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Abstract
Purpose of Review Diabetes incidence is rising among vulnerable population subgroups including minorities and individuals with
limited education.Many diabetes-related programs and public policies are unevaluated while others are analyzed with research designs
highly susceptible to bias which can result in flawed conclusions. The Natural Experiments for Translation in Diabetes 2.0 (NEXT-D2)
Network includes eight research centers and three funding agencies using rigorous methods to evaluate natural experiments in health
policy and program delivery.
Recent Findings NEXT-D2 research studies use quasi-experimental methods to assess three major areas as they relate to diabetes:
health insurance expansion; healthcare financing and payment models; and innovations in care coordination. The studies will report on
preventive processes, achievement of diabetes care goals, and incidence of complications. Some studies assess healthcare utilization
while others focus on patient-reported outcomes.

This article is part of the Topical Collection on Economics and Policy in
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Summary NEXT-D2 examines the effect of public and private policies on diabetes care and prevention at a critical time, given
ongoing and rapid shifts in the US health policy landscape.

Keywords Health policy . Socio-ecologic framework . Quasi-experimental . Health outcomes . Patient engagement . Research
dissemination

Introduction

Approximately 30.3 million Americans (9.4% of the popula-
tion) have diabetes and another 84 million have prediabetes
and are at risk for progression to type 2 diabetes [1]. Estimates
place the total cost of diabetes to the USA at $245 billion per
year in direct and indirect costs, including reduced productiv-
ity, disability, and premature mortality [2, 3]. One of every 3
Medicare dollars and 1 in 5 healthcare dollars are spent pro-
viding care for someone with diabetes [2]. The diabetes epi-
demic is truly a societal problem, affected by decisions, pro-
grams, and policies within a broad socio-ecological landscape
at all levels of American society, from individuals and their
social networks to providers, health systems, and government.
Consequently, in responding to the epidemic, it is essential to
examine the real-world effectiveness of key policies, pro-
grams, and interventions that are directly or indirectly aimed
at entire populations using a systematic approach (e.g., natural
experiments). Natural experiments are exposures or changes
not directly manipulated by researchers, but are rather the
result of policy or program interventions that vary in their
implementation along a number of possible dimensions, such
as time, geography, or content [4]. Well-designed natural ex-
perimental studies can provide robust evidence about effects
on diabetes-related outcomes, including potential unintended
consequences such as worsening healthcare disparities or in-
creased utilization in the absence of improved outcomes. This
evidence can inform future decisions about program and pol-
icy implementation, with the ultimate goal of improving
health and quality of life for individuals with diabetes or those
at risk for diabetes.

Unfortunately, public health research has fallen short in this
critical undertaking. Some health-related programs and policies
have not been comprehensively evaluated in peer-reviewed pub-
lications (e.g., the Aetna Diabetes Leap health plan limited to
patients with diabetes, [5] state-level Woman, Infants and
Children Farmers’Market Nutrition Programs that provide cou-
pons for fresh fruits and vegetables [6], city by city adoption of
“Complete Streets” programs designed to enhance safety and
convenience for all users [7]). Others are evaluated with poor
research designs highly susceptible to bias and confounding,
which can result in flawed results (e.g., published studies
assessing the health impact of influenza vaccination, or the intro-
duction of electronic health records) [8••]. While controlled trials
by a team of researchers that randomize at the individual level are

the gold standard for clinical efficacy research, they are usually
impractical or inappropriate to test real-world policy effective-
ness due to logistical, ethical, and/or political constraints [9–11].

The next best available option is to apply rigorous analytic
methods to observational data to emulate a hypothetical ran-
domized trial [12]. We now have convincing evidence that
well-designed observational data studies provide very compa-
rable effect estimates when compared to randomized trials
examining the same outcomes [13]. The Cochrane
Collaboration specifies several observational designs as meet-
ing this level of rigor, including quasi-randomized trials, con-
trolled before-and-after studies, and interrupted time series
[14]. A recent Cochrane publication comparing reviews of
observational studies and randomized controlled trials
(RCTs) that examined equivalent research questions found
no significant difference in effect sizes between the two types
of study designs [15•]. When the investigators limited obser-
vational analyses under consideration to cohort studies and
non-pharmacological interventions, the effect estimates for
observational studies were even closer to RCT results.

Glass and colleagues provide several recommendations to
maximize the validity and usefulness of results from observation-
al data analyses, as such analyses should be carefully planned,
executed, and reported [12]. First, impactful observational data
analyses must study policies or programs that are potentially
modifiable, as opposed to fixed factors that cannot readily be
changed. Second, these analyses should have specific, well-
defined research questions analogous to an RCT, e.g., comparing
patients exposed to a new, discrete policy change with other
patients who are not exposed, in order to simulate the impact
of randomization to this new policy using a “counterfactual”
scenario. This recommendation aligns closely with evaluations
of natural experiments which use pragmatic research designs and
readily available data sources to evaluate and compare a new or
existing policy to other alternatives or to what may have hap-
pened in the absence of any intervention [16–19]. Third, obser-
vational data analysesmust adjust for confounders using state-of-
the-science approaches such as propensity score techniques and
inverse probability weighting, or marginal structural modeling in
the case of time-varying confounders, to minimize the problem
of non-comparability between groups [12, 20, 21]. Fourth, anal-
yses of observational data must be transparent in all phases in-
cluding reporting of inclusion/exclusion criteria, data
missingness, and analytic methods and results, to enable in-
formed assessments of study quality by outside observers.
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Transparent and detailed descriptions of study designs and ana-
lytic methods guard against the greatest threats to the validity of
observational data analyses, since otherswill be able to determine
whether there are additional potential confounders that are not
being measured, or whether the confounders that are included
may be mismeasured [22].

