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Diabetes is a chronic, progressive disease
characterised by elevated levels of blood
glucose. Diabetes has reached epidemic
proportions.] * The prevalence of diagnosed
diabetes in the USA in 2016 is 23million
people, of which 91% were type 2 diabetes.'

The strategy of screening for and treating
pre-diabetes for diabetes prevention is
endorsed by the US Preventive Services Task
Force (USPSTF), the American Diabetes Asso-
ciation (ADA), Diabetes UK, the National
Health Service in the UK and Diabetes Canada.
Detection and treatment of pre-diabetes is a
fundamental strategy in diabetes prevention.”™
Although there may be some slight differences
between countries in the definition of pre-
diabetes, in the USA, both the USPSTF and the
ADA suggest screening for pre-diabetes among
middle-aged adults (USPSTF—individuals
40-70 who are overweight or obese; ADA—
individuals 45 and older) at the HbAlc level
of 5.7%-6.4%.>* Without treatment or lifestyle
modifications, 15%-30% of people with pre-
diabetes will develop type 2 diabetes within
Hyears. As for pre-diabetes, it is estimated that
86million American adults have pre-diabetes
(or 37% of adults) and approximately 88% of
them do not know they have it.’

Treatment of pre-diabetes is associated
with delayed onset of diabetes and thus has
economic benefits of preventing any down-
stream costs of diabetes care. The National
Diabetes Prevention Programme (DPP), a
clinical research study to evaluate prevention
of diabetes, found that lifestyle alterations
were quite effective at preventing pre-
diabetes from progressing into diabetes and
thus, minimising the incidence of diabetes
in people at high risk. Further, studies have
found the original DPP to be cost-effective.'’
Unfortunately, even when laboratory results
are consistent with pre-diabetes, primary care
physicians’ treatment recommendations are
not optimal for diabetes prevention.''

In addition to the morbidity and mortality
associated with diabetes, the cost of diabetes
care in the USA is substantial accounting
for one in four healthcare dollars.'”* '* On
average, patients with diagnosed diabetes
have medical expenditures 2.3 times higher
than patients without diabetes.

ILLUSTRATION OF THE VALUE OF DIABETES
PREVENTION

We undertook an analysis to determine the
impact of not screening and treating pre-
diabetes versus recommended strategies
for screening and treating pre-diabetes as
diabetes prevention. We used as a starting
point the US population who would be
recommended for screening and treatment
by the US Preventive Services Task Force,
individuals with undiagnosed pre-diabetes
aged 40-70 years who are overweight or
obese. The estimate comes from data from
the National Health and Nutrition Exam-
ination Survey 2015-2016. HbAlc values
between 5.7% and 6.4% were used as an indi-
cator of pre-diabetes.

We included the cost of HbAlc test and
physician office visit for both Medicare and
privately insured population to estimate the
total screening cost. We assumed that each
person will have two level-3 physician visits and
receive one HbAlc test per visit. All persons
after positive screening test will be assumed
to be receiving a follow-up test to confirm
the diagnosis (the USPSTF recommends a
follow-up with the same test). These assump-
tions are guideline consistent. The cost of
test and physician visits were estimated using
the physician fee schedule from Centers for
Medicare and Medicaid Services (CMS) for
study population of ages 66 and above and a
conversion factor (229%) was used to estimate
the screening cost for privately insured popu-
lation below 66 years of age. This conversion
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factor used to estimate the screening cost under private
health plans was taken from a study conducted by Rand
Corporation.'

We looked at the downstream cost of preventing transi-
tion to diabetes (cost of the screening test and the preven-
tion treatment) versus transition to diabetes. We used
the data from the DPP Outcomes Study to estimate how
many will progress to diabetes if they got preventive treat-
ment versus left untreated.”” We predicted the incidence
of diabetes in the next 20 years for our study population
under three scenarios: (1) no intervention, (2) lifestyle
intervention and (3) metformin intervention. We used
the probability estimates from a previously conducted
randomised control trial to predict the number of new
cases and cumulative cases of diabetes in our 20 years
prediction model for all three scenarios.’ According to
this study, the yearly transition probabilities from pre-
diabetes to diabetes were 5.3% for lifestyle intervention,
6.4% for metformin and 7.8% for no intervention. We
estimated the 20-year cost of both lifestyle and metformin
interventions using the results from the same trial which
also reported the yearly cost of each intervention (ie, life-
style and metformin).

We estimated the yearly cost of diabetes in our 20-year
model using results of a recently published study, which
reported the economic burden of diabetes if it is not
prevented.'® According to the study, the average annual
burden per case for diagnosed diabetes is US$13240.
We multiplied the annual number of individuals who
will transition to diabetes in the USA by the average
annual healthcare expenditure per case for diagnosed
diabetes, that is, US$13240 to estimate the yearly cost of
diabetes under all three scenarios: lifestyle intervention,
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metformin intervention and no intervention. Cost-savings
were estimated by comparing lifestyle and metformin
interventions with no intervention. Figures 1 and 2 show
the number of cases of diabetes and the cost of diabetes
for the US population under those different strategies.
Not surprisingly, our example showed that for the popu-
lation, costs for screening and treatment are higher for
prevention strategies than doing nothing at the begin-
ning but costs decrease over time compared with the do
nothing group.

DIABETES PREVENTION WORKS AND DECREASES COSTS, SO
WHY IS IT NOT EMBRACED?

On a population level, this treatment of expenditures
as cost may make sense.'”” However, in a fee-for service
world, health systems are incentivised to see this expen-
diture not as cost but rather as revenue. Paying for a DPP
without a means to bill and collect money from payers
is not in the financial interest of the health system.
Although some insurance companies do cover insured
members who participate in a DPP, coverage among
insured patients is by no means universal. As cynical and
counterintuitive for the provision of healthcare as it may
sound, keeping the health system’s patients from devel-
oping diabetes is not a way to ensure a steady revenue
stream. Managing diabetes once patients have devel-
oped it provides revenue to the health system through
laboratory tests, physician visits, procedures and hospital-
isations. When thinking of value-based reimbursement,
currently, the healthcare system and quality measures are
so entrenched towards diabetes management that major
quality indicators for diabetes do not include prevention.
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Figure 1 The 20-year prediction model of cumulative diabetes cases under three scenarios: lifestyle intervention, metformin

intervention and no intervention.
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Figure 2 The 20-year cost prediction model under three scenarios: lifestyle intervention, metformin intervention and no

intervention.

Both the Medicare Merit-based Incentive Payment System
in CMS’s Quality Payment Programme and Healthcare
Effectiveness Data and Information Set from the National
Committee for Quality Assurance have quality measures
for diabetes but do not include diabetes prevention in
their activities, only management of diabetes postdiag-
nosis.'” In other words, it costs money for most health
systems that have a fee-forservice case mix to prevent
diabetes but managing diabetes has substantial revenue
through extra utilisation. Thus, it is misleading to classify
all expenditures for diabetes as ‘costs’ since it is revenue
for many stakeholders.

HOW DO WE MOVE TO DIABETES PREVENTION?

We need to align incentives for diabetes to keep patients
well rather than using a business model based on waiting
for patients to get sick and then treating them. We need
to move to a population health orientation where disease
prevention has financial benefits to the providers. The
goal should be the health of the population and keeping
them well. This can and is done in health plans that are
capitated, and providers realise that downstream expen-
ditures cost them money rather than making money.
Experiments on bundling of payments are a first step but
incentivising keeping patients well rather than paying
for care once they are sick would seem to be the way to
address not only the diabetes epidemic but other chronic
diseases as well.
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