caring for patients with complex health needs,
and stratified reporting by patient complexity.

We recognize that many of the proposed quality measures will need to be designed,
rigorously tested, and validated in diverse settings and populations before they are ready
for widespread use. Such testing is critical to ensuring that measures are accurate, reliable,
valid, and meaningful to stakeholders and communities.
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Conclusion

There are pervasive and persistent gaps in diabetes care quality across the US, not only in
the effectiveness of diabetes care—the traditional focus of quality measurement—but also in
its safety, patient-centeredness, timeliness, efficiency, and equity. To improve the quality of
diabetes care, the quality measurement framework needs to be reimagined. Because diabetes
care quality is driven by stakeholders across the care delivery spectrum, a federal agency
such as the Department of Health and Human Services may be optimally positioned to
select top-line measures and hold stakeholders, including health care provider organizations,
payers, and governments accountable through public reporting and performance-based
reimbursement. Redesigning diabetes care quality measurement and reporting would support
practices and policies at all levels of the health care system to improve the health of people
with diabetes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

NOTES

This effort was funded by the National Institute of Diabetes and Digestive and Kidney Diseases of the National
Institutes of Health, Grant No. K23DK114497 to Mayo Clinic (Rozalina McCoy, principal investigator). Study
contents are the sole responsibility of the authors and do not necessarily represent the official views of NIH. This
work was supported in part by the Mayo Clinic Robert D. and Patricia E. Kern Center for the Science of Health
Care Delivery.

1. World Health Organization. Diabetes [Internet]. Geneva: WHO; 2021 Nov 10 [cited 2022 Feb 2].
Auvailable from: https://www.who.int/news-room/fact-sheets/detail/diabetes

2. Centers for Disease Control and Prevention. National diabetes statistics report, 2020 [Internet].
Atlanta (GA): CDC; 2020 [cited 2022 May 19]. Available from: https://www.cdc.gov/diabetes/pdfs/
data/statistics/national-diabetes-statistics-report.pdf

3. American Diabetes Association. Economic costs of diabetes in the U.S. in 2017. Diabetes Care.
2018; 41(5):917-28. [PubMed: 29567642]

4. Fleming BB, Greenfield S, Engelgau MM, Pogach LM, Clauser SB, Parrott MA, et al. The Diabetes
Quality Improvement Project: moving science into health policy to gain an edge on the diabetes
epidemic. Diabetes Care. 2001;24(10):1815-20. [PubMed: 11574448]

5. Rao SK, Kimball AB, Lehrhoff SR, Hidrue MK, Colton DG, Ferris TG, et al. The impact of
administrative burden on academic physicians: results of a hospital-wide physician survey. Acad
Med. 2017;92(2): 237-43. [PubMed: 28121687]

6. Institute of Medicine. Crossing the quality chasm: a new health system for the 21st century.
Washington (DC): National Academies Press; 2001.

7. To access the appendix, click on the Details tab of the article online.

8. Rodriguez-Gutierrez R, McCoy RG. Measuring what matters in diabetes. JAMA.
2019;321(19):1865-6. [PubMed: 30985865]

9. Wang L, Li X, Wang Z, Bancks MP, Carnethon MR, Greenland P, et al. Trends in prevalence
of diabetes and control of risk factors in diabetes among US adults, 1999-2018. JAMA.
2021;326(8):704-16.

10. Centers for Disease Control and Prevention. United States Diabetes Surveillance System [Internet].

Atlanta (GA): CDC; 2022 [cited 2022 May 19]. Available from: https://gis.cdc.gov/grasp/diabetes/
DiabetesAtlas.html

Health Aff (Millwood). Author manuscript; available in PMC 2023 July 01.


https://www.who.int/news-room/fact-sheets/detail/diabetes
https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
https://gis.cdc.gov/grasp/diabetes/DiabetesAtlas.html
https://gis.cdc.gov/grasp/diabetes/DiabetesAtlas.html

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Jiang et al.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Page 10

Golden SH, Brown A, Cauley JA, Chin MH, Gary-Webb TL, Kim C, et al. Health disparities in
endocrine disorders: biological, clinical, and nonclinical factors—an Endocrine Society scientific
statement. J Clin Endocr. 2012;97(9):e1579-639. [PubMed: 22730516]

Haw JS, Shah M, Turbow S, Egeolu M, Umpierrez G. Diabetes complications in racial and ethnic
minority populations in the USA. Curr Diabetes Rep. 2021;21(1):2.

