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OBJECTIVE

Medicare Advantage (MA), Medicare’s managed care program, is quickly expand-
ing, yet little is known about diabetes care quality delivered under MA compared
with traditional fee-for-service (FFS) Medicare.

RESEARCH DESIGN AND METHODS

This was a retrospective cohort study of Medicare beneficiaries ‡65 years old en-
rolled in the Diabetes Collaborative Registry from 2014 to 2019 with type 2 diabe-
tes treated with one or more antihyperglycemic therapies. Quality measures,
cardiometabolic risk factor control, and antihyperglycemic prescription patterns
were compared between Medicare plan groups, adjusted for sociodemographic
and clinical factors.

RESULTS

Among 345,911 Medicare beneficiaries, 229,598 (66%) were enrolled in FFS and
116,313 (34%) in MA plans (for ‡1 month). MA beneficiaries were more likely to re-
ceive ACE inhibitors/angiotensin receptor blockers for coronary artery disease, to-
bacco cessation counseling, and screening for retinopathy, foot care, and kidney
disease (adjusted P# 0.001 for all). MA beneficiaries had modestly but significantly
higher systolic blood pressure (+0.2 mmHg), LDL cholesterol (+2.6 mg/dL), and
HbA1c (+0.1%) (adjusted P < 0.01 for all). MA beneficiaries were independently less
likely to receive glucagon-like peptide 1 receptor agonists (6.9% vs. 9.0%; adjusted
odds ratio 0.80, 95% CI 0.77–0.84) and sodium–glucose cotransporter 2 inhibitors
(5.4% vs. 6.7%; adjusted odds ratio 0.91, 95% CI 0.87–0.95). When integrating Cen-
ters for Medicare and Medicaid Services-linked data from 2014 to 2017 and more
recent unlinked data from the Diabetes Collaborative Registry through 2019 (total
N 5 411,465), these therapeutic differences persisted, including among subgroups
with established cardiovascular and kidney disease.

CONCLUSIONS

While MA plans enable greater access to preventive care, this may not translate
to improved intermediate health outcomes. MA beneficiaries are also less likely
to receive newer antihyperglycemic therapies with proven outcome benefits in
high-risk individuals. Long-term health outcomes under various Medicare plans
requires surveillance.
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Diabetes is reported in one in five Medi-
care beneficiaries aged $65 years and
is associated with >60% higher out-of-
pocket prescription expenditures com-
pared with those without diabetes (1).
With increasing costs and complexity of
diabetes care, insurance structures may
be strong determinants of the provision
of and access and adherence to select
therapies in clinical practice (2,3). Medi-
care Advantage (MA), the managed care
alternative to traditional “fee-for-service”
(FFS) Medicare, is growing rapidly and
now provides health insurance coverage
to nearly 40% of Medicare beneficiaries
in the U.S. (4). As MA enrollment in-
creases, so too have efforts to under-
stand the association of MA with the
quality of care received by patients with
chronic diseases (5,6).

MA plans often leverage incentive
structures to maintain care quality while
limiting excessive health care utilization.
Many MA plans provide broad access to
supplemental benefits, such as tele-
health services and transportation re-
sources, not potentially available to
traditional FFS Medicare, which may in
turn theoretically improve care quality
(7,8). However, since MA oversees total
patient costs, these plans may also use
various strategies to limit therapeutic
expenditures and potentially introduce
barriers to access to newer expensive
therapies, including in diabetes manage-
ment (9–11). On the other hand, MA
plans may have longer-term incentives
to use more expensive therapies if they
can avoid more costly downstream care
due to diabetes-related complications.
Limited data are available examining
how variations in Medicare plan designs
may influence access, care quality, and
prescription use, including of newer
guideline-recommended therapies such
as sodium–glucose cotransporter-2 in-
hibitors (SGLT2i) and glucagon-like pep-
tide-1 receptor agonists (GLP-1RAs) for
clinically high-risk patients, among indi-
viduals with diabetes in the U.S. Under-
standing these patterns is important
given the rapid growth in MA enroll-
ment over the last decade and ongoing
policy debate about whether these
plans result in the delivery of higher-val-
ue care, particularly for patients with
chronic conditions.

