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Abstract
Background Type 2 diabetes (T2D) is one of the most prevalent chronic diseases worldwide and a leading cause 
of cardiorenal disease and mortality. Only one-third of individuals with T2D receive care as recommended by 
the American Diabetes Association’s clinical practice guidelines. Effective strategies are needed to accelerate the 
implementation of guideline concordant T2D care.

Methods The Michigan Collaborative for Type 2 Diabetes (MCT2D) is a statewide population health collaborative 
quality initiative (CQI) developed to improve the care of all people with T2D in Michigan. MCT2D has developed a 
learning health system with physician organizations and their constituent practices to support quality improvement 
initiatives focused on (1) improving use of guideline-directed pharmacotherapy to improve cardiorenal outcomes, 
(2) increasing evidence-based use of continuous glucose monitoring, and (3) supporting use of lower carbohydrate 
eating patterns.

Results Between 2021 and 2022, MCT2D recruited 28 of the 40 Michigan-based physician organizations participating 
in Blue Cross’ Physician Group Incentive Program with 336 constituent practices and 1357 physicians in primary care 
(304), endocrinology (21) and nephrology (11). In January 2022, baseline data included a sample of 96,140 unique 
individuals with T2D. The baseline HbA1c was ≤ 7.0% for 66.3% of patients (n = 32,787), while 14.9% of patients had 
a most recent HbA1c ≥ 8.0% (n = 7,393). The most recent body mass index (BMI) was ≥ 30.0 for 64.8% of patients 
(n = 38,516).

Discussion MCT2D has organized a statewide collaborative to recruit and engage a diverse and large set of physician 
organizations and their constituent practices. This is a promising opportunity to accelerate adoption of guideline-

The Michigan Collaborative 
for Type 2 Diabetes (MCT2D): Development 
and implementation of a statewide 
collaborative quality initiative
Lauren Oshman1*, Neha Bhomia1, Heidi L. Diez1, Jonathan Gabison1, Sherri Sheinfeld Gorin1, Dina H. Griauzde1,3, 
Rina Hisamatsu1, Michael Heung1, Cornelius D. Jamison1, Katherine Khosrovaneh1, Noa Kim1, Joyce M. Lee1, 
Kara Mizokami-Stout1,3, Rodica Pop-Busui1, Jacqueline Rau1, Jacob Reiss1, Rajiv Saran1, Larrea Young1, James 
E. Aikens1† and Caroline Richardson2†

http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12913-024-11520-z&domain=pdf&date_stamp=2024-10-17


Page 2 of 12Oshman et al. BMC Health Services Research         (2024) 24:1254 

Introduction
Type 2 diabetes (T2D) is a common, costly, and disabling 
chronic disease that affects 11% of adults in the United 
States [1]. Its most common complications include ath-
erosclerotic cardiovascular disease (ASCVD), heart fail-
ure, chronic kidney disease, diabetic neuropathy and 
diabetic retinopathy [2]. Obesity is increasingly recog-
nized as a key risk factor for T2D [3]. With 38% of Amer-
icans affected by prediabetes and 42% affected by obesity, 
the prevalence of T2D is projected to increase to 17.9% 
among US adults by 2060 [4–6]. Multiple clinical practice 
guidelines for T2D now encourage the use of multiple 
strategies to support improved cardiorenal outcomes, 
glycemic control, and weight loss [7, 8]. Such strategies 
include use of glucagon-like peptide-1 receptor agonists 
(GLP-1 RAs) and sodium-glucose cotransporter-2 inhibi-
tors (SGLT2is) [9–12], continuous glucose monitors 
(CGMs) combined with pharmacological interventions 
and/or lifestyle modifications [13, 14], and lower carbo-
hydrate eating patterns (defined as < 130 total grams of 
carbohydrate per day) [15]. 

Unfortunately, only 34% of individuals with T2D 
receive guideline-concordant care as recommended by 
the American Diabetes Association Standards of Care 
[16, 17]. Treatment focused on complication reduction 
and weight loss has been particularly slow to diffuse into 
primary care settings, where over 90% of T2D care occurs 
[18]. Finally, quality improvement efforts have been sig-
nificantly hindered by the COVID-19 pandemic, which 
profoundly disrupted ambulatory care revenue, delivery, 
and staffing [19]. 

