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USING PAY FOR
SUCCESS TO EXTEND
DIABETES PREVENTION

Type 11 diabetes'eteatesatremendous burden on society; we know how to preventitiand yet we
dramatically undesfund prevention. The disease causes more deaths than AIDS andbteast cancer
combined.' It reaches nearly 30 million Americans. Remediation is wildly expensives theA merican
Diabetes Association’s most recent estimate of the total annual cost of diagnosed diabetes in
2012 was $245 billion per yeat.® Meanwhile, prevéntion is conceptually straightforward:ies about
eating beétter and exereising mote. Good interventions—tested in high-quality scientific studies

wotldwide—have existed now for 15-years.

Yet few of these interventions have reached a scale worthy of the challenge. The overwhelming
burden of the disease has spurred both eager innovation and particularly nneven action.
Strong programs are created, tested, but then rarely replicated with fidelity. Instead, the
nation’s diabetes prevention efforts resemble a patchwork of loosely related program models
and methodologies.

Why the lack of progress if good interventions exist? While prevention may be conceptually
straightforward, diabetes itself is terrifically complex. It strikes slowly and progresses unpredictably,
with possible complications covering a broad landscape from blood clots to renal failure, glaucoma to
degenerative nerve disorder.” Negative outcomes span decades and atre hard to forecast, with different
patients following very different disease pathways; their costs are dispersed across payors and systems.
This complexity challenges our ability to make reliable claims of long-term impact from today’s

interventions and their near-term outcomes, and it obscures much of the value created by prevention.

Nevertheless, we at Social Finance US—following in the footsteps of our colleagues in Israel*—believe
there is an opportunity to scale high-quality diabetes prevention via Pay for Success (PFS), creating
significant short- and long-term value for both payors and beneficiaries. Pay for Success has been used
to fund over 60 projects wotldwide, from eatly childhood home visiting expansion in South Carolina
to ‘social prescribing’ for lifestyle management of chronic diseases in Newcastle, UK. Following a
critical review of intervention evidence, and drawing on recent additions to the field in estimating the
value of prevention, we believe that lifestyle interventions in the model of the Diabetes Prevention

Program can improve health and save money—and that Pay for Success can be a useful tool to

help scale these programs up, preventing one of the most deadly and costly diseases in America.




Prevention Tools That Work

The US is home to hundreds of diabetes prevention interventions, offered by both nonprofits and
for-profits, in clinics and in homes, by highly trained and by lay health workers. In the process of this
study, we reviewed many of them.” We found a great deal of innovation, and a much more limited

bedrock of strong experimental evidence.

Pay for Success is an innovative funding model that uses private investment to drive
society’s resources toward effective social programs. PES transactions involve three
key stakeholders: top-tier nonprofit service providers, whose evidence of impact is

WH AT Is typically demonstrated via high-quality evaluations; private funders—often a mix of

philanthropies and financial institutions or high-net-worth individuals—who are seeking

P AY FUR both financial and social return; and outcomes payors, institutions—often governmental—

S ccE S S? who stand to benefit from improving the outcomes of their constituents.
U u

I 1S connects these actors. Funders support nonprofits with working capital for their programs.

If those programs generate agreed-to outcomes, as determined by a third-party evaluator, then

payors agree to share the savings they accrue—repaying funders, often with a modest return.

Any investigation of the diabetes prevention landscape in the US hinges on the field’s landmark
Diabetes Prevention Program (DPP) study. The large, multicenter 2002 study matched participants
with one-on-one support from a well-qualified lifestyle coach, based in the clinic, to improve
nutrition and physical activity.

DPP—and other, similar programs, tested in randomized controlled trials around the world*—was
wildly successful. It demonstrated a 58% reduction in diabetes incidence over nearly 3 years versus
a randomized control group. It was so successful that researchers, following the initial window;,
broke randomization, providing a modified version of the intervention to those in the control
group. Nevertheless, the impact of those first three years persisted: after 10 years, DPP continued
to reduce the incidence of diabetes by 34% versus the original control group.

In the years since, numerous programs have attempted to translate the DPP into lower-cost, often
lower-intensity programs.” These translations, we found, have a mixed record. While based on

the DPP, few had performed rigorous evaluations in their own right; those that did often found
significantly less impact than the original study.