McCoy RG, Herrin J, Lipska KJ, Shah ND. Recurrent hospitalizations for severe hypoglycemia
and hyperglycemia among U.S. adults with diabetes. J Diabetes Complications. 2018;32(7):693—
701. [PubMed: 29751961]

Arya S, Binney Z, Khakharia A, Brewster LP, Goodney P, Patzer R, et al. Race and socioeconomic
status independently affect risk of major amputation in peripheral artery disease. J Am Heart
Assoc. 2018 Jan 12;7(2):e007425. [PubMed: 29330260]

Mansour O, Golden SH, Yeh HC. Disparities in mortality among adults with and without diabetes
by sex and race. J Diabetes Complications. 2020;34(3):107496. [PubMed: 31784284]

Adler NE, Newman K. Socioeconomic disparities in health: pathways and policies. Health Aff
(Millwood). 2002;21(2):60-76. [PubMed: 11900187]

McCoy RG, Galindo RJ, Swarna KS, Van Houten HK, O’Connor PJ, Umpierrez GE, et al.
Sociodemographic, clinical, and treatmentrelated factors associated with hyperglycemic crises
among adults with type 1 or type 2 diabetes in the US from 2014 to 2020. JAMA Netw Open.
2021;4(9):€2123471. [PubMed: 34468753]

Heltberg A, Andersen JS, Kragstrup J, Siersma V, Sandholdt H, Ellervik C. Social disparities in
diabetes care: a general population study in Denmark. Scand J Prim Health Care. 2017;35(1):54—
63. [PubMed: 28277046]

Zhang X, Geiss LS, Cheng YJ, Beckles GL, Gregg EW, Kahn HS. The missed patient

with diabetes: how access to health care affects the detection of diabetes. Diabetes Care.
2008;31(9):1748-53. [PubMed: 18753665]

Jiang DH, Mundell BF, Shah ND, McCoy RG. Impact of high deductible health plans on diabetes
care quality and outcomes: systematic review. Endoc Pract. 2021;27(11): 1156-64.

Angier H, Huguet N, Ezekiel-Herrera D, Marino M, Schmidt T, Green BB, et al. New hypertension
and diabetes diagnoses following the Affordable Care Act Medicaid expansion. Fam Med
Community Health. 2020;8(4): e000607. [PubMed: 33334850]

Kerr EA, Gerzoff RB, Krein SL, Selby JV, Piette JD, Curb JD, et al. Diabetes care quality in the
Veterans Affairs health care system and commercial managed care: the TRIAD study. Ann Intern
Med. 2004;141(4):272-81. [PubMed: 15313743]

Hale NL, Bennett KJ, Probst JC. Diabetes care and outcomes: disparities across rural America. J
Community Health. 2010;35(4):365-74. [PubMed: 20386968]

Gaskin DJ, Thorpe RJ Jr, McGinty EE, Bower K, Rohde C, Young JH, et al. Disparities in
diabetes: the nexus of race, poverty, and place. Am J Public Health. 2014;104(11): 2147-55.
[PubMed: 24228660]

Kurani SS, Lampman MA, Funni SA, Giblon RE, Inselman JW, Shah ND, et al. Association
between area-level socioeconomic deprivation and diabetes care quality in US primary care
practices. JAMA Netw Open. 2021; 4(12):e2138438. [PubMed: 34964856]

Kurani SS, Heien HC, Sangaralingham LR, Inselman JW, Shah ND, Golden SH, et al. Association
of area-level socioeconomic deprivation with hypoglycemic and hyperglycemic crises in US adults
with diabetes. JAMA Netw Open. 2022;5(1):e2143597. [PubMed: 35040969]

Towne SD, Bolin J, Ferdinand A, Nicklett EJ, Smith ML, Ory MG. Assessing diabetes and factors
associated with foregoing medical care among persons with diabetes: disparities facing American
Indian/Alaska Native, Black, Hispanic, low income, and southern adults in the U.S. (2011-2015).
Int J Environ Res Public Health. 2017;14(5):464.