Prior T2D quality improvement has largely focused 
on increasing the frequency of laboratory testing (e.g., 
HbA1c, urine albumin), glycemic control, statin use, and 
blood pressure control among people with T2D [20]. 
Such initiatives have also focused on improving gly-
cemic control but without explicit use of strategies to 
reduce cardiorenal complications and/or support weight 
loss through use of newer medications (i.e., GLP-1 RAs, 
SGLT2is), CGMs, and/or lower carbohydrate eating pat-
terns. To address this gap, Blue Cross and Blue Shield of 
Michigan (BCBSM) sponsored the development of a T2D 
collaborative quality initiative in 2021.

The goal of the Michigan Collaborative for Type 2 Dia-
betes (MCT2D) is to prevent the complications of type 
2 diabetes by fostering a collaborative community of pri-
mary care, endocrinology, and nephrology clinicians and 
patients to accelerate the equitable implementation of 

evidence-based diabetes care for all patients in Michigan. 
Our ultimate mission is preventing and remitting T2D 
and its complications in the state of Michigan. To accel-
erate the dissemination and implementation of new evi-
dence-based practices for T2D into primary care settings, 
MCT2D selected three initial evidence-based quality 
improvement (QI) initiatives that are often underutilized 
yet highly effective for improving outcomes for patients 
with T2D: (1) guideline-directed use of pharmacotherapy 
to improve cardiorenal outcomes, including appropri-
ate prescribing of SGLT2i and GLP-1 RA medications, 
(2) evidence-based use of continuous glucose monitor-
ing (CGM), and (3) lower carbohydrate eating patterns 
[Fig. 1]. Here we describe the origin, structure, and func-
tion of MCT2D.

Methods
History of collaborative quality initiatives (CQIs)
Blue Cross Blue Shield of Michigan (BCBSM) and its 
HMO (Blue Care Network) began supporting “Collab-
orative Quality Initiatives” (CQIs) in 1997 as a means 
of addressing specific health care quality concerns. At 
present, there are 22 Blue Cross CQIs and most focus on 
acute, hospital-based care including surgical complica-
tion reduction [21, 22]. Recognizing the unmet need to 
further improve care for high-cost ambulatory chronic 
conditions, BCBSM established MCT2D in 2021.

Quality improvement initiatives
Drug classes with cardio-renal benefit
GLP-1 RA’s and SGLT2i’s are two classes of medica-
tion that have emerged over the last two decades which 
improve glycemic control and provide primary or sec-
ondary prevention of serious cardiovascular and renal 
complications [23, 24]. Starting in 2016, select medica-
tions from the SGLT2i class were FDA-approved for 
risk reduction of major adverse cardiovascular events 
(MACE) in patients with T2D and cardiovascular dis-
ease or with multiple cardiovascular disease risk factors 
[24, 25]. Several SGLT2 and SGLT1,2 inhibitors are now 
also approved to prevent the progression of chronic kid-
ney disease and improve heart failure and cardiovascular 
death outcomes in T2D [9–11, 26, 27]. 

The American Diabetes Association’s (ADA) 2023 
Standards of Care recommends that patients with T2D 
and established ASCVD or two or more ASCVD risk fac-
tors receive either a SGLT2i or GLP-1 RA with proven 
cardiovascular benefit as the first line medication for 

concordant care for people with T2D and may be a model for other state or regional collaboratives. Future directions 
include specific evidence-based interventions targeted at reducing diabetes-linked comorbidities and associated 
healthcare costs as well as strategies focused on T2D prevention among at-risk populations.
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glycemic control. This move away from metformin as the 
first-line medication for every individual with T2D rep-
resents a major shift in guideline directed-care [28]. The 
ADA Consensus for Heart Failure in Diabetes endorsed 
by the American College of Cardiology (ACC) recom-
mends that for people with T2D and heart failure, even if 
asymptomatic (Stage B), SGLT2i are an expected element 
of care [10, 24, 29]. The Standards of Care recommend 
a GLP-1 RA for individuals with T2D and obesity rather 
than obesogenic medications such as insulin and sulfo-
nylureas, which may need to be de-prescribed [9, 30]. 

Clinical uptake of drug classes with cardiorenal ben-
efit has lagged due to clinician and insurance barriers 
including limited knowledge, limited visit time to dis-
cuss treatment changes, complicated prior authoriza-
tion processes, drug shortages, and high drug costs that 
may jeopardize the financial performance of value-based 
insurance arrangements [31–33]. Patient barriers include 
reluctance toward injectable agents, side effects, lack of 
awareness of cardiorenal benefits, and high out-of-pocket 
costs [34–37]. 