Description of the Network

TheNatural Experiments for Translation inDiabetes 2.0 (NEXT-
D2) Network is a research collaboration of eight academic cen-
ters using rigorous quasi-experimental study designs to evaluate
opportune naturally occurring experiments in healthcare policy
and practice with a focus on diabetes-related outcomes. NEXT-
D2 builds upon activities of the original NEXT-D Network of
five centers funded by the Centers for Disease Control and
Prevention (CDC) and the National Institutes of Health (NIH)
that launched in 2010, called “Natural Experiments and
Effectiveness Studies to Identify the Best Policy and System
Level Practices to Prevent Diabetes and Its Complications”
[19]. Several NEXT-D reports have described the impact of
population-targeted policies (e.g., electronic health record screen-
ing decision prompts, lifestyle modification programs, targeted
copayment reductions for diabetes care, high deductible health
plans) on preventive behaviors and diabetes outcomes, quantity
and quality of care, morbidity and costs, and unintended conse-
quences of these policies [9, 23–36].

NEXT-D2 is funded by the CDC, the National Institute of
Diabetes and Digestive and Kidney Diseases (NIDDK) at the
NIH, and the Patient-Centered Outcomes Research Institute
(PCORI) to evaluate a new set of natural experiments across
three areas: health insurance expansion; healthcare financing
and payment models; and innovations in care coordination
(Table 1). Each of the funding agencies is closely integrated
within NEXT-D2 activities, working directly with the aca-
demic centers to ensure that the research is conducted and
results disseminated in ways that maximize impact for indi-
viduals with or at risk for diabetes. Additional details regard-
ing NEXT-D2 including information for patients, researchers,
and policy makers are available on the network website: [33].

The original NEXT-D Network developed a conceptual
socio-ecologic framework to help researchers and policy
makers carefully consider the wide spectrum of programs
and policies designed to impact diabetes prevention and
control. We have placed each of the eight studies in
NEXT-D2 on this framework at the level/s where the nat-
ural experiment under study has its intended mechanism
of action, although there may be additional effects at other
levels (Fig. 1). Programs can be implemented by and
within individual health systems, represented by the in-
nermost circle. Other programs are initiated by suppliers
and purchasers of healthcare such as private employers

and private or public health insurers, represented by the
next surrounding circle. As depicted in the third circle,
institutions in the broader community, including religious,
social service, civic, and commercial organizations, pro-
vide resources for and support programs designed to pre-
vent type 2 diabetes or to improve care for patients with
diabetes. Finally, the laws and regulations that shape the
economic, physical, social, and cultural environments of
Americans with or at risk for diabetes are represented in
the outermost circle.

Another key feature of NEXT-D2 is an explicit focus on
stakeholder engagement in natural experiment research, in-
cluding patients, providers, and policy makers. There is a
growing consensus that stakeholder engagement is an impor-
tant aspect that spans the research process, from study con-
ception and design through the analytic and reporting phases
[37]. Stakeholder engagement and involvement may result in
research that is more patient centered, useful, and trustworthy
and will ultimately lead to greater use and uptake of research
results by patients and the broader community [38, 39]. This is
particularly important for NEXT-D2, to ensure that the full
spectrum of socio-ecologic influences of natural experiments
(Fig. 1) is being considered from the patient’s perspective. The
importance of strong quasi-experimental designs and scientif-
ic rigor in research tomaximize causal inference andminimize
flawed conclusions is not necessarily intuitive to patients,
communities, and other stakeholders in diabetes care and pre-
vention. Working with patients, healthcare systems, and other
key stakeholders to identify effective ways to convey the ad-
vantages of strong natural experiment research designs, in-
cluding patient-centered outcomes, is an important goal of
NEXT-D2. To formalize the NEXT-D2 commitment to stake-
holder engagement, an engagement committee was formed
that includes NEXT-D2 researchers together with patients
who are partnering with the individual research studies, which
meets monthly with an agenda to share best practice strategies
across the network. This goal of stakeholder engagement has
been operationalized by inclusion of patient partners and other
relevant stakeholders in the engagement committee, attending
in-person meetings, participating in manuscript preparation,
and delivering external presentations to patient peers and na-
tional meetings.

A recent systematic review conducted by the Agency for
Healthcare Research and Quality (AHRQ) identified several rec-
ommended practices for working with stakeholders in research,
many of which are being employed across studies within the
network [40]. These methods help to ensure the key responsibil-
ity of stakeholder engagement in meeting the research engage-
ment principles of reciprocal relationships, co-learning, partner-
ship, and trust, transparency and honesty [38]. Individual studies
within the network highlight different levels and types of stake-
holder engagement. For studies funded by PCORI, there is an
increased emphasis on the incorporation of patient and
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Table 1 Summary of the eight projects in NEXT-D2

Team/project Policy/program Data sources Setting and
population

Main outcomes Main analytic method

Northwestern
University

ACA Medicaid
expansion

Electronic health records from
2009 to 2019 from the
Chicago Area
Patient-Centered Outcomes
Research Network
(CAPriCORN) and the
Greater Plains Collaborative
Clinical Data Research
Network

10 million
patients in 5
Medicaid
expansion and
4
non-expansion
states

Diabetes diagnosis, treatments,
HbA1c levels,
hypoglycemic, and other
diabetes-related medications

Difference-in-difference
methods

Oregon Health &
Sciences
University/Preve-
nt-D

ACA Medicaid
expansion

EHR data from the ADVANCE
clinical data research
network, which has data
from > 700 community
health centers and Oregon
Medicaid claim data

Patients aged
19–64 with
diabetes,
prediabetes, at
risk for type 2
diabetes, or no
diabetes

Insurance status, healthcare
delivery, diabetes
biomarkers (e.g., HbA1c),
Medicaid expenditures

Difference-in-difference

Harvard Medical
School and
Harvard Pilgrim
Health Care
Institute /HDHP
impacts

Employer-mandated
transition to
high-deductible
insurance coverage

OptumInsight (Eden Prairie,
MN) Clinformatics
commercial insurance
claims database

Patients with
diagnosis of
diabetes from
2005 to 2017

Inpatient, emergency room, and
outpatient service utilization,
out-of-pocket costs, and total
healthcare service
consumption