The Diabetes Collaborative Registry
(DCR) presents a unique opportunity to
explore overall quality of care and use

of antihyperglycemic therapies among
patients with type 2 diabetes under MA
versus FFS Medicare plans. Using this
national registry, we sought to examine
the association of MA versus FFS insur-
ance status with 1) diabetes quality
measures (e.g., appropriate screening
and access to specialty care), 2) interme-
diate health outcomes (e.g., metabolic
risk factor control), and 3) antihypergly-
cemic prescription patterns, including
among high-risk individuals with estab-
lished cardiovascular and kidney disease.

RESEARCH DESIGN AND METHODS

Data Sources
The DCR is a U.S.-based outpatient quali-
ty improvement registry of >5,000 clini-
cians from 374 interdisciplinary practices,
including 89 primary care, 275 cardiology,
and 8 endocrinology clinics (12). As previ-
ously described, patient data, including
demographics, clinical characteristics, vital
signs, laboratory values, and medications,
are collected through an automated sys-
tem integration solution that extracts rel-
evant data elements from electronic
health records (13,14). These elements in-
clude discrete data fields, billing data,
and physician notes. Data collection is
standardized using established definitions,
uniform data entry and transmission, and
quality checks. In addition, rigorous back-
end data quality checks are performed
on the extracted data, and any data not
meeting predefined statistical or clinical
plausibility thresholds are quarantined
from analyses and flagged for manual re-
view and follow-up with individual practi-
ces (14).

Adults $65 years in the DCR were
linked to Centers for Medicare and Med-
icaid Services (CMS) claims data using
the Medicare Beneficiary Summary File.
We used these linked data sources to de-
termine Medicare plan status, as de-
scribed below. The Saint Luke's Mid
America Heart Institute and University of
Missouri-Kansas City served as the data
analysis center. Informed consent was
not required given collection of usual
care data, and Institutional Review
Board approval was granted to ana-
lyze aggregate deidentified data for
research by Chesapeake Research Re-
view Inc. This study followed the
Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE)
reporting guideline.

Study Population
We identified all patients $65 years di-
agnosed as having type 2 diabetes (and
not prediabetes or type 1 diabetes). To
improve diagnostic accuracy of diabetes
and given the focus on therapeutic use
and access, we included those who were
prescribed at least one antihyperglyce-
mic therapy. For the primary analysis,
from 2014 to 2017, we selected only
patients with confirmed MA or FFS
Medicare enrollment after linkage to the
Medicare Beneficiary Summary File
(Supplementary Fig. 1) (15). Consistent
with prior work, patients enrolled in MA
for at least 1 month were classified as
MA patients (5). Of note, 92.9% of pa-
tients enrolled in MA for at least 1
month maintained that enrollment over
the next 12 months. The remainder were
considered FFS patients. Since Medicare
linkage was not available for more recent
years, in the secondary analysis, we eval-
uated treatment patterns through 2019
(relying on registry data alone for 2018
and 2019 to ascertain Medicare MA or
FFS status). Among participants who
were enrolled in FFS, 80% self-reported
concordant enrollment in DCR registry
data. Among participants who were
enrolled in MA, only 54% self-reported
concordant enrollment in DCR registry
data. Patient sociodemographic and
clinical characteristics were collected
at the last patient encounter.

