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T

he prevalence of diabetes in the U.S.
has more than tripled from 5.6 to
19.7 million people between 1980
and 2009 and is anticipated to reach
~42 million people by 2034 (1,2). This
high and growing prevalence of diabetes
translates into high current (245 billion
USD as of 2010) and projected (334 USD
billion by 2034) costs, most of which are
for treatment of diabetes complications
(3,4). Previous large randomized controlled trials have demonstrated that
the rate at which diabetes complications
develop can be reduced in cost-effective
ways, but translating these ﬁndings into
clinical practice has been only modestly

successful because of the existence of
several barriers to providing guidelinedirected care (5–10). The medical community must ﬁnd methods to overcome
these barriers in the hope that it will
reverse these ominous trends. Many interconnected obstacles to achieving optimal diabetes care exist, including
patient barriers (behavioral, psychosocial, and socioeconomic), structural
and technological hurdles, and provider
and delivery system concerns. DWG,
primarily a consortium of professional societies, was formed in 2009 to study crucial
aspects of this problem and recommend
solutions.
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The cost of diabetes, driven primarily by the cost of preventable diabetes complications, will
continue to increase with the epidemic rise in its prevalence in the U.S. The Diabetes Working
Group (DWG), a consortium of professional organizations and individuals, was created to
examine the barriers to better diabetes care and to recommend mitigating solutions. We
consolidated three sets of guidelines promulgated by national professional organizations into
29 standards of optimal care and empanelled independent groups of diabetes care professionals to estimate the minimum and maximum time needed to achieve those standards
of care for each of six clinical vignettes representing typical patients seen by diabetes care
providers. We used a standards-of-care economic model to compare provider costs with
reimbursement and calculated “reimbursement gaps.” The reimbursement gap was calculated
using the maximum and minimum provider cost estimate (reﬂecting the baseline- and bestcase provider time estimates from the panels). The cost of guideline-driven care greatly exceeded reimbursement in almost all vignettes, resulting in estimated provider “losses” of
470,000–750,000 USD/year depending on the case mix. Such “losses” dissuade providers of
diabetes care from using best practices as recommended by national diabetes organizations. The
DWG recommendations include enhancements in care management, workforce supply, and
payment reform.

METHODSdFor determination of the
demographics and practice patterns of
diabetes care providers, an Internet-based
survey was performed of the membership
of the American Diabetes Association, the
Pediatric Endocrine Society, the American Academy of Pediatrics, The Endocrine
Society, and the American Association of
Clinical Endocrinologists using software
provided by SurveyGizmo 3.0. Participants
who indicated that they do not currently
treat patients with diabetes were excluded
from the analysis. In addition, the American Association of Diabetes Educators
posted a link to the survey on its Web
site. The members of each organization
had up to 3 months to complete the
survey. One e-mail reminder notice was
sent to members in each of the ﬁve
organizations that communicated directly
with their members. Since many providers
of diabetes care belong to multiple organizations, the survey was set with a browser
cookie to prevent duplicate responses.
There were a total of 1,267 responses to
the survey. Owing to survey distribution
to multiple diabetes-focused organizations with overlapping membership, the
total number of surveys sent out and, thus,
the total response rate are unknown.
We used the standards-of-care economic model to build a theoretical model
to estimate the resources necessary for
providers to consistently deliver the current standards of care to diabetic patients
in the U.S.; the objectives were also to
evaluate provider costs to meet those
standards and to assess patient outcomes
speciﬁed in diabetes care guidelines relative to current reimbursement for these
services. Three sets of national standards
(American Diabetes Association, American
Association of Clinical Endocrinologists,
and The Endocrine Society) for diabetes
care were integrated to produce the
consolidated set of 28 standards of optimal care (11–13) (Table 1). A matrix of
providers rendering the care needed to
achieve the standards was developed, including physicians (adult and pediatric,
general, and specialty care), certiﬁed

Barriers to diabetes care
Table 1dConsolidated standards of optimal diabetes care from the American Association
of Clinical Endocrinologists, the American Diabetes Association, and The Endocrine Society
History and physical

*Not a standard per se but a category added to capture all time involved in completing all standards for a total
of 29.