Interrupted time series
design and
difference-in--
difference

Pennsylvania State
University
College of
Medicine at
Hershey Medical
Center

Universal preventive
coverage for obesity
screening and
counseling

EHR and claims data from the
PaTH Clinical Research
Data Network (CDRN), a
partnership of six health
systems in 3 states

Patients with
overweight
and obesity
with diabetes
or who are at
risk for type 2
diabetes

Weight loss, patient-reported
outcomes (e.g., self-rated
health, depression, physical
activity, fruit and vegetable
consumption), diabetes
incidence, diabetes-related
processes of care

Multi-level mixed
effects models,
difference-in--
difference

Tulane University Introduction of a CMS
CPT billing code for
non-face-to-face
chronic care
management services

EHR and claims data from the
Research Action for Health
Network (REACHnet)

Patients aged
35–94 with
diabetes plus
at least one
other chronic
condition

Uptake and use of the new
CMS billing code, diabetes
quality indicators (e.g.,
HbA1c < 7%, blood
pressure < 140/90 mmHg,
etc.)

Regression
discontinuity,
difference-in--
difference

University of
California,
Berkeley

CMS State Innovation
Model (SIM)
Initiative

Population health survey data
(BRFSS, HCUP), provider
and system survey data
(NSPO, N-SHOS)

Physician
organizations,
adult patients
with diabetes

Organizational: adoption of
diabetes care management,
health IT, implementation of
core PCMH components.
Individual: diabetes-related
health behaviors (e.g.,
physical activity, tobacco
use, etc.)

Stepped-wedge,
difference-in--
difference

Icahn School of
Medicine at Mt.
Sinai

NewYork State’s Health
Home program

EHR data from the
NYC-CDRN, which
includes 7 major health
systems, Medicaid claims,
Medicaid HH program data,
key informant interviews,
focus groups

Adults with
diabetes who
have been
insured by
Medicaid
during the
study period

-Quality of care (e.g.,
nephropathy screening)

-Utilization (e.g.,
diabetes-related preventable
admissions)

-Intermediate outcomes (e.g.,
HbA1c, blood pressure)

-Diabetes complications

Interrupted time series
with comparison
series and
difference-in--
differences

University of
California, Los
Angeles

UnitedHealthcare
Medicaid
practice-level
innovation
(Accountable Care
Communities) and
Medicaid Health
Home program

UnitedHealthcare Medicaid
claims data

Adult Medicaid
patients with
diabetes or at
risk for type 2
diabetes

Diabetes-related health
outcomes (e.g., HbA1c),
processes of care (e.g.,
microalbuminuria
screening), utilization and
cost of care

Interrupted time series
design, regression
discontinuity, and
difference-in--
difference

ACA Affordable Care Act, EHR electronic health record, HDHP high-deductible health plan, CMS Centers for Medicare and Medicaid Services, CPT
current procedural terminology, BRFSS Behavioral Risk Factor Surveillance System, HCUP Healthcare Cost and Utilization Project, NSPO National
Study of Physician Organizations, N-SHOS National Survey of Health Organizations and Systems
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stakeholder partner engagement throughout the study period. For
example, one study has identified patients as study co-
investigators on the study protocol for institutional review board
submission.

We describe below the individual research projects in
NEXT-D2, each of which focuses on the care or prevention
of diabetes. Each project evaluates a policy or program using
a specific, well-defined research question and employs statisti-
cal methods to reduce bias from confounding. The projects fall
under three major themes—health insurance expansion, value-
based healthcare and financing models, and innovations in care
coordination, as detailed in Table 1.

Health Insurance Expansion

Northwestern University—the Effect
of the Affordable Care Act Medicaid Expansion
on Diabetes Treatment and Outcomes

The Affordable Care Act (ACA) provided federal support
for individual states to expand Medicaid eligibility as of
2014 [41]. Some states implemented the expansion while
others did not, creating a natural experiment in which
outcomes can be compared in “expansion” and “non-ex-
pansion” states. The Northwestern University study will
analyze electronic health records from the Chicago Area

Patient Centered Outcomes Research Network (CAPriCORN)
and the Greater Plains Collaborative Clinical Data Research
Network which include a sample of over 10 million patients
in fiveMedicaid expansion and four non-expansion states from
2009 (pre-treatment baseline) through 2019. This study win-
dowwill provide sufficient time following theMedicaid expan-
sion, to evaluate measures of diabetes diagnosis, diabetes treat-
ment, and importantly also health-related outcomes. This study
will use difference-in-differencemethods, with the large sample
providing sufficient power to detect small changes in hemoglo-
bin A1c (HbA1c) levels and other outcomes and to quantify
adherence to hypoglycemic and other diabetes-related
medications.

Oregon Health & Science University—Post ACA
Reform: EValuation of community hEalth ceNTer care
of Diabetes (PREVENT-D)

As a key front-line source of care for low-income
Americans, community health centers (CHCs) in the safe-
ty net are providing services to many patients who gained
Medicaid coverage through the ACA expansion [42, 43].
This study will analyze electronic health record data from
the ADVANCE clinical data research network [44] includ-
ing 470 CHCs in 12 Medicaid expansion states (n =
1,242,823 patients) and 248 CHCs in 9 non-expansion
states (n = 830,399 patients), to assess changes in receipt

Fig. 1 Theoretical framework for Natural Experiments for Translation in
Diabetes 2.0 (NEXT-D2). Levels of analysis by lead academic centers: 1,
Northwestern University; 2, Oregon Health & Science University; 3,
Harvard Medical School and Harvard Pilgrim Health Care Institute; 4,
Pennsylvania State University College of Medicine at Hershey Medical
Center; 5, Tulane University; 6, University of California, Berkeley; 7,

Icahn School of Medicine at Mt. Sinai; 8, University of California, Los
Angeles. (Reprinted from American Journal of Preventive Medicine
Volume 48, Ackermann et al., Evaluating Diabetes Health Policies
Using Natural Experiments: The Natural Experiments for Translation in
Diabetes Study, pp. 747–54, copyright 2015, with permission from
Elsevier) [19]
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of services and health-related outcomes pre- and post-ex-
pansion. [45] As with the study led by Northwestern
University, the findings of the PREVENT-D study will
evaluate whether the Medicaid expansion affects process-
es of care for diabetes as well as health-related outcomes.
Additionally, econometric analyses will inform the impact
o f the ACA Medica id expans ion on Medica id
expenditures.