Outcome Measures
We examined three sets of outcomes
related to diabetes care: quality of care
metrics, intermediate health outcomes,
and antihyperglycemic prescription pat-
terns using clinical and medication data
available from the DCR only (Medicare
prescription data were not available).
Quality of care metrics included seven
metrics as defined by the American Col-
lege of Cardiology/American Heart As-
sociation Task Force on Performance
Measures and the CMS Physician
Quality Reporting System, a Task
Force that informs the clinical guide-
lines used to manage diabetes (16).
These include 1) glycemic control
within the past year (defined as pa-
tients #75 years with diabetes who
had glycosylated hemoglobin [HbA1c])
checked and #9.0%, 2) blood pressure
(BP) control at most recent visit (de-
fined as patients with hypertension
who have a BP <140/90 mmHg or
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who have a BP $140/90 mmHg and
were prescribed two or more antihy-
pertensive medications), 3) receipt
of a prescription for ACE inhibitors
(ACEi) or angiotensin receptor block-
ers (ARBs) in beneficiaries with coro-
nary artery disease (CAD) at the most
recent visit, 4–6) diabetic screening for
nephropathy, retinopathy, and foot care
within the past year, and 7) counseling
for tobacco cessation within the previ-
ous 2 years. We examined intermediate
outcomes, including systolic and diastol-
ic BP, LDL cholesterol (LDL-c) concentra-
tion, and HbA1c level at the most recent
visit. We used data from the most recent
visit to examine receipt of a prescription
for seven antihyperglycemic medication
classes, including insulin, metformin, sul-
fonylureas, thiazolidinediones, dipeptidyl-
peptidase 4 (DPP-4) inhibitors, GLP-1RAs,
and SGLT2i, as described for use in diabe-
tes treatment guidelines (17,18).

Statistical Analysis
We first compared differences in patient
characteristics of Medicare enrollees
with MA versus FFS using standardized
differences (>10% difference consid-
ered clinically relevant). We then com-
pared rates of achievement of quality
metrics, intermediate outcomes, and in-
dividual antihyperglycemic classes be-
tween eligible patients enrolled in MA
and FFS Medicare.
We used multivariable hierarchical lo-

gistic regression models with patient char-
acteristics as fixed effects and practice
sites as a random effect to account for
correlation of patients within the same
practice. For the continuous intermediate
health measures, we used hierarchical lin-
ear regression models. For select evi-
dence-based antihyperglycemic therapies
(GLP-1RA and SGLT2i) that may more
closely reflect care quality, we built multi-
variable hierarchical logistic regression
models. All models were adjusted for pa-
tient-level demographic factors shown to
be associated with diabetes care quality,
including age, sex, and race and ethnicity
(i.e., White or other), key medical comor-
bidities that may influence therapeutic
decision making (i.e., atherosclerotic car-
diovascular disease, heart failure, and
chronic kidney disease), median house-
hold income of ZIP Code (obtained from
U.S. Census data from the 2018 American
Community Survey) (19–21), number of

antihyperglycemic therapies, and clinician-
level factors (i.e., geographic region and
clinical specialty). In addition, in sensitivity
analyses, a second model was built ad-
justing for all patient- and clinician-level
factors in the main model together with
dual eligibility status. Dual Medicare and
Medicaid eligibility was determined using
CMS claims files, and both partial and full
dual eligibility were counted. Dual eli-
gibility was not available for 2014, and
thus, this sensitivity analysis encompassed
a smaller sample size (2015–2017) with
complete covariate adjustment. Owing to
failure of convergence and problematic
parameterizations of certain models, we
fit a mixed model by maximum likelihood
with Laplace approximation using the
PROC GLIMMIX command in SAS soft-
ware (SAS Institute).

We finally evaluated trends in antihy-
perglycemic therapy use by Medicare MA
versus FFS in high-risk clinical subsets, in
which GLP-1RA or SGLT2i are recom-
mended in current national and interna-
tional clinical practice guidelines (17,22).
In secondary analyses, we evaluated
more recent trends in use of various anti-
hyperglycemic therapies among Medicare
beneficiaries enrolled in MA versus FFS
plans, overall and among high-risk sub-
sets. Since CMS claims data were not
available for more recent years, we relied
on investigator reported insurance status
in the DCR registry alone to classify pa-
tients in 2018 and 2019.

All P values were 2-sided, and statisti-
cal significance was set at a P value
<0.05. Analyses were performed using
SAS 9.4 software. Data were analyzed
from March 2020 to 1 April 2021.