diabetes educators (CDEs), registered dietitians (RDs), registered nurses, physician
assistants, medical assistants, eye care
professionals, mental health professionals, podiatrists, clinical laboratory
personnel, and smoking cessation professionals. Six clinical vignettesdthree
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patients with type 1 diabetes and three
with type 2 diabetes (Table 2)dwere developed representing a broad spectrum of
patients. Three independent panels of four
to seven diabetes care professionals
(physicians, dietitians, nurses, and diabetes educators) were convened, and with a
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1. Scope as appropriate*
Monitoring and treatment
2. Counsel on self-monitoring of blood glucose; monitor and discuss maintenance of optimal
level of A1C; treat to the patient’s goal
3. Counsel on CGM for the subset of type 1 diabetic patients using it
4. Medication education/monitoring (side effects, etc.)
5. Monitor hypoglycemia/prescribe (glucagon) as necessary
6. Monitor/evaluate risk of coronary heart disease (including performance of annual lipid
proﬁle and discussion) and treat risk factors accordingly
7. Perform annual test to assess urine albumin (urine dipstick quarterly)
8. Measure serum creatinine at least annually
Systemic monitoring
9. Measure blood pressure at every routine diabetes visit
10. Manage hypertensive conditions as appropriate
11. Screen for celiac disease
12. Screen for autoimmune thyroid disease
13. Monitor risk/progress of retinopathy
14. Monitor risk/progress of nephropathy
15. Screen for distal symmetric polyneuropathy at diagnosis and at least annually thereafter
16. Perform annual comprehensive foot examination to identify risk factors predictive of
ulcers and amputations; counsel on self-foot care
17. Perform screening for peripheral artery disease
Prevention (general health)
18. Provide annual inﬂuenza vaccination
19. Provide pneumococcal polysaccharide vaccine to all diabetic patients .2 years of age
Sex-speciﬁc issues
20. Address sex-speciﬁc issues (family planning, menopause, menstruation, etc.)*
Lifestyle
21. Provide/refer for individualized medical nutrition therapy and counsel on dietary habits
(saturated fat intake ,7% of total calories; carbohydrate monitoring, sugar alcohols, and
nonnutritive sweeteners; routine supplementation)
22. Counsel on regular physical activity, including resistance training (150 min/week) and
on weight (maintenance, loss, etc.)
23. Counsel on smoking cessation (if applicable)
Morphology interventions (as appropriate to 6% of population)
24. Counsel on appropriateness of bariatric surgery (for adults with BMI .35 kg/m2)
25. Provide ongoing lifestyle support for patients having undergone bariatric surgery
Treatment training
26. Provide/refer for diabetes self-management training; including lifestyle management
training, blood chemistry monitoring training, blood chemistry management training
Psychosocial services
27. Assess psychological and social situation on an ongoing basis
28. Screen for psychosocial problems such as depression and diabetes-related distress, anxiety,
eating disorders, and cognitive impairment
Documentation/treatment planning/referrals
29. Documentation of visit, development of treatment planning, referral coordination, etc.*

facilitator’s guidance, the minimum and
maximum time (in minutes) needed to
achieve that standard of care for patients
with those speciﬁc characteristics over 1
year was estimated. A separate expert
panel was convened to estimate the time
needed to start or continue to follow patients using continuous subcutaneous
insulin infusion (CSII) or the subset of
type 1 diabetic patients using a continuous glucose-monitoring system (CGM)
throughout 1 year. Panel meetings were
conducted by a facilitator, who gained
group consensus for the inputs and assured that the panel had not overestimated total time.
Time estimates based on baseline case
and best case were determined for each
activity, where baseline case was the amount
of time required assuming a mix of patient
complications, nonoptimal patient/
caretaker adherence, and possible administrative delays (e.g., delays in
scheduling, paperwork, etc.) and best
case was the amount of time required to
provide standard-based care assuming
optimal patient/caretaker adherence, no
patient complications, and no administrative delays. The two primary components
of the model were provider costs and
provider reimbursement. Provider costs
were calculated by multiplying provider
time estimates by the average wage and
overhead amounts for each provider type.
Salary and indirect (overhead) rates were
based on data from nationally representative sources (14,15). Provider cost calculations were repeated for each provider
type involved in each activity. Sums of total provider costs were used to determine
cost per activity, and total activity costs
were used to determine a per-visit cost.
Next, the expert panels’ timing estimates were mapped to Current Procedural Terminology (CPT) and Healthcare
Common Procedure Coding System billing codes and the associated Medicare national average payment rate (adjusted as
necessary for non-Medicare-applicable vignettes) to compute the reimbursement
(based on the expected payer mix for the
patient characteristics) that would be collected by providers as a result of activity
performance. Total reimbursement was ﬁnalized by repeating these revenue calculations in a fashion similar to that used for
the provider costs.
The total reimbursement amount was
compared with the total provider costs
and any differences noted as a “reimbursement gap.” Two reimbursement
gap amounts were calculated using
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Table 2dDiabetes vignettes

Type 1: child
(age 10 years)
Type 1: adult
(age 67 years)
Type 2: adult
(age 40 years)
Type 2: adult
(age 50 years)
Type 2: adult
(age 67 years)