Healthcare Financing and Payment Models

Harvard University—Effects of Tailored
High-Deductible Health Plans on Diabetes Outcomes:
Informing the Future of Health Insurance Benefit
Design

High-deductible health plans (HDHPs) that require patients to
pay up to $1000–$6000 in out-of-pocket costs per year are
rapidly replacing low-cost-sharing insurance plans [46, 47].
Fourteen percent of all Americans with commercial health in-
surance are now covered by health savings accounts (HSAs), a
component of someHDHPs that allows for pre-tax dollars to be
used for medical expenses [48]. Employers can tailor HSAs to
minimize the potential financial burden on patients by purchas-
ing additional coverage to make key preventive medicines, in-
cluding those to manage diabetes-related comorbidities, free to
patients and by depositing annual contributions into HSAs in
order to offset out-of-pocket costs. Using an interrupted time
series design and difference-in-difference analyses, this study
will analyze data from > 60million health planmembers within
a 12-year rolling cohort (2005–2017) to determine the impacts
of HSA-HDHPs on healthcare utilization and health outcomes
of patients with diabetes.

Pennsylvania State University—a Patient-Centered
PaTH to Address Diabetes: Impact of Obesity
Counseling

In 2012, the Centers for Medicare and Medicaid Services
(CMS) introduced full insurance coverage for intensive be-
havioral therapy (IBT) as counseling for obesity,
implementing a specific healthcare procedure billing code
for this purpose [49]. Other insurers moved to provide univer-
sal coverage of IBT in 2013 for adults of all ages with obesity,
also without any out-of-pocket cost. The overarching goal of
this study is to understand the effectiveness of IBT for obesity
as covered by CMS in improving weight loss for adults either
with or at high risk of type 2 diabetes. Since overweight pa-
tients are at highest risk for type 2 diabetes, improved weight
management services could prevent type 2 diabetes and its
negative health outcomes. This study will compare weight
and diabetes outcomes in patients across three states using

electronic health records and claims data. Using multi-level
mixed effects models and difference-in-difference analyses,
this study will analyze data from 2.2 million overweight pa-
tients and patients with obesity between 2009 and 2019, be-
fore and after the 2013 implementation of IBT coverage.

Tulane University—Louisiana Experiment Assessing
Diabetes outcomes (LEAD) study: Impact of Medicare
Reimbursement Policy Supporting Chronic Care
Management

Chronic care management (CCM) services target patients with
two or more chronic conditions, with the aim of better coordi-
nating their healthcare. In 2015, CMS implemented non-face-
to-face CCM services with a specific billing and reimbursement
code requiring that the services consume at least 20 min of
clinic staff time per month may be supervised by physicians
and certain non-physician practitioners and must comply with
the CCM scope of services [50]. This study will evaluate the
impacts of CCM reimbursement on clinical outcomes, utiliza-
tion rates, and patient-reported outcomes in diabetes care. The
study will also assess the uptake of non-face-to-face CCM ser-
vices within health systems and examine barriers and facilita-
tors to implementing and maintaining CCM services. We ex-
pect that the final study cohort will include over 150,000 indi-
viduals within three Louisiana health systems, who have dia-
betes and at least one other chronic condition. This study will
use both regression discontinuity and difference-in-difference
models.

University of California, Berkeley—the CMS State
Innovation Model (SIM) Initiative as an Accelerator
of Delivery System Transformation: The SIM-Diabetes
Study

The State Innovation Model (SIM) Initiative has invested near-
ly one billion federal dollars in state efforts to transform the
healthcare payment and delivery system since 2013 [48].
These reforms include the implementation of core components
of the patient-centered medical homemodel as well as payment
reforms incentivizing care management, but there have been no
systematic assessments to date of the SIM Initiative. This study
will assess the impact of the State Innovation Model Initiative
on diabetes-related health behaviors and hospitalizations at the
county level, as well as the related economic impact. The three-
phase rollout of the State Innovation Model Initiative funding
allows for examination of 18 purposively sampled states using
a stepped wedge quasi-experimental research design that com-
pares early adopter states with “waiting control” states. The
results will inform state and local health officials and public
health and healthcare delivery stakeholders on the effectiveness
of these reforms.
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Innovations in Care Coordination

Icahn School of Medicine at Mount Sinai—the Impact
of Medicaid Health Homes on Patients with Diabetes

New York State’s Medicaid Health Home program,
established in 2012, seeks to enhance care and outcomes for
low-income patients with complex chronic conditions such as
diabetes, through care management and community-health
system collaborations. This study will utilize electronic health
records from the New York City Clinical Data Research
Network (which includes seven major health systems),
Medicaid data, key informant interviews, and focus groups
to study the impact of this policy on processes of care, health
outcomes, and racial and ethnic health disparities among pa-
tients with diabetes who also have other chronic conditions.
Using interrupted time series and difference-in-differences
analyses and propensity score matching, the study will ana-
lyze data from an estimated 80,000 patients with diabetes and
compare outcomes from 2007 to 2017 for patients with dia-
betes enrolled in the Health Home program and a control
group of patients with diabetes who qualify for Health
Homes but were not enrolled.