Continuous glucose monitoring (CGM)
Clinical practice guidelines support the use of CGM in 
people who use insulin, based on evidence from several 
recent clinical trials demonstrating improvement in gly-
cemic control, reduction in HbA1c and time in range, 
reduction in serious hypoglycemia episodes, and reduc-
tion in emergency care utilization [38–40]. Clinical trials 
also support CGM in people with T2D who do not use 
insulin when paired with diabetes education to improve 
HbA1c and time in range [14]. 

Several barriers exist to uptake and ongoing use 
of CGM, particularly in primary care settings. These 
include insufficient clinician knowledge and training on 
prescribing and interpreting CGM and inadequate clinic 
resources (including electronic health record technol-
ogy) to upload CGM data. Despite clinical trial results 
supporting effectiveness, insurance coverage for CGM 
remains limited for people with T2D who are not pre-
scribed insulin [14]. Other barriers include complicated 
prior authorization protocols; and lack of access to, and 
training of, dieticians or other clinicians in medical nutri-
tion therapy counseling to support patients in using 
CGM data to change their eating patterns [41]. 

Fig. 1 MCT2D quality improvement initiatives
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Lower carbohydrate eating patterns
Low- and very low-carbohydrate eating patterns are 
commonly defined as 50–130  g of carbohydrates per 
day and less than 50 g of carbohydrates per day, respec-
tively. Lower carbohydrate eating patterns can support 
weight loss, glycemic control, and favorable changes in 
cholesterol, blood pressure, and self-reported measures 
of energy, hunger, and food cravings while reducing 
the need for medications to control chronic conditions 
including T2D and hypertension [42–45]. The ADA 
Consensus Statement for nutrition therapy for adults 
with T2D and prediabetes states “reducing overall car-
bohydrate intake for individuals with diabetes has dem-
onstrated the most evidence for improving glycemia 
and may be applied in a variety of eating patterns that 
meet individual needs and preferences.” [15, 46] How-
ever, patients have few strategies to support their use of 
lower carbohydrate eating patterns if they prefer these 
approaches and/or have not achieved glycemic targets 
with higher carbohydrate meal plans [47]. 

Barriers to the use of low- and very low-carbohydrate 
eating approaches in primary care and endocrinology 
settings include clinician lack of knowledge and concerns 
about potential LDL cholesterol elevations [48]. Most 
practices lack specific resources to safely help patients 
initiate and sustain a carbohydrate-restricted eating pat-
tern, including frequent nutrition counseling appoint-
ments, and timely de-escalation of anti-hyperglycemic 
and anti-hypertensive medications [49]. 

CQI structure and organization
The MCT2D coordinating center is located at the Uni-
versity of Michigan and is supported by an infrastructure 
that serves several CQIs. The coordinating center team 
includes program directors (a family physician researcher 
(LO) and an academic clinical pharmacist (HD)), pro-
gram managers, information technologists, data ana-
lysts, human-centered designers, graphic designers, and 
communications professionals. MCT2D partners with 
nephrology program directors (RS, MH, JWN), an endo-
crinology initiative director (RPB), and content experts 
with expertise in T2D, obesity, quality improvement, 
implementation science, and health equity. The MCT2D 
steering committee is composed of physician organiza-
tion and practice champion representatives and provides 
feedback and guidance on performance metrics, agendas 
for participant meetings, and the overall direction of the 
collaborative.

MCT2D enrolls physician organizations to partici-
pate in the collaborative, who then enroll participat-
ing physician practices. A physician organization is an 
entity formed by physicians to pursue common inter-
ests in a collaborative manner. Participation in MCT2D 
requires a minimum number of BCBSM patients with 

type 2 diabetes at a participating practice. The physician 
organization facilitates the success of their participating 
practices by leading quality improvement efforts, dissem-
inating information and education, and supporting data 
exchange. MCT2D recruits new cohorts of physician 
organizations on an annual basis. The program enrolled 
the first cohort of participants in September 2021, the 
second in 2022, and a third cohort will be recruited in 
2024 with planned recruitment every other year.

Participation in MCT2D requires a minimum number 
of BCBSM patients with type 2 diabetes at a participat-
ing practice. Each participating practice must designate 
a practice champion. This role can be fulfilled by a physi-
cian, physician assistant, nurse practitioner, nurse, clini-
cal pharmacist, diabetes educator, or care manager. 
Practice champions attend MCT2D educational sessions 
about improving care for patients with T2D, disseminate 
educational content to their practice team, work with 
leadership to implement practice change, and champion 
improvement efforts at their practice.