RESULTS

Clinical Profiles
There were 478,107 patients with type 2
diabetes from January 2014 to December
2017 in the DCR registry treated with at
least one antihyperglycemic therapy. Of
these, 345,911 patients were linked to
CMS claims data, including 116,313
(33.6%) enrolled in MA and 229,598
(66.4%) enrolled in FFS Medicare (Fig. 1).
Medicare MA and FFS beneficiaries had
similar age (74.6 ± 6.7 years vs. 74.7 ± 7.0
years) and proportions of women (50.4%
vs. 46.1%); both standardized differences
#10% (Table 1). MA enrollees were less
likely to be White (80.5% vs. 87.8%), more
likely to be dually eligible for Medicare

and Medicaid (20.4% vs. 11.9%), and lived
in areas of lower median income level
($52,700 vs. $56,200); all standardized dif-
ferences >10%. MA beneficiaries were
less likely to be treated by a cardiologist
(41.2% vs. 44.7%) or endocrinologist
(7.1% vs. 9.8%); both standardized dif-
ferences >10%. On average, there
were no substantial differences in the
burden of clinical comorbidities be-
tween enrollees with MA and FFS. Simi-
larly, no significant differences were
observed in vital signs and laboratory
values between MA and FFS beneficia-
ries (Fig. 2). Missing variables of key
baseline characteristics are reported in
Supplementary Table 1.

Diabetes Quality of Care Metrics and
Intermediate Outcomes
No differences were observed in glycemic
or BP control between MA and FFS Medi-
care beneficiaries (Fig. 2). MA beneficia-
ries were more likely than FFS Medicare
enrollees to receive ACEi/ARBs for CAD
(39.2% vs. 38.7%; adjusted odds ratio
1.06, 95% CI 1.04–1.09), tobacco cessa-
tion counseling (20.0% vs. 16.9%; adjusted
odds ratio 1.05, 95% CI 1.02–1.09), and
screening for retinopathy (59.1% vs.
55.6%; adjusted odds ratio 1.08, 95% CI
1.04–1.11), foot care (32.6% vs. 26.9%;
adjusted odds ratio 1.13, 95% CI
1.09–1.17), and nephropathy (57.1% vs.
54.7%; adjusted odds ratio 1.14, 95% CI
1.10–1.17) (Fig. 2). MA beneficiaries had
independently higher systolic BP (10.2
mmHg), LDL-c (12.6 mg/dL), and HbA1c
(10.1%) (P < 0.01 for all outcomes)
(Fig. 2). Similar findings were observed
when models were additionally adjusted
for dual eligibility status for Medicare and
Medicaid (Supplementary Fig. 1).

Antihyperglycemic Therapy Use
Compared with Medicare FFS beneficia-
ries, MA beneficiaries had higher relative
use of metformin and sulfonylureas and
lower use of DPP-4 inhibitors, GLP-1RAs,
and SGLT2i (Fig. 3). After accounting for
variable risk profiles, MA beneficiaries re-
mained less likely to receive GLP-1RAs
(6.9% vs. 9.0%; adjusted odds ratio 0.80,
95% CI 0.77–0.84) and SGLT2 inhibitors
(5.4% vs. 6.7%; adjusted odds ratio 0.91,
95% CI 0.87–0.95). When integrating CMS-
linked data from 2014–2017 and more re-
cent unlinked data from DCR through
2019 (total n = 411,465), differences in re-
ceipt of newer antihyperglycemic therapies
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persisted over time (Fig. 3). These differ-
ences also extended across high-risk clinical
subgroups such as atherosclerotic cardio-
vascular disease, heart failure, and chronic
kidney disease (Supplementary Fig. 2).