Only one translation in our review transcended that finding, The Healthy Living Partnerships

to Prevent Diabetes (HELP PD) employs the DPP curriculum and methods, and delivers them
using registered dieticians and community health workers to groups of participants in community
settings. HELP PD is shorter and less costly than DPP, but, in a randomized controlled trial
conducted in Winston-Salem, North Carolina, demonstrated similar effects on blood glucose,

weight, and diabetes incidence.®



Other translations, while lacking in the same rigorous evaluations as those underlying DPP or HELP
PD, have also demonstrated promise. Perhaps the most exciting is the YMCA’s Diabetes Prevention
Program (YDPP). YDPP delivers an updated DPP curriculum to groups of participants via a
lifestyle coach at the Y. At one year long, it is the briefest of the three interventions we prioritized,
but in a small 2008 analysis demonstrated a promising 4% greater average weight loss for a lifestyle
group in one site versus a control site, suggesting important impact on diabetes prevention.”!’
Further programmatic data suggest that impact on weight loss is replicable across the nation. We

and other analysts believe it likely that YDPP has an important positive impact on blood glucose

and diabetes incidence at a fraction of the cost of other interventions, and see its national network
as a crucial opportunity for building scale." Indeed, in March 2016, the Office of the Actuary in the
Centers for Medicare & Medicaid Services (CMS) certified that YDPP and programs like it would
reduce overall healthcare spending, and therefore has proposed reimbursing for the program via
Medicare; if the proposed CMS rule changes are finalized, expanded coverage will take effect January
1,2018."

Despite the positive consensus, we are cautious in our expectations for HELP PD and YDPP.
While HELP PD approximates DPP’ initial 2-year findings, it does so for a relatively narrow

study population, who were recruited to the study in a very different manner—both of which may
influence the program’s measured impact. We do not yet understand the trajectory of its long-term
effects, which may dilute faster than DPP’. (Indeed, it may be that the very act of ongoing DPP
evaluation is driving its effect; lacking the longitudinal follow-up, HELP PD may also have more
limited long-term adherence.)

The YDPP, for its part, has not yet been subject to a rigorous outcomes evaluation, suggesting
greater uncertainty still—both in its short- and long-term outcomes. Meanwhile, analysts have made
a variety of assumptions about the relative effectiveness of the Y’s program. For example, in a 2014
analysis conducted for the ADA and the YMCA, Avalere Health assumed that YDPP would be 50%
as effective as DPP over 10 years."” The CMS actuarial report followed suit, estimating that YDPP
would be 50% as effective in year one, with a 5% reduction in effectiveness each year through year
seven (and a constant 20% effectiveness rate thereafter). Researchers at the CDC and the RTT-UNC
Center of Excellence in Health Promotion Economics made slightly different assumptions still,
estimating a 50% relative reduction during the first two years, and then assuming a constant 15%
effect thereafter." These assumptions are critical to modeling expected cost benefit; while consensus
around the positive impact of YDPP exists, there is significant variation on the set of assumptions

and analyses underlying that consensus.

The Value of Prevention

Even with powerful tools at hand, making the case for prevention requires us to estimate the

social and economic value of these interventions, along with how that value accrues to different

stakeholders. And estimating the value of diabetes prevention poses particulatly intricate challenges.




CONCEPTUAL
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IT'S EASY TO
MISINTERPRET
DATA ABOUT
THE VALUE OF
PREVENTION

For one thing, it’s easy to misinterpret data about the value of prevention. Too often,
analysts conflate the value of prevention with the cost of illness. As is often cited, diabetic
patients cost, on average, $7,888 more than nondiabetics. But those costs do not appear as
soon as a patient is diagnosed. The greatest cost burdens accrue in the later stages of the
disease; significant divergence in costs between those who get diabetes and those who don’t
takes time."” Understanding the progression of diabetes is essential to understanding the
value of prevention, because cost differences in the short term are much smaller than those

later on.'¢

Unfortunately, it’s hard to predict disease
progression and cost for a given patient.
Diabetes development and complication rates
vary by age, gender, and race.'” Importantly,
prediabetics represent a relatively wide band of

risk and impaired glucose tolerance. Costs, too,

————— vary significantly across patient populations:

patients diagnosed eatly (e.g., at age 40), for
15 20 25 30 example, have greater lifetime costs—and
e ctemeital Cost their costs go up more quickly than patients

diagnosed later in life."

Even to the extent that learning from the past can guide cost projections, there’s the abiding
challenge that the future of diabetes costs just might not reflect that past. Because many
costs occur decades after intervention, the counterfactual is murky: future diabetes treatment
costs may change, subject to both improved medical technologies and increased longevity,

and thereby erode—or, less optimistically, improve—the value of prevention."”
Prevention modeling, then, is a tricky business.

An elite set of health economists have taken on these challenges. In the past decade, at
least 10 high-quality diabetes simulation models have been developed around the world.”
They typically employ data from dozens of evaluations to extrapolate results across longer
time periods and across alternative populations.” As opposed to large “cost-of-illness”
studies, simulation models are intended to describe the value of a new intervention within a
population—going beyond the results of tightly-controlled clinical trials. They are complex,
recursive models that predict the interaction of multiple comorbidities over time.”