Akinlotan MA, Primm K, Bolin JN, Ferdinand Cheres AL, Lee J, Callaghan T, et al. , Racial, rural,
and regional disparities in diabetes-related lower-extremity amputation rates, 2009-2017. Diabetes
Care. 2021;44(9):2053-60. [PubMed: 34301733]

Pourghaderi P, Yuquimpo KM, Guetter CR, Mansfield L, Park HS-M. Outcomes following lower
extremity amputation in patients with diabetes mellitus and peripheral arterial disease. Ann Vasc
Surg. 2020;63: 259-68. [PubMed: 31626926]

Health Aff (Millwood). Author manuscript; available in PMC 2023 July 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Jiang et al.

30.

31.

32.

33.

34.

35.

36.

37

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Page 11

National Quality Forum. Comprehensive diabetes care [Internet]. Washington (DC): NQF; 2011
Jan 17 [cited 2022 May 23]. Available from: https://www.qualityforum.org/QPS/0731

MN Community Measurement. Optimal diabetes care guides [Internet]. Minneapolis (MN):
MNCM; 2021 [cited 2022 May 19]. Available from: https://helpdesk.mncm.org/helpdesk/KB/
View/24186774-optimal-diabetes-care-guides

Lipska KJ, Krumholz H, Soones T, Lee SJ. Polypharmacy in the aging patient: a review of
glycemic control in older adults with type 2 diabetes. JAMA. 2016;315(10):1034-45. [PubMed:
26954412]

Wilensky G The need to simplify measuring quality in health care. JAMA. 2018;319(23):2369-70.
[PubMed: 29922816]

O’Connor PJ, Bodkin NL, Fradkin J, Glasgow RE, Greenfield S, Gregg E, et al. Diabetes
performance measures: current status and future directions. Diabetes Care. 2011;34(7): 1651-9.
[PubMed: 21709298]

Zaremski MJ. Commentary: Does quality of care include the ability to access and afford health
care? Qual Manag Health Care. 2012;21(2): 114-6. [PubMed: 22453822]

McNutt RA. Shared medical decision making: problems, process, progress. JAMA.
2004;292(20):2516-8. [PubMed: 15562133]

. Centers for Medicare and Medicaid Services. Patient reported outcome measures [Internet].

Baltimore (MD): CMS [cited 2022 May 19]. Available from: https://www.cms.gov/files/document/
blueprint-patient-reported-outcome-measures.pdf

Joynt KE, De Lew N, Sheingold SH, Conway PH, Goodrich K, Epstein AM. Should Medicare
value-based purchasing take social risk into account? N Engl J Med. 2016;376(6): 510-3.
[PubMed: 28029802]

National Quality Forum. Risk-standardized acute admission rates for patients with diabetes
[Internet]. Washington (DC): NQF; 2016 Dec 9 [cited 2022 May 19]. Available from: https://
www.qualityforum.org/QPS/2887

National Quality Forum. Hospital-wide all-cause unplanned readmission measure
[Internet].Washington (DC): NQF; 2018 Oct 26 [cited 2022 May 19]. Available from: https://
www.qualityforum.org/QPS/1789

National Quality Forum. Glycemic control—hyperglycemia [Internet]. Washington (DC): NQF;
2014 Sep 2 [cited 2022 May 19]. Available from: https://www.qualityforum.org/QPS/2362e

National Quality Forum. Glycemic control—hypoglycemia [Internet]. Washington (DC): NQF;
2014 Sep 2 [cited 2022 May 19]. Available from: https://www.qualityforum.org/QPS/2363e

Vizient. Advancing health equity [Internet]. Irving (TX): Vizient; 2022 [cited 2022 May 19].
Available from: https://www.vizientinc.com/what-we-do/health-equity

Leapfrog Group. Summary of changes to the 2021 Leapfrog Hospital Survey & responses

to public comments. [Internet]. Washington (DC): Leapfrog Group; 2021 Mar 8 [cited