CONCLUSIONS

In a contemporary national registry of
older adults with type 2 diabetes, we ob-
served notable differences in the quality
of care delivered and drug treatment
patterns for patients enrolled in MA
compared with Medicare FFS. First, after
accounting for differences in clinical pro-
files, patients enrolled in MA had higher
rates of preventive care, including re-
ceipt of ACEi/ARBs for CAD, screening for
retinopathy, foot care, and nephropathy,
and tobacco cessation counseling.
Despite this, MA beneficiaries had sig-
nificantly higher BP, cholesterol, and
glycemia, although the magnitude of
these differences was modest. In addi-
tion, Medicare enrollees had overall low
use of evidence-based antihyperglycemic
therapies such as GLP-1RAs and SGLT2i,
with MA beneficiaries significantly less
likely to receive these agents, including
those with high-risk comorbidities, such

as established cardiovascular or kidney
disease, in which these therapies are
guideline recommended.

Managed Care Approaches to
Diabetes Care
Prior studies have examined the associ-
ation between Medicare plan structures
and care patterns in conditions such as
heart failure and CAD (5,6), but limited
data exist in diabetes care. As a highly
prevalent, chronic medical condition with
established guideline-directed best practi-
ces as well as high therapeutic costs and
health care utilization, type 2 diabetes is
well-suited for potential managed care ap-
proaches. An older study using the Medi-
care Current Beneficiary Survey found
higher rates of health care utilization in
Medicare FFS enrollees compared with
those enrolled in MA, although with mini-
mal differences in the process of diabetes
care or care satisfaction (23). In our study,
MA beneficiaries were more likely to
achieve select quality measures, including
screening and appropriate receipt of ACEi/
ARBs. Together, these data suggest MA
plans appear to be meeting key, generally

lower-cost measures of quality compared
with FFS Medicare plans.

Prescription Drug Therapy for
Diabetes Under Medicare Plans
Our contemporary observations of differ-
ential medication use in MA versus Medi-
care FFS enrollees are congruent with
prior assessments, including an analysis
of MA beneficiaries compared with com-
mercially insured enrollees that observed
MA beneficiaries were less likely to initi-
ate newer antihyperglycemic medications,
including DPP-4 inhibitors, GLP-1RAs, and
SGLT2i (24). The finding of differential
prescribing of newer antihyperglycemic
therapies among MA enrollees was also
observed in an analysis of Medicare Part
D claims from 2015 to 2016, which re-
ported a 5 percentage point higher pre-
scription rate in traditional Medicare
beneficiaries compared with MA enroll-
ees (25). These data are consistent with
historical observations from Medicare
data that reported higher use of estab-
lished, mostly generic oral antihyperglyce-
mic therapies in MA compared with
stand-alone prescription drug plans (26).

Several potential explanations may
underlie the observed differences in pre-
scription drug use across Medicare plans.
Under MA plans, utilization control mech-
anisms and cost containment strategies
may steer clinicians and patients toward
using lower-cost, generic therapies in dia-
betes care (27,28). At the clinician level,
we observed differential access to spe-
cialty care (e.g., cardiologists and endocri-
nologists), with beneficiaries with MA
plans reporting lesser access, which may
in turn limit opportunities for care optimi-
zation with newer antihyperglycemic
therapies among higher-risk subgroups.
Furthermore, physicians who are more
likely to prescribe high-cost antihypergly-
cemic therapies may be excluded from
the coverage network, further impacting
pharmacoequity (29). Whereas prior re-
ports suggest that MA plans attract
healthier individuals than FFS Medicare
(30,31), MA enrollees in our study had
greater social risk factors (i.e., greater
dual eligibility and living in areas with
lower median household incomes) com-
pared with Medicare FFS beneficiaries.
Even though risk-adjusted associations
were largely unchanged after more de-
tailed accounting of demographics and
dual eligibility status, these data high-
light the need to implement strategies

Figure 1—Identification of study cohorts.We started with 1,544,163 individuals in the DCR, and
after exclusions, our final study cohort was 345,911 Medicare beneficiaries, including 229,598
individuals in Medicare FFS and 116,313 individuals in MA. DM, diabetes mellitus; NCDR, Na-
tional Cardiovascular Data Registry.
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Table 1—Clinical profiles in those enrolled in MA versus Medicare FFS