MCT2D facilitates community and engagement among 
participating practices by hosting regional in-person 
meetings for practice clinical champions twice per year. 
Practices are divided into seven geographical regions 
across Michigan to reduce travel and time burden for 
participants and facilitate local and regional relation-
ships. At regional meetings, participants share best prac-
tices, provide group learning opportunities, and identify 
new topics for the collaborative to address. Physician 
organizations and practices contribute to the meeting 
agenda to help ensure their needs are being met, and the 
meeting combines both presentations and participant 
discussion.

In addition to recruiting primary care practices in year 
one, MCT2D also encouraged POs to recruit a subset of 
endocrinology and nephrology specialty sites that fre-
quently share patients with participating primary care 
practices. In year two, MCT2D broadened its recruitment 
efforts to include all eligible endocrinology and nephrol-
ogy practices in the PO. Participating nephrologists are 
asked to focus on prescribing SGLT2is and GLP-1 RAs 
and to regularly test urine albumin, while participating 
endocrinologists are asked to focus on all three quality 
improvement initiatives, as well as coordinating care with 
primary care practices and other specialists.

Patient advisory board
MCT2D aims to place the patient’s voice at the center 
of T2D through a patient advisory board. Patient advi-
sors are recruited by MCT2D participating practices and 
meet every other month over video teleconferencing and 
provide feedback about quality improvement initiatives, 
educational materials, and the strategic direction of the 
collaborative. Additionally, they contribute stories about 
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their experiences with T2D that are shared on social 
media. Patient advisors are invited to present at regional 
and collaborative-wide meetings. They are compensated 
$25 for each meeting they attend and are compensated 
for travel for meeting attendance.

MCT2D participation requirements and participant 
incentives
Physician organizations
Requirements for participation in MCT2D include atten-
dance at monthly meetings with the coordinating center 
to track progress; completing progress reports; engag-
ing their participating practices and guiding their qual-
ity improvement efforts; and sharing feedback with the 
coordinating center (see Appendix 1). To support active 
engagement in meeting MCT2D requirements, each 
physician organization receives financial rewards and 
incentives from BCBSM to support the necessary infra-
structure for implementation and administration of 
MCT2D’s initiatives.

Practices and physicians
Practice requirements center around empowering the 
practice clinical champions to disseminate informa-
tion and partnering with their physician organization 
to implement and evaluate change within their practice. 
Examples of practice-level requirements include comple-
tion of baseline practice change readiness questionnaires 
and needs assessments; participation in regional meet-
ings; sharing best practices; participating in activities of 
a learning community; and completing yearly progress 
reports. In addition, each practice clinical champion 
is expected to participate in six initial hours of educa-
tion about MCT2D’s initiatives and to disseminate this 
education to team members at their practices. Physi-
cian requirements center around engagement activities, 
including participation in education and implementation 
and evaluation of the MCT2D initiatives.

As a reward for their efforts, BCBSM has implemented 
a value-based reimbursement (VBR) incentive for par-
ticipating physicians that meet MCT2D engagement 
requirements. Primary care physicians who meet the 
current requirements are eligible to receive a VBR incen-
tive through an annual fee schedule increase on specific 
professional claims for their BCBSM commercial mem-
bers. Specialist physicians who met all the requirements 
received a similar VBR incentive for their BCBSM com-
mercial members. MCT2D has engaged other payers 
which are working to create incentives for their partici-
pating physicians.

MCT2D as a learning health system
The Agency for Healthcare Research and Quality 
(AHRQ) defines a learning health system as a system “in 

which internal data and experience are systematically 
integrated with external evidence, with that knowledge 
put into practice.” [50] MCT2D functions as a learning 
health system by collecting physician organization, prac-
tice, and individual data, analyzing this data, and engag-
ing with the physician organization and their practice 
teams to improve care through practice change [51]. 

MCT2D developed a learning community to enhance 
participant engagement and implementation of evidence-
based care and incentivized participants to share barri-
ers to and opportunities for improving T2D care through 
surveys and discussion groups. The coordinating center 
then created tailored tools and resources that were cre-
ated by content experts and then refined through clini-
cian and patient feedback and made available at www.
mct2d.org (see Appendix 2). Examples of patient tools 
include patient medication education tip sheets, a patient 
low carb diet starter guide, and a patient CGM-based 
lifestyle change guide. Examples of clinical tools include 
dose titration and precautions for GLP-1 RA and SGLT2i 
prescribing; a comprehensive guide to insurance cover-
age for medications and CGMs; and templates for prior 
authorization and clinical documentation. A component 
of BCBSM’s VBR physician incentive is related to par-
ticipating physicians sharing best practices and successes 
through MCT2D newsletters, webinars, and learning 
community blog posts.