2022 May 19]. p. 6-23. Available from: https://www.leapfroggroup.org/sites/default/files/Files/
LeapfrogHospitalSurvey_SummaryofChanges_2021_FINAL.pdf

Harder B, Binger T, Corgel R. Webinar: U.S. News Health Equity Index: measuring hospital
performance on health equity. U.S. News & World Report [serial on the Internet]. 2021 Jan 14
[cited 2022 May 19]. Available from: https://www.usnews.com/news/live-events/webinar-us-news-
health-equity-index-measuring-hospital-performance-on-health-equity

Spiera Z, llonzo N, Kaplan H, Leitman IM. Loss of independence as a metric for racial disparities
in lower extremity amputation for diabetes: a National Surgery Quality Improvement Program
(NSQIP) analysis. J Diabetes Complications. 2022;36(1):108105. [PubMed: 34916145]

Health Resources and Services Administration. Uniform Data System (UDS) training and technical
assistance [Internet]. Rockville (MD): HRSA,; 2022 May 6 [cited 2022 May 19]. Available from:
https://bphc.hrsa.gov/data-reporting/udstraining-and-technical-assistance

National Association of Community Health Centers. Community health center chartbook 2021
[Internet]. Bethesda (MD): National Association of Community Health Centers; 2021 Jan [cited
2022 May 19]. Available from: https://www.nachc.org/wp-content/uploads/2021/04/Chartbook-
Final-2021.pdf

Health Aff (Millwood). Author manuscript; available in PMC 2023 July 01.


https://www.qualityforum.org/QPS/0731
https://helpdesk.mncm.org/helpdesk/KB/View/24186774-optimal-diabetes-care-guides
https://helpdesk.mncm.org/helpdesk/KB/View/24186774-optimal-diabetes-care-guides
https://www.cms.gov/files/document/blueprint-patient-reported-outcome-measures.pdf
https://www.cms.gov/files/document/blueprint-patient-reported-outcome-measures.pdf
https://www.qualityforum.org/QPS/2887
https://www.qualityforum.org/QPS/2887
https://www.qualityforum.org/QPS/1789
https://www.qualityforum.org/QPS/1789
https://www.qualityforum.org/QPS/2362e
https://www.qualityforum.org/QPS/2363e
https://www.vizientinc.com/what-we-do/health-equity
https://www.leapfroggroup.org/sites/default/files/Files/LeapfrogHospitalSurvey_SummaryofChanges_2021_FINAL.pdf
https://www.leapfroggroup.org/sites/default/files/Files/LeapfrogHospitalSurvey_SummaryofChanges_2021_FINAL.pdf
https://www.usnews.com/news/live-events/webinar-us-news-health-equity-index-measuring-hospital-performance-on-health-equity
https://www.usnews.com/news/live-events/webinar-us-news-health-equity-index-measuring-hospital-performance-on-health-equity
https://bphc.hrsa.gov/data-reporting/udstraining-and-technical-assistance
https://www.nachc.org/wp-content/uploads/2021/04/Chartbook-Final-2021.pdf
https://www.nachc.org/wp-content/uploads/2021/04/Chartbook-Final-2021.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Jiang et al. Page 12

49. Centers for Medicare and Medicaid Services. Stratified reporting [Internet]. Baltimore (MD):
CMS; 2021 [cited 2022 May 19]. Available from: https://www.cms.gov/About-CMS/Agency-
Information/OMH/research-and-data/statistics-and-data/stratified-reporting

50. Hardeman RR, Homan PA, Chantarat T, Davis BA, Brown TH. Improving the measurement of
structural racism to achieve antiracist health policy. Health Aff (Millwood). 2022;41(2):179-86.
[PubMed: 35130062]

51. Jha AK, Zaslavsky AM. Quality reporting that addresses disparities in health care. JAMA.
2014;312(3): 225-6. [PubMed: 25027134]

Health Aff (Millwood). Author manuscript; available in PMC 2023 July 01.


https://www.cms.gov/About-CMS/Agency-Information/OMH/research-and-data/statistics-and-data/stratified-reporting
https://www.cms.gov/About-CMS/Agency-Information/OMH/research-and-data/statistics-and-data/stratified-reporting