University of California, Los Angeles—Evaluation
of New Models of Coordinated Care Among Medicaid
Enrollees with Diabetes and Prediabetes

University of California, Los Angeles, and UnitedHealthcare
(UHC) are partnering to evaluate three new interventions de-
signed to better care for UHC Medicaid members, including
those with diabetes or prediabetes. Accountable Care
Communities is a UHC-led practice-level initiative that pro-
vides selected safety net community practices in 21 states with
training, real-time clinical dashboards, and, in some cases, the
potential for shared savings to improve care delivery for high-
risk members. The Accountable Care Communities study will
analyze 2009–2016 data using person-months within an
interrupted time series analysis, with approximately 2 million
person-months in a combined 46 intervention and 166 control
practices. Care Coordination Organizations and Health
Homes are designed for the most complex, vulnerable patients
within any practice in the UHCMedicaid population, focusing
on improving the effectiveness of the care team as well as on
delivering individualized, patient-centered support services.
Care Coordination Organizations launched in 2014 across
the national network of UHC Medicaid coverage and have
enrolled over 400,000 patients to date. UHC Health Home
programs began in 2012 and are limited to a few states includ-
ingWashington State, New York, and Kansas. Analyses of the
latter two programs will use interrupted time series or regres-
sion discontinuity models examining data from before and
after the programs were initiated, analyzing the impacts on

medication use and adherence, diabetes processes of care,
and utilization of healthcare.

Conclusion

Themission of NEXT-D2 is to provide rigorous evaluations of
public healthcare-related policies and programs as they affect
patients with diabetes and those at risk of type 2 diabetes in
order to expand the evidence base and support better
healthcare decision-making. The activities of NEXT-D2 come
at a critical time. The prevalence of diabetes in the USA is
reaching a plateau overall but continues to rise among vulner-
able populations, including African-American and Latino pa-
tients as well as those with a high school education or less
[51]. In addition to ongoing changes in population health, the
US health policy landscape is changing rapidly such that the
need for evidence-based policy decisions is greater than ever
[52]. The collaborative structure of NEXT-D2 will ensure that
the included studies of naturally occurring experiments ad-
dress important policy-relevant research questions, using me-
ticulous and carefully planned analytic approaches as de-
scribed by Glass and colleagues [12].

The importance of actively communicating findings from
these rigorous evaluations of existing policies and programs to
health policy leaders and other stakeholders cannot be
overstated. The NEXT-D2 Network structure will facilitate
deliberate group planning of how best to create and dissemi-
nate “actionable” messages from NEXT-D2 studies, how to
work closely with patients, practitioners, and policy makers in
the process of study design, and how to build credibility as a
source of impartial, balanced information. Study results will
be published in traditional academic channels including peer-
reviewed journals. However, this approach of “passive diffu-
sion” in the academic literature may have limited influence on
diabetes-related public policy [53, 54]. Supplementary dis-
semination approaches involving active, interpersonal com-
munication of clearly expressed, brief research summaries
with end-users (e.g., legislators, health delivery system
leaders) or their trusted intermediaries are likely to be more
impactful [55, 56]. An important goal of the NEXT-D2
Network is to organize a results symposium in this format,
for these and other stakeholders.

Our hope is that rigorous evaluation of natural experiments
now and in future years will create a compelling evidence base
demonstrating the effectiveness or lack of effectiveness of
these programs in real-world settings where Americans live,
work, and receive care. Such evidence will support the stron-
gest possible decision-making at the health policy level, with
prioritization of programs and policies with proven benefits.
Some research studies within NEXT-D2 focus on evaluating
whether Medicaid expansion or the activities of Medicaid
Health Homes have improved health outcomes for vulnerable
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populations with diabetes. Other NEXT-D2 studies will ex-
amine the impact of changes in Medicare reimbursement pol-
icy, the CMS-supported State InnovationModel Initiative, and
new models of health insurance coverage on health outcomes
for patients with diabetes. These studies, evaluated in the con-
text of a broad socio-ecological framework, may help to in-
form discussions and next steps about the path forward to
improve care for Americans with diabetes or at risk of type
2 diabetes.

Acknowledgments The authors acknowledge the significant contribu-
tions to this study that were provided by collaborating investigators in
the NEXT-D2 (Natural Experiments in Translation for Diabetes) Study
Two. The authors also acknowledge the participation of our partnering
health systems.
Funding This publication was made possible by Cooperative
Agreements jointly funded by the US Centers for Disease Control and
Prevention (CDC), the National Institute of Diabetes and Digestive and
Kidney Disease (NIDDK), and the Patient-Centered Outcomes Research
Institute (PCORI).

Compliance with Ethical Standards

Conflict of Interest Drs. O. Kenrik Duru, Carol M. Mangione, Hector P.
Rodriguez, Dennis Ross-Degnan, Frank Wharam, Bernard Black, Abel
Kho, Nathalie Huguet, Heather Angier, Victoria Mayer, David Siscovick,
Jennifer Kraschnewski, Lizheng Shi, Elizabeth Nauman, Edward W.
Gregg, Mohammed K. Ali, Pamela Thornton, and Steve Clauser declare
that they have no conflict of interest.

Human and Animal Rights and Informed Consent This article does not
contain any studies with human or animal subjects performed by any of
the authors.

Disclaimer The findings and conclusions in this report are those of the
authors and do not necessarily represent the official position of the
Centers for Disease Control and Prevention. The findings and conclu-
sions in this report are those of the authors and do not necessarily reflect
the views of the Patient-Centered Outcomes Research Institute, its Board
of Governors, or Methodology Committee.

References
Papers of particular interest, published recently, have been
highlighted as:
• Of importance
•• Of major importance

1. Centers for Disease Control and Prevention. National Diabetes
Statistics Report: estimates of diabetes and its burden in the
United States, 2014. 2014; https://www.cdc.gov/diabetes/data/
statistics/2014statisticsreport.html. Accessed 2017–08-14.

2. American Diabetes Association. Economic costs of diabetes in the
U.S. in 2012. Diabetes Care(36):4.

3. Downer S, Condra A, White KL, Shaw S, Myeni A, Leonce M,
Gurley K. 2015 US Federal Report PATHS Providing Access to
Healthy Solutions beating type 2 diabetes: recommendations for
Federal Policy Reform. In: the Center for Health Law and Policy
Innovation of Harvard Law School: Harvard Law School; 2015.