The most recent entry into this space comes from Tim Dall et al. at IHS Global Research
Life Sciences.” Their model, the Disease Prevention Microsimulation Model (DPMM),
estimates the health and economic benefits of a Diabetes Prevention Program lifestyle
intervention oriented toward prediabetics over the course of 10 years. Outcomes are
compared between a simulated intervention, based on the Diabetes Prevention Program

(discussed above), and a simulated natural disease progression.



This allows the DPMM to do some important things—Iike predict the true value of diabetes
prevention, absent the problematic distortions of individual studies like the DPP. Ultimately,
the model suggests that “the simulated economic benefits of treating prediabetes via lifestyle
intervention appear to far outweigh intervention costs over the analyzed 10-year period.”
Lifestyle intervention reduces 10-year cumulative per-capita medical costs by $6,300, and

creates nonmedical benefits— like increased employment rates, greater houschold income,

and lower absenteeism—of $11,500.2*

SIMULATED VALUE OF PREDIABETES LIFESTYLE INTERVENTION
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Over 10 years (present value per capita): * Benefits vary depending on target population definition?

* Cumulative medical expenditures: ~$6,300 * Rely on outcomes from 10-year DPP study

= Nonmedical benefits:! $11,500 * 3% discount rate to 2013 dollars

Source: Dall et al, “Value of Lifestyle Intervention to Prevent Diabetes and Sequelae,” American Journal of Preventive Medicine, 2015
Assumed linear growth between simulated 2, 5, and 10 year values.

1. Includes increased employment, household income, absenteeism. 2. Screening for diabetes and prediabetes using different methodologies creates different simulated
benefits. The model relies on three options: all expected prediabetics, those meeting the ADA screening criteria, and those meeting the USPSTF screening

The DPMM is only one of a number of
sophisticated, and sometimes conflicting,
simulation models. Judging the quality of such
models is a highly technical pursuit. And they
are only as good as the research existing in
the field today, including studies and models
created from non-US-based populations, and
some that compare diabetic populations to
non-diabetics. While the DPMM has been
tested for validity against other clinical trials, it
does not always match longitudinal outcomes
from the Diabetes Prevention Program, the
largest US-based experimental prevention
study. It parts ways most notably in its ultimate
conclusions around the positive economics of

lifestyle interventions.”

Despite appearing more economically positive

than the 10-year DPP observations, the model may still be overly conservative. Because the

DPMM only models diabetes and “recognized sequelae,” it underestimates the total cost

aversion produced from weight loss.*

On the whole, the DPMM is a thorough and well-informed effort to look past the challenges

in prospective disease modeling, stripping away the DPP’s own methodological questions

and presenting a useful estimate of the value of prevention. At a high level, we can use its

results to impute the value of HELP PD and YDPP as well. Doing so requires navigating

crucial assumptions underlying the long-term effectiveness of these interventions, which—

as we describe above—vary considerably.

Comparative Cost-Benefit

In order to prioritize among these interventions, we next sought to compare various

estimates of intervention benefit against their costs.”’

Of the three programs, we feel most confident about our ability to estimate the long-term

cost and benefit of the DPP, and increasingly less confident in our ability to do so for HELP
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PD and YDPP.* Our confidence is a factor of the information at our disposal, and we have
more and better information about those interventions tested with rigorous evaluations;
translational programs may be less impactful than the soup-to-nuts DPP described in the

2002 publication, and the duration of their impact may be shorter lived.

Using best-available published impact estimates, we tried to compare the likely ten-year cost-
benefit ratios of the three programs. In the case of HELP PD, our estimate likely inflates the
ROYI, as it assumes a similar impact trajectory to DPP over time. In the case of YDPP, we
found a wide range of published long-term impact estimates, creating a large possible ROI

band from which we took a simple average.

On the whole, these estimates underscore the reality that, while translational programs
may create somewhat less impact than the original DPP, they do so at dramatically reduced
CONFIDENCE IN costs—making both HELP PD and
ESTIMATED ROI ESTIMATE YDPP better value-per-outcome
propositions than DPP. Between
MEN * the two, only a highly conservative
estimate of YDPP effectiveness
NN ' and a highly optimistic estimate
TRt of HELP PD effectiveness would
R suggest that HELP PD is the better

Yoep T _—_._-._ bet; more likely, the low-cost YDPP
S intervention produces the best
Average of Estimates
preventative bang for our public
$0 $1 $2 $3 34 $5 36 $7 $8 $9  §10
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Note: Costs estimated from published studies referenced, plus Social Finance estimates of incremental recruitment and administrative costs.
I Nevertheless, it’s worth reiterating that the evidentiary landscape and our still-limited
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understanding of diabetes prevention make it complex terrain. A Pay for Success project in
diabetes would benefit greatly from further simulation modeling from expert economists,

helping to set a neutral third-party definition of the expected value-per-outcome.