Patient characteristics MA (n = 116,313) Medicare FFS (n = 229,598) Standardized differencea (%)

Demographic characteristics
Age (years) 74.6 ± 6.7 74.7 ± 7.0 2.6
Women 58,658 (50.4) 105,926 (46.1) 8.6
Race/ethnicity 20.1
White 66,575 (80.5) 146,662 (87.8)
Other 16,170 (19.5) 20,419 (12.2)

Household income (per $1,000) 52.7 (43.4, 66.8) 56.2 (46.3, 73.8) 24.8
Dual eligible status 22,887 (20.4) 26,131 (11.9) 23.2

Medical history

Hypertension 105,138 (90.4) 203,251 (88.5) 6.1
Dyslipidemia 96,884 (83.3) 189,036 (82.3) 2.6
Heart failure 26,074 (22.4) 48,829 (21.3) 2.8
CAD 57,915 (49.8) 118,399 (51.6) 3.6
Atrial fibrillation 23,375 (20.1) 52,861 (23.0) 7.1
Peripheral artery disease 28,828 (24.8) 50,967 (22.2) 6.1
Stroke/transient ischemic attack 24,710 (21.2) 44,947 (19.6) 4.1
Myocardial infarction 11,678 (10.0) 21,513 (9.4) 2.3
Atherosclerotic cardiovascular disease 72,521 (62.3) 142,259 (62.0) 0.8
Metabolic syndrome 1,411 (1.2) 3,118 (1.4) 1.3
Depression 14,226 (12.2) 23,060 (10.0) 7.0
Infection–pulmonary 7,445 (6.4) 12,286 (5.4) 4.5
Tobacco use 10.2
Never 48,771 (43.8) 100,628 (45.6)
Current 34,644 (31.1) 58,857 (26.7)
Quit >12 months ago 27,712 (24.9) 60,833 (27.6)

Lipid-lowering medications

Lipid-lowering nonstatin (any) 37,594 (32.3) 78,913 (34.4) 6.4
Ezetimibe 8,088 (7.0) 19,708 (8.6) 6.8
Fibrates 12,122 (10.4) 24,278 (10.6) 2.4
Niacin 5,250 (4.5) 10,832 (4.7) 5.0
Statin 83,770 (72.0) 162,041 (70.6) 32.0
PCSK9 Inhibitor 358 (0.3) 844 (0.4) 1.0

Lipid-lowering therapies, n 3.2

0 22,582 (19.4) 45,619 (19.9)
1 65,852 (56.6) 126,451 (55.1)
2 27,738 (23.8) 57,202 (24.9)
3 141 (0.1) 326 (0.1)

Antihypertensive medications

ACEi 60,186 (51.7) 106,795 (46.5) 10.5
ARB 40,797 (35.1) 80,053 (34.9) 2.7
Calcium channel blocker 60,933 (52.4) 114,145 (49.8) 5.5
b-Blocker 74,161 (63.8) 148,375 (64.6) 3.0
Thiazide diuretic 2,772 (2.4) 4,903 (2.1) 2.3
Loop diuretic 36,220 (31.1) 71,630 (31.2) 4.4

Antihypertensive therapies, n 6.0

0 7,751 (6.7) 18,047 (7.9)
1 31,126 (26.8) 63,387 (27.6)
2 45,287 (38.9) 88,654 (38.6)
3 25,534 (22.0) 46,691 (20.3)
4 6,310 (5.4) 12,303 (5.4)
5 305 (0.3) 516 (0.2)

Hospital /clinician characteristics

Geographic region 9.3
Northeast 13,193 (11.3) 31,897 (13.9)
Midwest 16,884 (14.5) 35,016 (15.3)
South 74,279 (63.9) 142,789 (62.2)
West 11,957 (10.3) 19,896 (8.7)

Clinical specialty 17.0
Cardiology 47,912 (41.2) 102,539 (44.7)
Internal medicine 22,462 (19.3) 36,370 (15.9)
Primary care 23,493 (20.2) 36,994 (16.1)

Continued on p. 1554
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for equitable access to evidence-based
antihyperglycemic therapies (12). More-
over, a better understanding of the role
of patient factors, such as cost-related
nonadherence, intermittent prescription
filling rates, and how clinical risk may in-
fluence preferential enrollment in one

insurance program over the other, is
warranted.