4. Hunter CM, McKinnon RA, Esposito L. News from the NIH: re-
search to evaluate “natural experiments” related to obesity and di-
abetes. Transl Behav Med. 2014;4(2):127–9. https://doi.org/10.
1007/s13142-013-0250-z.

5. Andrews, M.. New health plans offer discounts for diabetes care.
2015. https://khn.org/news/new-health-plans-offer-discounts-for-
diabetes-care/.

6. WIC Farmers’ Market Nutrition Program (FMNP). 2017. https://
www.fns.usda.gov/fmnp/wic-farmers-market-nutrition-program-
fmnp.

7. Smart Growth America. What are Complete Streets? 2017.https://
smartgrowthamerica.org/program/national-complete-streets-
coalition/what-are-complete-streets/.

8.•• Soumerai SB, Starr D, Majumdar SR. How do you know which
health care effectiveness research you can trust? A guide to study
design for the perplexed. Prev Chronic Dis. 2015;12:E101. This
study provides several concise examples of common study de-
signs that are susceptible to bias, compared with examples of
alternative, more rigorous study designs for the same research
questions.

9. Ackermann RT, Holmes A, Saha C. Designing a natural experiment
to evaluate a national health care-community partnership to prevent
type 2 diabetes. Prev Chronic Dis. 2013;10:E12.

10. Rockers PC, Rottingen JA, Shemilt I, Tugwell P, Barnighausen T.
Inclusion of quasi-experimental studies in systematic reviews of
health systems research. Health Policy. Apr 2015;119(4):511–21.
https://doi.org/10.1016/j.healthpol.2014.10.006.

11. West SG, Duan N, Pequegnat W, et al. Alternatives to the random-
ized controlled trial. Am J Public Health. Aug 2008;98(8):1359–66.

12. Glass TA, Goodman SN, Hernan MA, Samet JM. Causal inference
in public health. Annu Rev Public Health. 2013;34(1):61–75.
https://doi.org/10.1146/annurev-publhealth-031811-124606.

13. St. Clair T, Cook T, Hallberg K. Examining the internal validity and
statistical precision of the comparative interrupted time series de-
sign by comparison with a randomized experiment. Am J Eval.
2014;35(3):311–27.

14. Ryan R, Hill S, Prictor M, McKenzie J. Cochrane Consumers and
Communication Review Group. Study quality guide. 2013. http://
cccrg.cochrane.org/author-resources. Accessed 2017-08-14.

15.• Anglemyer A, Hovarth HT, Bero L. Healthcare outcomes assessed
with observational study designs compared with those assessed in
randomized trials. Cochrane Database Syst Rev. 2014;4. This sys-
tematic meta-review of methodologic review papers found that
while randomized controlled trials are considered the gold stan-
dard of study designs, there is little difference in the observed
effect size between RCTs and observational analyses, particu-
larly for non-pharmacologic studies.

16. Majumdar S, Soumerai SB. The unhealthy state of health policy
research. Health Aff (Millwood). 2009;28(5):w900–8. https://doi.
org/10.1377/hlthaff.28.5.w900.

17. Craig P, Katikireddi SV, Leyland A, Popham F. Natural experi-
ments: an overview of methods, approaches, and contributions to
public health intervention research. Annu Rev Public Health.
2017;38(1):39–56. https://doi.org/10.1146/annurev-publhealth-
031816-044327.

18. Shadish WR, Cook TD, Campbell DT. Experimental and quasi-
experimental designs for generalized causal inference 2nd
Edition: Wadsworth Publishing; 2001.

19. Ackermann RT, Duru OK, Albu JB, Schmittdiel JA, Soumerai SB,
Wharam JF, et al. Evaluating diabetes health policies using natural
experiments: the natural experiments for translation in diabetes
study. Am J Prev Med. 2015;48(6):747–54.

20. Rosenbaum PR, Rubin DB. The central role of the propensity score
in observational studies for causal effects. Biometrika. 1983;70(1):
41–55. https://doi.org/10.1093/biomet/70.1.41.

8 Page 8 of 9 Curr Diab Rep (2018) 18: 8

https://www.cdc.gov/diabetes/data/statistics/2014statisticsreport.html
https://www.cdc.gov/diabetes/data/statistics/2014statisticsreport.html
https://doi.org/10.1007/s13142-013-0250-z
https://doi.org/10.1007/s13142-013-0250-z
https://khn.org/news/new-health-plans-offer-discounts-for-diabetes-care/
https://khn.org/news/new-health-plans-offer-discounts-for-diabetes-care/
https://www.fns.usda.gov/fmnp/wic-farmers-market-nutrition-program-fmnp
https://www.fns.usda.gov/fmnp/wic-farmers-market-nutrition-program-fmnp
https://www.fns.usda.gov/fmnp/wic-farmers-market-nutrition-program-fmnp
https://smartgrowthamerica.org/program/national-complete-streets-coalition/what-are-complete-streets/
https://smartgrowthamerica.org/program/national-complete-streets-coalition/what-are-complete-streets/
https://smartgrowthamerica.org/program/national-complete-streets-coalition/what-are-complete-streets/
https://doi.org/10.1016/j.healthpol.2014.10.006
https://doi.org/10.1146/annurev-publhealth-031811-124606
http://cccrg.cochrane.org/author-resources
http://cccrg.cochrane.org/author-resources
https://doi.org/10.1377/hlthaff.28.5.w900
https://doi.org/10.1377/hlthaff.28.5.w900
https://doi.org/10.1146/annurev-publhealth-031816-044327
https://doi.org/10.1146/annurev-publhealth-031816-044327
https://doi.org/10.1093/biomet/70.1.41


patient engagement panel: an OCHIN report. J Am Board Fam
Med. 2015;28(5):632–8.