Path Forward

For too long, policymakers have been paralyzed by the discomfiting complexity of diabetes
prevention. Prediabetics move across the borders of our gerrymandered healthcare system,
and the benefits of prevention are parceled out among payors—too little to catalyze action

for any one player, too great to ignore in the aggregate.

Using the tools of Pay for Success, we believe that diabetes prevention gains a new luster,
allowing innovative financing to subtly shift the balance of risk and return to suit our

multipayor system. We could envision doing so in a numbers of ways.

Expand the Diabetes Prevention Program using Pay for Success. Fifteen years ago, the

DPP—expensive, intensive, based in the clinic and run by highly qualified providers—



demonstrated tremendous effects on diabetes prevention. Recent simulated analysis of DPP
suggests that, contrary to the surprising findings in the DPP Outcomes Study, prevention is
cost effective.”” Armed with this new information, we see expansion of the “fully-loaded”
DPP as a low-risk—though relatively expensive, and hence, lower return—method of

expanding diabetes prevention, which distinctly improves upon the status quo.”
panding diabetes p t hich distinctly imp pon the status quo.”

Strengthen the evidence for promising models. Translations of DPP may be able to deliver
similar results at a lower cost. HELP PD has a single, high-quality randomized controlled
trial (RCT) to date; a second, confirmatory evaluation—conducted in a different geography,
with a more economically and racially diverse population—could vault HELP PD into

the top tiers of evidence-based practice.”” A Pay for Success model could be designed to
experiment with the intervention in a new geography, building on the program’s initial

evaluation while running an RCT on the program’s new implementation.”

Evaluation, of course, can be—and historically has been—accomplished independently

of Pay for Success. We believe that governments and philanthropy should continue to
proactively evaluate promising community translations, including both HELP PD and
YDPP, to build knowledge about what works. Pay for Success may be used as a catalyst for
this knowledge building.

Scale our most promising prevention program, the YMCA’s Diabetes Prevention Program.
The appeal of YDPP is undeniable: it is inexpensive to deliver; it draws on the national
infrastructure and reputation of the YMCA; it has been recognized by the Centers for
Disease Control and Prevention; and it has been certified as cost-saving by the Center for
Medicare & Medicaid (CMS).

Perhaps more than other analysts, we see its risks as substantial. The evidence underlying
YDPP’s effectiveness is less robust than that of DPP or HELP PD; its evaluated outcomes
(in a relatively small 2008 analysis) demonstrated no effect on HbAlc, and its program
data—which are focused on weight loss, rather than diabetes per se—suggest somewhat

lower effect sizes than its higher-cost peers.

Despite these risks, however, the evidence strongly suggests that YDPP creates positive
impact for prediabetics, and that this impact creates disproportionate public value.” This
impact is likely to be bolstered further—as in the Israeli social impact bond model targeting
type 1I diabetes—Dby the application of new health technology, from physical activity

monitors and health bracelets to online support tools.

Growth through Pay for Success would allow YDPP to expand its reach. Building on the
example of CMS, other public payors—particularly States and Counties looking at healthcare
for their own employees—could use Pay for Success to expand YDPP to their beneficiaries,
paying only for quality implementation (aligned against the CDC’s guidelines) and near-term

obesity outcomes. Public-sector employees are older; neatly 50% more likely to be diabetic;



and have longer tenure (and hence, allow preventive programs to capture greater long-

term value) than private-sector employees.” With the support of sophisticated simulation

modeling, we believe that a PFS project to expand YDPP for public employees could make

a compelling case for medium-term (~5 year) positive return on investment—and dramatic

long-term returns. Ultimately, we believe that YDPP represents a low-cost, scalable solution

to one of our nation’s largest public health challenges, and that Pay for Success can help

finance the program as it expands.

The burden of diabetes demands new approaches toward funding and scaling prevention.

We know, based on the strength of recent modeling efforts, that prevention is dramatically

less expensive than remediation. What we lack is the bridge between preventative efforts

today and benefits in the future—a way of ensuring that interventions are on track toward

producing long-term rewards. Based on our analysis of the field’s literature, and encouraged

by the pace of progress exhibited by our colleagues in Isracl, we believe that Pay for Success

can help to overcome the capital challenge facing diabetes prevention and reach more of

those in need.
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