Promoting High Diabetes Care
Quality Under Medicare Plans
Achieving high diabetes care quality, such
as timely screening for microvascular

complications and receipt of preventative
therapies, are linked with fewer diabetes-
related complications (32). Future work is
needed to determine whether the mixed
results we observed in improved preven-
tive measures in MA compared with FFS
Medicare beneficiaries but lower use of

Table 1—Continued

Patient characteristics MA (n = 116,313) Medicare FFS (n = 229,598) Standardized differencea (%)

Endocrinology 8,306 (7.1) 22,406 (9.8)
Obstetrics/gynecology 143 (0.1) 289 (0.1)
Nephrology 353 (0.3) 944 (0.4)
Other 13,554 (11.7) 29,869 (13.0)

Objective measures

Vital signs
Weight (kg) 86.5 (73.8, 101.2) 88.2 (75.3, 102.7) 6.8
BMI (kg/m2) 30.5 (26.8, 35.1) 30.6 (26.8, 35.1) 0.5
Waist circumference (cm) 88.0 (77.0, 102.0) 90.0 (77.0, 102.0) 0.5
Diastolic BP (mmHg) 72.0 (65.0, 80.0) 71.0 (64.0, 80.0) 3.1

Lipids
Total cholesterol (mg/dL) 154.5 (132.0, 182.0) 151.0 (128.3, 179.0) 8.1
HDL cholesterol (mg/dL) 45.0 (37.0, 55.0) 44.0 (37.0, 54.1) 5.0
Triglycerides (mg/dL) 133.0 (97.0, 187.0) 134.0 (97.0, 188.0) 1.6

Laboratory measures
Plasma glucose (mg/dL) 139.0 (117.0, 170.4) 139.4 (117.5, 168.5) 2.4
Serum creatinine (mg/dL) 1.0 (0.9, 1.3) 1.0 (0.9, 1.3) 4.2
Urine albumin-to-creatinine ratio (mg/g) 17.0 (8.0, 47.0) 15.6 (7.4, 42.0) 4.6
Hemoglobin (g/dL) 13.1 (12.0, 14.1) 13.2 (12.1, 14.2) 3.4

Data are presented as a mean ± SD, n (%), or median (interquartile range). aStandardized differences >10% are considered clinically relevant.

Figure 2—Risk-adjusted associations of MA vs. Medicare FFS and diabetes care quality measures. We present risk-adjusted associations between
Medicare plan type and quality measures, including GLP-1RAs and SGLT2i receipt, as well as risk factor control, receipt of ACEi or ARBs in beneficia-
ries with CAD, counseling for tobacco cessation, and screening for nephropathy, retinopathy, and foot care. Intermediate measures of HbA1c, BP,
and LDL-c were also compared. All models were adjusted for age, sex, race/ethnicity, atherosclerotic cardiovascular disease, heart failure, and
chronic kidney disease, median household income of ZIP Code, number of antihyperglycemic therapies, geographic region, and clinician specialty.
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newer antihyperglycemic therapies ulti-
mately results in differential long-term
health outcomes for patients with diabe-
tes. Similarly, surveillance of total health
system costs is required. While our study
did not evaluate health care expenditures,
prior investigations have corroborated
that Medicare FFS plans spend more per
beneficiary on diabetes care, potentially
related to increased observed short-term
spending on higher-cost antihyperglycemic
therapies (33). This observation may be
expected, given the strong incentive for
MA plans to control cost for their patients.
However, assuring that these incentive
structures in MA plans are evidence-based
and promote intermediate and long-term
health is a high priority. Indeed, despite
these incentives, patients with diabe-
tes enrolled in MA had slightly higher
measures of blood pressure, lipids,
and glycemia, suggesting that a better
understanding is needed of the role of

such incentives in this patient popula-
tion (34,35).