40. Mallery C, Ganachari D, Fernandez J, Smeeding L, Robinson S,
Moon M, et al. Innovative methods in stakeholder engagement: an
environmental scan. Rockville: Agency for Healthcare Research
and Quality; 2012.

41. Patient Protection and Affordable Care Act. Pub L. No. 111-148,
124 Stat. 855, 124 Stat. 271, §2001. 2010.

42. DeVoe JE, Marino M, Gold R, Hoopes MJ, Cowburn S, O'Malley
JP, et al. Community health center use after Oregon’s randomized
Medicaid experiment. Ann Fam Med. 2015;13(4):312–20. https://
doi.org/10.1370/afm.1812.

43. Wallace SP, YoungME, Rodriguez MA. Community health centers
play a critical role in caring for the remaining uninsured in the
Affordable Care Act Era. Policy Brief UCLA Cent Health Policy
Res. 2016(PB2016–7):1–8.

44. Hatch B, Tillotson C, Angier H, et al. Using the electronic health
record for assessment of health insurance in community health cen-
ters. J Am Med Inform Assoc. 2016;23(5):984–90.

45. Huguet N, Angier H, Marino M, McConnell KJ, Hoopes MJ,
O'Malley JP, Raynor LA, Likumahuwa-Ackman S, Holderness H,
DeVoe JE. Protocol for the analysis of a natural experiment on the
impact of the Affordable Care Act on diabetes care in community
health centers. Implement Sci 2017;10(12).

46. Claxton G, Rae M, Panchal N, Damico A, Bostick N, Kenward K,
Whitmore H. The Kaiser Family Foundation and Health Research
& Educational Trust Employer Health Benefits 2014 Annual
Survey. 2014.

47. Hughes LS, Peltz A, Conway PH. State innovationmodel initiative:
a state-led approach to accelerating health care system transforma-
tion. JAMA. 2015;313(13):1317–8. https://doi.org/10.1001/jama.
2015.2017.

48. Buck K. 2012 Census shows 13.5 million people covered by health
savings account/high-deductible health plans. America's Health
Insurance Plans, Center for Policy and Research. 2012.

49. “Centers for Medicare and Medicaid Services, Medicare Benefit
Policy Manual, CMS Pub. 100–03, Chapter 1, Sec. 210.12
(Feb. 3, 2012); last accessed Nov. 30, 2017 and available at
https://www.cms.gov/Regulations-and-Guidance/Guidance/
Transmittals/Downloads/R142NCD.pdf.

50. “Centers for Medicare and Medicaid Services, Medicare Benefit
Policy Manual, CMS Pub. 100–20, (Nov. 18, 2015); last accessed
Nov. 30, 2017 and available at https://www.cms.gov/Regulations-
and-Guidance/Guidance/Transmittals/Downloads/R1576OTN.pdf.

51. Geiss LS, Wang J, Cheng YJ, Thompson TJ, Barker L, Li Y, et al.
Prevalence and incidence trends for diagnosed diabetes among
adults aged 20 to 79 years, United States, 1980-2012. JAMA.
2014;312(12):1218–26. https://doi.org/10.1001/jama.2014.11494.

52. Wilensky GR. The future of the ACA and health care policy in the
United States. JAMA. 2017;317(1):21–2. https://doi.org/10.1001/
jama.2016.18762.

53. Gold M. Pathways to the use of health services research in policy.
Health Serv Res. 2009;44(4):1111–36. https://doi.org/10.1111/j.
1475-6773.2009.00958.x.

54. Green LW, Ottoson JM, Garcia C, Hiatt RA. Diffusion theory and
knowledge dissemination, utilization, and integration in public
health. Annu Rev Public Health. 2009;30(1):151–74. https://doi.
org/10.1146/annurev.publhealth.031308.100049.

55. Gollust SE, Seymour JW, Pany MJ, Goss A, Meisel ZF, Grande D.
Mutual distrust: perspectives from researchers and policy makers
on the research to policy gap in 2013 and recommendations for the
future. Inquiry. 2017;54:46958017705465.

56. Dodson EA, Geary NA, Brownson RC. State legislators’ sources and
use of information: bridging the gap between research and policy.
Health Educ Res 2015;30(6):840–848. https://doi.org/10.1093/her/
cyv044.

Curr Diab Rep (2018) 18: 8 Page 9 of 9 8

21. Robins JM, Hernan MA, Brumback B. Marginal structural models
and causal inference in epidemiology. Epidemiology. 2000;11(5):
550–60. https://doi.org/10.1097/00001648-200009000-00011.

22. Hernan MA. A good deal of humility: Cochran on observational
studies. Obs Stud. 2015;2015(7):194–5.

23. Schmittdiel JA, Adams SR, Goler N, et al. The impact of telephonic
wellness coaching on weight loss: a “Natural Experiments for
Translation in Diabetes (NEXT-D)” study. Obesity (Silver
Spring). Feb 2017;25(2):352–6. https://doi.org/10.1002/oby.21723.

24. Wharam JF, Zhang F, Eggleston EM, Lu CY, Soumerai S, Ross-
Degnan D. Diabetes outpatient care and acute complications before
and after high-deductible insurance enrollment: a Natural
Experiment for Translation in Diabetes (NEXT-D) study. JAMA
Intern Med. 2017;177(3):358–68. https://doi.org/10.1001/
jamainternmed.2016.8411.

25. Sohler N, Matti-Orozco B, Young E, et al. Opportunistic screening
for diabetes and prediabetes using hemoglobin a1c in an urban
primary care setting. Endocr Pract. 2016;22(2):143–50.

26. Duru OK, Turk N, Ettner SL, et al. Adherence tometformin, statins,
and ACE/ARBswithin the diabetes health plan (DHP). J Gen Intern
Med. 2015;30(11):1645–50.

27. Adams SR, Wiley DM, Fargeix A, George V, Neugebauer RS,
Schmittdiel JA. Employer-based screening for diabetes and predia-
betes in an integrated health care delivery system: a Natural
Experiment for Translation in Diabetes (NEXT-D) study. J Occup
Environ Med. 2015;57(11):1147–53. https://doi.org/10.1097/JOM.
0000000000000548.