MCT2D provides education through biannual regional 
meetings, annual collaborative-wide meetings, and 
monthly lunchtime learning webinars. Topics for webi-
nars are generated from periodic needs assessments of 
participants. Practice champions and physicians in the 
practice that meet their participation obligations are 
incentivized both through BCBSM’s VBR incentive pro-
gram described above as well as the ability to earn con-
tinuing education credit.

User centered design
MCT2D emphasizes user centered design, includ-
ing users’ input in product design and development, 
as a key tactic for quality improvement. We draw from 
a highly diverse participant base that includes rural and 
urban practices, large and small physician organiza-
tions, healthcare professionals with varying specialties 
and backgrounds, and patients of different socio-demo-
graphics from across the state. To ensure that MCT2D 
tools and resources fit the needs of this diverse group, 
the collaborative uses participatory design methods to 
actively involve stakeholders in the design and develop-
ment process. These methods include: 30-minute one-
on-one user experience feedback interviews regarding 
the design of the MCT2D patient data dashboard and 
online resource library; feedback surveys of patient and 
provider tools; 15-minute one-on-one and small group 

http://www.mct2d.org
http://www.mct2d.org
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lightning discussions, process mapping workshops; and 
open-ended brainstorming sessions. Both qualitative and 
quantitative data are collected using these methods; the 
data are reviewed on an ongoing basis. This information 
is incorporated into all design decisions including tool 
updates, user interface changes, feature and tool addi-
tions, and future planning.

Data sources and population health registry
BCBSM initiated a collaboration between data regis-
try and reporting platform design and implementa-
tion experts, Michigan’s primary Health Information 
Exchange, the Michigan Health information Network, 
and MCT2D to create a population health registry to 
measure and improve population health. Participating 
physician organizations are encouraged to utilize an elec-
tronic health record that provides data interoperability 
with the Michigan Health information Network. The reg-
istry includes claims data from Blue Cross Blue Shield of 
Michigan and Blue Care Network and clinical data from 
Michigan’s Physician-Payer Quality Collaborative, an ini-
tiative that facilitates sharing of all-payor all-patient core 
quality measure data. Currently MCT2D only receives 
BCBSM and BCN Physician-Payer Quality Collaborative 
data, but work is in progress to incorporate all payor data. 
Examples of available data fields include laboratory val-
ues such as HbA1c, estimated glomerular filtration rate, 
urine albumin creatinine ratio; medication claims for 
antihyperglycemic agents, statins, angiotensin convert-
ing enzyme inhibitors and angiotensin receptor blockers, 
and socio-demographic characteristics such as patient 
age and sex. To address limitations in access to all payor 
claims data, future iterative expansion of Physician-Payer 
Quality Collaborative data will include a record of pre-
scribing for medications and CGM [52]. 

Currently, MCT2D’s collaborative wide database 
includes individuals over 18 years old who meet at least 
one of the current definitions for T2D: (1) ICD-9/ICD-10 
diagnostic code for T2D, (2) HbA1C of 6.5% or greater, 
(3) prescribed an anti-hyperglycemic medication. Indi-
viduals with an ICD-9/ICD-10 diagnostic code for T1D 
are excluded.

Dashboards are available with patient, practice, physi-
cian organization, and collaborative-level data. Attribu-
tion models match patients with their primary care and 
specialty physicians. The patient data dashboard allows 
practices to identify patients with treatment gaps and 
opportunities for improvement in T2D care and target 
these patients for individualized treatment. The collab-
orative-wide, practice and physician organization level 
reporting views allow the tracking of population level 
diabetes metrics and comparisons. These offer oppor-
tunities for collaborative-wide improvement through 
sharing best practices from high performers. Reports are 

also used at regional and collaborative wide meetings to 
enable physician organization leaders and practice clini-
cal champions to identify barriers and map solutions 
regarding MCT2D’s initiatives.

Health equity
Recognizing that substantial health disparities occur in 
both the development and treatment of T2D, MCT2D 
is working to ensure that implementation of the three 
quality initiatives does not widen existing gaps in access 
to care, insurance barriers, and race/ethnic disparities 
[53, 54]. To ensure equitable representation of priority 
communities, MCT2D sought to enroll federally quali-
fied health centers and safety net clinics in our recruit-
ment efforts and will include all-payer data (including 
Medicaid) to engage participating practices in health 
equity-focused improvement efforts. As an example of 
our current health equity projects, MCT2D collaborated 
with another CQI program, Healthy Behavior Optimiza-
tion for Michigan, on a pilot of food delivery and diabe-
tes nutrition education for patients with food insecurity 
through our practice network [55]. 