Page 13

sjuaned 0} $891AIBS Yljeay sapinoid Jey) uoneziueblio Z_,q\u

"sajuedwod adueInsul a1eAlid pue ‘presipaiAl ‘asedlpaiAl Se Yans ‘ad1AIas Uyyeay paisisiuiwpe ue Joy sAed Jeyy co_aN_%Qo,Q
'saaAoldwia awn-||ny 0§ ueyl atow yum Auedwod e sesaAojduws abig) seulyap Ydiym 10y ased a|gqeployy ayi Japun siaAojdwsa abie| m_%o__%,qQ
"SJusWuIaN0B [elapay pue ‘arels ,bc:oom

‘sisAJeue sioyiny 3D4NOS

Aurenb a1e0 sajaqeIp 01 108dsa) yum souewlopad UBIOIUND pue [endsoy oUW pue 198]8S waled

Ajpenb ared sajagelp ul aduewloyiad

SSaIppe 03 SL0Y8 Juawanoidwi pue Juswdolanap euoissajold ul abebug Aljenb aled sayagerp ul souewlopad anosdwi 03 saalreniul Juawanoidwi Afenb youne ueloIulD
9N a.Ied Y)[eay pue a1ed JO SIS0 8INPay SSWO0IIN0 Y[eay pue ased ul saiiiedsip molseu pue yijeay uoireindod anoidw uonezIUehio

ased Jo Ajfenb Jaybiy aziAnuaoul 0y si1aked yum suoirennobau 19e13u02 aAniadwod yoddng po
aIed sajaqelp Jo Aypenb ayl ul aouewlopad anosdwi 01 saAlrenIul JuswaAoLdwi Alijenb youne] Japinoad ared yijeaH

SN 8180 Y1[Bay pue 8183 JO S1S00 99NPay

J19Aed
ased Jo Ajifenb Jaybiy az1AnuaouI 01 SI18PIA0I XI0MIBU-UI JO UOIIIBI3S pue Suolieinobau 19e3u0d aaniadwod yoddng 2

a1 Jo Aupenb Janaq

pue ‘aJed 40 1502 Jamo| ‘(wsIaauasge pue Aljigesip ssa| Buipnjour) sawodno yifeay paaoiduwi sjesisuowsp Jeyl saxagelp yim ajdoad Joy swesboud uonowoid yijeay ul 1seauj 1akojdwa abieT

Juswiainseaw Aujenb aJed salaqelp 03 39adsal ylm aouewoiad uo paseq sueld yireay sakojdwia 19918s pue Ajiusp| q
sdiysiauried pue sUOIRIOQR||0D 10)03S-SS01D aYeM (108
JUBWIUIBAOD)
SBWO02IN0 Uy[eay pue AIdAIjap ased ul saniedsip pue sdeb molreu 0] sainseaw uo paseq suolfial Buiwloyiadiapun 03 SlusLISaAUL pue $32inosal aziiold pue Buipuny 81edo)|v I3
9.1ed sajeqeIp an01dwi 01 Jusws Inseaw Alifenb Jo sasn a|qssod woIsAs a 1ed

Jiang et al.

Uieay SN ayp o S|9AaT aJed selagelp anodwi 03 Juswainseaw Aljenb asn pjnod WaisAs aJed yieay SN 8y JO S|9A3| JUaJISlIp MOH

T L19IHX3

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2023 July 01.

Health Aff (Millwood). Author manuscript



	Abstract
	Current State Of Diabetes Care Quality
	Disparities In Diabetes Care And Outcomes
	Limitations Of Contemporary Diabetes Quality Measurement
	Looking Forward: Innovations In Diabetes Quality Measurement
	PROPOSITION 1
	EFFECTIVENESS:
	EFFICIENCY AND VALUE:
	SAFETY:
	TIMELINESS:
	PATIENT-CENTEREDNESS:
	EQUITY:

	PROPOSITION 2
	PROPOSITION 3

	Implementation Challenges
	Conclusion
	References
	EXHIBIT 1