28. Freudenberg N, Franzosa E, Sohler N, Li R, Devlin H, Albu J. The
state of evaluation research on food policies to reduce obesity and
diabetes among adults in the United States, 2000–2011. Prev
Chronic Dis. 2015;12:E182.

29. Kimbro LB, Li J, Turk N, et al. Optimizing enrollment in employer
health programs: a comparison of enrollment strategies in the
Diabetes Health Plan. Am J Manag Care. 2014;20(8):e311–9.

30. Adams SR, Goler NC, Sanna RS, et al. Patient satisfaction and
perceived success with a telephonic health coaching program: the
Natural Experiments for Translation in Diabetes (NEXT-D) Study,
Northern California, 2011. Prev Chronic Dis. 2013;10:E179.

31. Duru OK, Mangione CM, Chan C, et al. Evaluation of the diabetes
health plan to improve diabetes care and prevention. Prev Chronic
Dis. 2013;10:E16.

32. Schmittdiel JA, Brown SD, Neugebauer R, et al. Health-plan and
employer-based wellness programs to reduce diabetes risk: the
Kaiser Permanente Northern California NEXT-D study. Prev
Chronic Dis. 2013;10:E15.

33. Natural EXperiments for Translation in Diabetes 2.0 (NEXT-D2).
(2017). https://uclahealth.org/nextd2.

34. Albu J, Sohler N, Matti-Orozco B, et al. Expansion of electronic
health record-based screening, prevention, and management of di-
abetes in New York City. Prev Chronic Dis. 2013;10:E13.

35. Wharam JF, Soumerai S, Trinacty C, et al. Impact of emerging
health insurance arrangements on diabetes outcomes and dispar-
ities: rationale and study design. Prev Chronic Dis. 2013;10:E11.

36. Albu JB, Sohler N, Li R, et al. An interrupted time series analysis to
determine the effect of an electronic health record-based interven-
tion on appropriate screening for type 2 diabetes in urban primary
care clinics in New York City. Diabetes Care. 2017;40(8):1058–64.

37. Domecq JP, Prutsky G, Elraiyah T, Wang Z, Nabhan M, Shippee N,
et al. Patient engagement in research: a systematic review. BMCHealth
Serv Res. 2014;14:89. https://doi.org/10.1186/1472-6963-14-89.

38. PCORI Patient-Centered Outcomes Research Institute. What We
Mean by Engagement 2014; http://www.pcori.org/funding-
opportunities/what-we-mean-engagement. Accessed 2017–02-20.

39. Arkind J, Likumahuwa-Ackman S, Warren N, Dickerson K,
Robbins L, Norman K, et al. Lessons learned from developing a

https://doi.org/10.1097/00001648-200009000-00011
https://doi.org/10.1002/oby.21723
https://doi.org/10.1001/jamainternmed.2016.8411
https://doi.org/10.1001/jamainternmed.2016.8411
https://doi.org/10.1097/JOM.0000000000000548
https://doi.org/10.1097/JOM.0000000000000548
https://uclahealth.org/nextd2
https://doi.org/10.1186/1472-6963-14-89
http://www.pcori.org/funding-opportunities/what-we-mean-engagement
http://www.pcori.org/funding-opportunities/what-we-mean-engagement
https://doi.org/10.1370/afm.1812
https://doi.org/10.1370/afm.1812
https://doi.org/10.1001/jama.2015.2017
https://doi.org/10.1001/jama.2015.2017
https://www.cms.gov/Regulations-and-Guidance/Guidance/Transmittals/Downloads/R142NCD.pdf
https://www.cms.gov/Regulations-and-Guidance/Guidance/Transmittals/Downloads/R142NCD.pdf
https://www.cms.gov/Regulations-and-Guidance/Guidance/Transmittals/Downloads/R1576OTN.pdf
https://www.cms.gov/Regulations-and-Guidance/Guidance/Transmittals/Downloads/R1576OTN.pdf
https://doi.org/10.1001/jama.2014.11494
https://doi.org/10.1001/jama.2016.18762
https://doi.org/10.1001/jama.2016.18762
https://doi.org/10.1111/j.1475-6773.2009.00958.x
https://doi.org/10.1111/j.1475-6773.2009.00958.x
https://doi.org/10.1146/annurev.publhealth.031308.100049
https://doi.org/10.1146/annurev.publhealth.031308.100049
https://doi.org/10.1093/her/cyv044
https://doi.org/10.1093/her/cyv044

	Introductory...
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Description of the Network
	Health Insurance Expansion
	Northwestern University—the Effect of the Affordable Care Act Medicaid Expansion on Diabetes Treatment and Outcomes
	Oregon Health & Science University—Post ACA Reform: EValuation of community hEalth ceNTer care of Diabetes (PREVENT-D)

	Healthcare Financing and Payment Models
	Harvard University—Effects of Tailored High-Deductible Health Plans on Diabetes Outcomes: Informing the Future of Health Insurance Benefit Design
	Pennsylvania State University—a Patient-Centered PaTH to Address Diabetes: Impact of Obesity Counseling
	Tulane University—Louisiana Experiment Assessing Diabetes outcomes (LEAD) study: Impact of Medicare Reimbursement Policy Supporting Chronic Care Management
	University of California, Berkeley—the CMS State Innovation Model (SIM) Initiative as an Accelerator of Delivery System Transformation: The SIM-Diabetes Study

	Innovations in Care Coordination
	Icahn School of Medicine at Mount Sinai—the Impact of Medicaid Health Homes on Patients with Diabetes
	University of California, Los Angeles—Evaluation of New Models of Coordinated Care Among Medicaid Enrollees with Diabetes and Prediabetes

	Conclusion
	References
	Papers of particular interest, published recently, have been highlighted as:�•   Of importance •• Of major importance