Pre-participation change readiness assessment and 
progress reporting
We assessed physician organization readiness to par-
ticipate in MCT2D with a semi-structured qualitative 
interview guide using the Consolidated Framework for 
Implementation Research (CFIR) domains (see Appen-
dix 3) [56]. The coordinating staff conducted interviews 
with leaders from each physician organization, covering 
characteristics of the inner and outer settings, interven-
tion characteristics, processes, and characteristics of the 
involved individuals. Two team members performed 
rapid content analysis to identify key barriers and facilita-
tors to guide the development of our collaborative learn-
ing community [57]. We assessed practice readiness to 
participate in MCT2D with a 32-question quantitative 
survey for practice champions based on CFIR domains. 
Questions also included familiarity with MCT2D goals, 
level of communication and support from the physician 
organization, and confidence related to implementa-
tion of MCT2D’s initiatives (see Appendix 4). Survey 
response items used a 5-point Likert scale (Very much to 
Not at all); responses were collapsed into two categories 
(Very much and Mostly vs. Moderately, Somewhat, Not 
at all) for statistical analysis. Descriptive statistical analy-
ses were conducted using SAS 9.4 [58]. 

Results
MCT2D currently consists of 28 physician organizations 
representing a total of 336 practices and 1357 physicians. 
Participating organization and practice baseline charac-
teristics are shown in Table 1. Among the practices, 6.3% 
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are Endocrinology practices (N = 21), 3.3% Nephrology 
(N = 11), and 90.5% primary care (N = 304), and 36% of 
primary care practices are independently owned. EPIC is 
the electronic medical record (EMR) most used, encom-
passing 43% of the practices. Practices were divided into 
7 major regions (see Fig. 2 for the Regional Practice Map), 
based on their geographic location; each is named by the 
participating practice champions. The regional divisions 
facilitate in-person meetings and cross-collaborative 
engagement.

Pre-Participation Change Readiness Assessment 
results are shown in Table 2 for 262 practice champions 
and Table  3 for 35 physician organizations. Most prac-
tice champions reported that they very much or mostly 
understood MCT2D’s goals and objectives (175, 66.8%). 
Practice champions reported the highest level of confi-
dence implementing the guideline-directed medication 
and lower carbohydrate eating patterns initiatives (169, 
64.5%) compared to the CGM initiative (153, 58.4%). 
Ratings were uniformly high for perceived commitment 

toward the success of MCT2D (236, 90.1%) and sup-
port for MCT2D’s goals (222, 84.7%) from the physician 
organization. Among the 35 qualitative responses from 
physician organizations, lack of resources for data shar-
ing (n = 7) and clinician engagement (n = 7) were the top 
concerns regarding practice change readiness.

Collaborative wide baseline data results are shown in 
Table 4. The current total patient sample represented in 
the MCT2D data dashboard is 96,140 unique patients 
who meet the identified data definition criteria for type 
2 diabetes. Among these, 50.4% were female and 48.3% 
were at least 65 years of age. Pre-implementation base-
line data from January 2022 indicate that 51.5% of the 
total patient sample had a HbA1c value transmitted via 
the Michigan Health information Network to MDC. 
The baseline HbA1c was ≤ 7.0% for 66.3% of patients 
(n = 32,787), while 14.9% of patients had a most recent 
HbA1c ≥ 8.0% (n = 7,393). The most recent body mass 
index (BMI) was ≥ 30.0 for 64.8% of patients (n = 38,516).

Pharmacy claims are available for 74.5% of patients 
(n = 71,604) and unavailable for 24,536 patients due to 
lack of data from insurance plans with pharmacy carve-
outs. Of the patients with pharmacy claim data available 
at baseline in January 2022, 11.4% (n = 8,187) of patients 
had at least one pharmacy claim for a GLP-1 RA medica-
tion and 8.1% (N = 5,828) had at least one pharmacy claim 
for an SGLT2i. Among the patients with pharmacy or 
medical claims, 1,542 (2.2%) had at least one claim for a 
CGM.

Discussion
The Michigan Collaborative for Type 2 Diabetes is a 
statewide collaborative quality initiative focused on 
improving treatment and outcomes for people with T2D 
by engaging primary care, endocrinology, and nephrol-
ogy practices in delivering guideline-concordant care. 
In the first three years, we established the collaborative 
structure, enrolled a robust membership of diverse physi-
cian organizations and practices in primary and specialty 
care, and built a statewide data registry scaffold to sup-
port data reporting for quality improvement.