RESULTSdThe survey showed that
practice or employment arrangements
were as follows: group practice in 32.2%
(2–4 physicians 15%; 5 or more physicians 17.2%); solo practice ofﬁce, 13.9%;
and hospital setting, 41.4% (university
teaching hospital, 30.3%; community
teaching hospital, 7.1%; and community
nonteaching hospital, 4.0%). The remaining 12.5% reported working as staff at an
HMO or other private plan, being employed by a diabetes manufacturer, working at an accredited or recognized diabetes
education program, or working as staff at a
community nonteaching hospital.
The results of the baseline model of
the standards-of-care economic model
show that provider costs exceed reimbursements for all scenarios (Table 3),
whereas best case provider time estimates
reimbursement exceeds costs in ﬁve of the
six scenarios. Sensitivity analyses showed
that the model is highly sensitive to assumptions about provider reimbursement, particularly assumptions regarding
the level of ofﬁce visit code reimbursed.
Payers often limit the amount of diabetes
education and nutrition therapy allowed,
and two of the type 1 diabetic patient vignettes are sensitive to assumptions about
the amount of diabetes education and nutrition therapy reimbursed. Provider costs
exceed reimbursement for CSII and CGM
services for both adult and pediatric patients when baseline case time estimates
are used (Table 4). CGM but not CSII
model results were sensitive to assumptions about provider reimbursement.
The annual gap between provider
cost and reimbursement for a typical
adult and pediatric diabetes practice was
calculated based on the number of diabetic patients seen per year. This estimate is based both on the median number
of diabetic patients seen per week for
adult and pediatric practices and the
mean number of patients seen per year
based on the provider survey and data
obtained from the Medical Group Management Association. Depending on the

number and case mix of patients seen by
diabetes care providers, the costs of
treating diabetic patients in an adult
practice would exceed reimbursement
by .750,000 USD/year. For a pediatric
practice, costs would exceed reimbursement by .471,000 USD/year. These
gaps are increased for patients using intensive management technologies such as
CSII and CGM. An adult diabetologist’s
practice would require a 19% increase in
overall reimbursement in order to break
even in the baseline case scenario; the individual diabetologist would require a
63% increase. The reason for the higher
increase in individual reimbursement
compared with the overall practice is the
signiﬁcant disparity between the cost versus reimbursement for evaluation and
management services of providing cognitive services to patients with diabetes. This
disparity is much smaller for such services
such as ophthalmologic evaluation, podiatric care, diabetes education, and nutritional services, which are all considered
part of the practice costs.
CONCLUSIONS AND
RECOMMENDATIONSdThis modeling study demonstrates that compensation for optimal diabetes care is
inadequate and inconsistent with national
standards. Even using conservative assumptions regarding reimbursement, the
model results suggest that provider costs
greatly exceed reimbursement for most
patients for standards-based care. Indeed,
the three scenarios for type 2 diabetes
while representing a spectrum of age,
weight, and comorbidities are relatively
straightforward cases commonly seen in a
primary care setting, suggesting that the
reimbursement gap would be even larger
for more complex cases. There are several
limitations of our modeling study. First, it
uses time estimates based on input from
experienced diabetes providers, which
might be substantially different with another panel of experts or of primary care
providers (PCPs). PCP organizations were
invited to join the DWG but chose not to
do so. The vast majority of people with
diabetes receive their health care from
PCPs and not diabetes specialists; yet, their
care is no less governed by the standards
of care than is care from specialists. While
magnitude of the misalignment of incentives
to provide guideline-driven care is likely to
be less for a PCP because of the diversity of
illness that they see, it will still be substantial given the prevalence of diabetes in the
U.S. In addition, the model assumes that all
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Type 1: adolescent
(age 16 years)

Weight (kg)
25
60
60
80
100
80
Diabetes duration (years)
1
6
40
1
5
15
Comorbidities
None
Psychosocial issues:
CAD, hypertension,
None
CAD, metabolic syndrome CAD, hypertension
rebelling against treatment
hyperlipidemia, retinopathy
Diabetes medications
Multiple daily MDI switching to CSII
Multiple daily injections
Metformin
Metformin, TZD
Metformin
injections
None
None
Antihypertensive, statin,
Antihypertensive, statin, Antihypertensive
Antihypertensive
anticoagulant, angina medication
anticoagulant

Other medications

CAD, coronary artery disease; MDI, multiple daily insulin; TZD, thiazolidinedione.

care.diabetesjournals.org

baseline case and best case estimates. Provider cost, reimbursement, and gap
amounts were calculated on a per-patient,
per-year basis using the median number
of diabetic patients seen per week for
adult and pediatric practices (as found
in the provider survey), multiplied by
the average number of patients seen per
year based on national estimates from the
Medical Group Management Association
(14).