Strengths and Limitations
The strengths of this analysis include its
linkage to a detailed ambulatory care
registry with administrative claims data,
which simultaneously allows for under-
standing dimensions of diabetes care
quality, laboratory-based risk factor con-
trol, and prescription therapies. Similar-
ly, registry-based analyses allowed for
assessment of treatment patterns in
high-risk patient subsets that prior stud-
ies were unable to evaluate. Finally,
while linked CMS claims data were
only available through 2017, we con-
firmed similar therapeutic patterns in
more contemporary data through
2019 with data ascertained in the DCR
registry.

There are limitations of this study to
note. First, the DCR is a voluntary

registry, thus participating practices
(and treated patients) may differ from
those that do not join, thus limiting the
generalizability of our findings.

Second, while the DCR is a detailed
clinical registry, residual confounding
may explain some differential therapeu-
tic patterns in this analysis. Further-
more, there is potential for selection
bias in our analysis, both due to actions
of MA and FFS plans and the character-
istics of individuals who chose to enroll
in one or the other plan (36,37). While
we conducted a robust risk-adjusted
analysis, there may still be unmeasured
differences between the patient popula-
tions we studied.

Third, MA plans may vary substan-
tially in plan structures, but they were
considered as a single entity in our
analysis.

Fourth, we were able to examine me-
dian household income and insurance

Figure 3—Trends in use of antihyperglycemic therapies over time. Enrollment status in MA or FFS was confirmed with CMS claims data for
2014–2017 and was obtained from investigator-reported DCR entries for 2018–2019.
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status, yet the DCR contains limited
granular patient-level social determi-
nants, such as a broader, disaggregated
definition of race and ethnicity, employ-
ment status, or individual income level
as well as limited clinician- and practice-
level demographic characteristics, which
may affect receipt of high-quality diabe-
tes care (38,39).

Fifth, we were limited in our assess-
ment of certain outcomes, including
patient-reported outcomes measures,
long-term diabetes complications, out-
of-pocket and total expenditures, or
health care utilization related to diabetes
care. Similarly, we were not able to
account for formulary status, patient
preferences, or measures of frailty and
functional status, which may influence
therapeutic decision making. Additionally,
we did not have data regarding medica-
tion dosing and adherence or sequencing
of medical therapies (e.g., as first or sec-
ond line) or use of advanced manage-
ment techniques such as continuous
glucose monitoring.

Sixth, follow-up HbA1c measurements
were missing in many beneficiaries,
which limited our assessment of glyce-
mic control.

Seventh, our reliance on registry data
to ascertain MA and FFS status for our
secondary analyses was limited by low-
er self-report of enrollment status com-
pared with CMS-derived data.

Finally, as with all observational stud-
ies, we can only report associations and
do not prove a causal relationship be-
tween enrollment in MA or FFS and dia-
betes quality measures.

Conclusion
Leveraging data from >300,000 older
adults with diabetes in a national outpa-
tient registry, we found that those en-
rolled in MA had greater access to
preventive care compared with Medi-
care FFS enrollees. However, MA benefi-
ciaries had modestly but significantly
poorer intermediate health outcomes
and were less likely to be treated with
newer, evidence-based antihyperglyce-
mic therapies compared Medicare FFS
beneficiaries. These therapeutic pat-
terns extended to adults with estab-
lished cardiovascular and kidney disease
and persisted through 2019 after inter-
val trials and guidelines affirmed their
role in these settings. These data

reinforce the need for surveillance of
long-term outcomes under various Medi-
care plan structures and for program
evaluation to ensure that indicated but
more costly care is not stinted among at-
risk beneficiaries under managed care
approaches. Identifying strategies to en-
sure equitable access to high-quality dia-
betes care across population segments
remains a high priority.
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