Pre-participation change readiness results indicate 
a high level of practice and organization interest and 
engagement in the MCT2D program. Factors contrib-
uting to these results may be MCT2D’s user-centered 
design approach to the creation of a learning commu-
nity, patient and provider focused tools and education, 
and the input of our patient advisory board [59]. In addi-
tion, BCBSM’s VBR incentive model, which rewards 
MCT2D participants, may be important in driving qual-
ity improvement. While Blue Cross is the sole funder of 
the MCT2D program, the CQI program was designed 
to provide data, tools and resources to be used by health 

Table 1 Characteristics of MCT2D practices
Characteristics N (%)
Physician Organization (PO) type
 Employed
 Independent

28
18 (64.3%)
10 (35.7%)

Practice Specialty Type
 PCP
 Endocrinology
 Nephrology

336
304 (90.5%)
21 (6.3%)
11 (3.3%)

Physician Count by Speciality
 Primary Care
 Endocrinology
 Nephrology

1357
1185 (87.3%)
82 (6.0%)
90 (6.6%)

Practice Primary Payora (N = 282)
 Blue Cross
 Various
 Medicare
 Commercial
 Medicaid
 Priority Health

95 (33.7%)
82 (29.1%)
62 (22.0%)
30 (10.6%)
10 (3.5%)
3 (1.1%)

Practice Electronic Medical Record (N = 281)
 EPIC
 eClinicalWorks
 Otherb

 Allscripts
 Athena
 Aprima
 Cerner
 Greenway
 NextGen

122 (43.4%)
36 (12.8%)
32 (11.4%)
31 (11.0%)
28 (10.0%)
10 (3.6%)
10 (3.6%)
6 (2.1%)
6 (2.1%)

aClinical champions were asked to respond to an open-ended question “Who 
is your primary payor?” Some provided more than one insurance plan; therefore, 
they were categorized as various
bEMRs used by less than 2% of the MCT2D practices categorized as “other” 
include: Advanced MD, Amazing Charts, Dr. Chrono, e Thomas, E-Medical Notes, 
Genius Solutions, Health Fusion, Intelligent Medical Systems (IMS), Ipatientcare, 
MEDINFORMATIX, ModuleMD, ParkNet, Practice Fusion, Practice Partner, R & G 
Web Chart, Sevocity, Triarq, Veradigm, Waiting Room Solutions, Other
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care professionals for all patients, regardless of payer, to 
meet the needs of the entire population with T2D.

Limitations of MCT2D include the current lack of 
Medicaid and other health insurer and data, key elements 
including diagnoses codes, and claims data from patients 
with pharmacy carve-outs from our current data registry. 
With future updates, the population health registry will 
include data from multiple health insurers and provide 
robust reporting that can inform quality improvement 
and track performance for value-based reimbursement 
payments. Future anticipated data elements include 
patient race and ethnicity, zip code, social determinants 
of health indicators, and insurance and payer informa-
tion. With these data, MCT2D will be able to focus on 

health equity as a key component of our initiatives. The 
addition of diagnoses codes for heart failure, other types 
of cardiovascular diseases, kidney disease and data ele-
ments for key laboratory variables such as serum creati-
nine and urine albumin will assist us in targeting quality 
improvement focused on patients at the highest risk for 
cardiorenal complications.

Future directions
Based on strategic planning feedback from collaborative 
members, MCT2D plans to expand work to address pre-
diabetes, obesity, and patients with newly diagnosed T2D 
through new quality improvement initiatives and part-
nerships with other CQI programs, such as the Michigan 

Table 2 Practice champion pre-participation change readiness survey results (N = 262a)
N (%) or Mean (+/- SD)b

I understand MCT2D’s goals and objectives. 175 (66.8%)
I am confident regarding MCT2D’s QI initiatives:
 Cardiorenal benefit medication classes 169 (64.5%)
 CGM 153 (58.4%)
 Lower carbohydrate eating patterns 169 (64.5%)
PO is committed to success of MCT2D 236 (90.1%)
PO supports us to fulfill MCT2D goals. 222 (84.7%)
a196 out of 252 (77.7%) of Cohort 1 practices and all 66 Cohort 2 practices consented to use of this data in publication. One Physician Organization submitted one 
single response to represent all practices
bPractice champions answering very much or mostly to a Likert scale (very much, mostly, moderately, somewhat, not at all)

Fig. 2 MCT2D regional practice map
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Table 3 Physician organization pre-participation change readiness survey results: biggest anticipated challenge related to MCT2D 
participation (n = 35)a

Theme Exemplar Quote Frequency
Lack of Resources Probably the data sharing aspect of it. We have very limited resources when it comes to putting files together for 

data and sending the information.
7

Clinician Engagement and 
Change Fatigue

Also, our PO does have lots of physicians who have been in practice for lots of years, and while the collaborative 
is exciting, sometimes those physicians that have been around for years kind of take the wait and see attitude. 
Sometimes the primary care physician in trying to do the best thing for the individual patient in front of them 
and is not necessarily seeking the next new thing, so the technology of glucose monitoring may not be some-
thing that our physicians embrace as exciting as it may be.

7

Patient Activation, Motiva-
tion, and Engagement

Engagement of patients to the program since getting patients engaged can be difficult when you’re talking 
about lifestyle changes, especially changing habits, that’s not always easy (not specific to this initiative, just in 
general).

6

Cost of GLP1-RAs/SGLT2is 
and CGM Insurance Cover-
age Limitations

One thing we’re really thinking with effective disease management when it comes to pharmacy, the medica-
tions are costly, every major barrier.

6

Busy Physician Schedules The challenge for the practice is that our practices are very busy and have a national staffing shortage due to 
the pandemic.

4

aCohort 1 physician organizations only

Table 4 Collaborative wide population health registry baseline dataa

Total Patient Sample (n = 96,140) N (%)
Demographic Total
Gender
 Female
 Male
 Unknown

48,424 (50.4%)
47,713 (49.6%)
3 (0.0%)

Age (years)
 ≥ 65
 < 65

46,415 (48.3%)
49,725 (51.7%)

HbA1cb N = 49,472
 < 7%
 7-7.9%
 ≥ 8.0%

32,787 (66.3%)
9,292 (18.8%)
7,393 (14.9%)

BMIc N = 59,445
 ≤ 24.99
 25.0-29.99
 ≥ 30.0

5,748 (9.7%)
15,181 (25.5%)
38,516 (64.8%)

Medications for glycemia and CGMd, e

 Carve out or unknown 24,536 (25.5%)
 No carve outd 71,604 (74.5%)
Medication utilizatione

 GLP-1 receptor agonist 8,187 (11.4%)
 SGLT2i inhibitor 5,828 (8.1%)
 Insulin basal bolus (Short + Intermediate or Long-Acting Insulin)
 Basal only (Intermediate or Long-Acting Insulin)

6,776 (9.5%)
6,575 (9.2%)

 Metformin 29,826 (41.7%)
 Sulfonylurea 9,082 (12.7%)
 CGMf 1,542 (2.2%)
aData was extracted from January 1, 2018 - January 1, 2022
bDenominator of the percentages is the total participant sample who have HbA1c values (N = 49,472). Data Manipulation: HbA1c values less than 4.0% and greater 
than 20.0% were excluded from analyses
cDenominator of the percentages is the total participant sample who have BMI values (N = 59,445). BMI values less than 15 and greater than 150 were excluded from 
analyses
dSome groups/employers purchase separate pharmacy coverage through different vendors. This is called a “pharmacy carve out.” These vendors do not send claims 
data to MCT2D. Therefore, MCT2D is only able to provide pharmacy claims data on participants with BCBSM pharmacy coverage
eMedications are displayed only for participants with no pharmacy carve out, total n = 71,604
fContinuous glucose monitor (CGM) data is sourced from medical and pharmacy claims
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Bariatric Surgery Collaborative, in our effort to prevent 
and remit T2D. To further address barriers identified by 
our patient advisory board and practice champions, the 
MCT2D coordinating center and its members are build-
ing an advocacy coalition to address treatment costs, 
coverage for evidence-based treatments, and expanded 
financial resources through the sharing of patient and 
clinician stories in partnership with the American Diabe-
tes Association. To improve health equity, MCT2D will 
continue to partner with safety net and federally qualified 
health center clinics, to expand our data sources, and to 
advocate for changes in insurance coverage to cover evi-
dence-based interventions to prevent and remit T2D and 
reduce diabetes complications.

Conclusion
MCT2D is a statewide collaborative quality initiative that 
has recruited and engaged a large and diverse group of 
physician organizations and their affiliated primary care 
and specialty practices to address quality improvement 
opportunities for people with type 2 diabetes across 
Michigan. MCT2D’s structure and methods may inform 
future statewide or regional quality initiatives to improve 
treatment and outcomes for patients with T2D.
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