Barriers to diabetes care
Table 3dBaseline and best case reimbursement gaps for evaluation and management services with different reimbursement assumptions*

Diabetes vignette

Baseline/best
(USD)#

Baseline/best MD visits paid
at level 3 E & M (USD)

Baseline/best MD visits
paid at level 4 E & M (USD)

Baseline/best 2 CDE and 2
RD visits/year (USD)

Type 1: age 10
Type 1: age 16
Type 1: age 67
Type 2: age 40
Type 2: age 50
Type 2: age 67

2508/243
2829/28
2436/102
2121/187
2484/78
2797/219

2769/218
21,090/2233
2736/292
2454/229
2817/2137
21,097/2213

2639/111
2961/2103
2588/57
2289/136
2662/28
2949/264

2829/67
21,150/2148
2806/102
2531/125
2484/78
2797/219

E & M, evaluation and management. *Per patient-year. #Baseline case, amount of time required assuming a mix of patient complications, nonoptimal patient/
caretaker compliance, and possible administrative delays (e.g., delays in scheduling, paperwork, etc.). Best case, amount of time required to provide standards-based
care assuming optimal patient/caretaker compliance, no patient complications, and no administrative delays.

options may not be appropriate or possible
in some practice settings at this time.
Care management
Diabetes is unique among chronic diseases
in that, by deﬁnition, it requires a high
level of engagement and never-ending
self-management by patients and (often)
their family members. Improved glycemic
control and thereby reduced complications can be enhanced with greater provider focus on care management. In fact,
enhanced provider/patient communication
leads to greater adherence among patients
with diabetes (16). Among the strategies to
accomplish this are the following:
1. Increasing the use of shared decision
making with providers discussing the
standards of care, the treatment options,
and their recommendations with patients to maximize patient engagement
in self-management of diabetes. This
heightened understanding increases
a patient’s motivation and sense of
empowerment to reach treatment goals
that are their own rather than those of
their providers (17,18).
2. Creating strong teams to implement the
shared decision-making approach and
promoting the use of the core team

Table 4dBaseline case and best case reimbursement gaps for initiation of CSII or CGM
with different reimbursement assumptions*
Technology
CSII: baseline
CSII: level 3 E & M
CSII: level 4 E & M
CGM: baseline
CGM: level 3 E & M
CGM: level 4 E & M

Pediatric: baseline/best (USD)#

Adult: baseline/best (USD)

2289/21,573
2538/21,812
2422/22,435
2375/21,506
2375/21,811
2567/23,328

2103/232
2408/45
2259/192
2662/86
2738/86
2702/86

E & M, evaluation and management. *Per patient/year. #Baseline case, amount of time required assuming
a mix of patient complications, nonoptimal patient/caretaker compliance, and possible administrative delays
(e.g., delays in scheduling, paperwork, etc.). Best case, amount of time required to provide standards-based care
assuming optimal patient/caretaker compliance, no patient complications, and no administrative delays.
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explicitly to patients. The core team
includes a physician (or nurse practitioner or physicians assistant), a nurse, a
dietitian, and a CDE. Other team members that can assist with care include
a podiatrist, a pharmacist, and a psychologist or social worker. Each of these
provider types manages aspects of the
standards of care such as glucose
monitoring, diabetes self-management
education, nutrition therapy, and psychosocial assessment and care (19).
3. Leveraging existing health information technology more fully to assist
patients in diabetes self-management
and track blood glucose values and
overall performance (20–25).
4. Prescribing electronically to improve
monitoring of medication adherence.
The use of electronic prescribing has
increased dramatically in recent years.
By mid-2012, 48% of physicians in the
U.S. are using e-prescribing systemsdan
increase from 7% in 2008 (26–28);
5. Participating in patient registries or
locally based databases to track and
trend goal achievement. Recent emphasis on coordinated care models
that are currently being piloted and
adopted provides an opportunity for
registries to be designed and implemented in a more coordinated and
comprehensive fashion. Accountable
Care Organizations and patientcentered medical homes (PCMHs)
require the collection and sharing
of data on their patient populations
(29–31).
Payment reform
Consideration of a broad spectrum of
payment solutions is necessary to fully
address provider barriers. The problem of
inadequate reimbursement is twofold.
First, much of the care delivered to diabetes patients is not described by existing CPT codes that determine coverage
care.diabetesjournals.org
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standards-based services included in the
model will be covered by all payers. Finally,
it assumes that providers will receive full
reimbursement for the services provided
and that they can collect the full patient
copayment/coinsurance amounts from all
patients. Indeed, the sensitivity analyses
show that the model is sensitive to assumptions about coverage of services and level of
reimbursement, and the gap between
provider costs and reimbursement would
increase signiﬁcantly under differing assumptions. The modeling study conﬁrms
general perceptions of an untenable situation
in which providers are ﬁnancially unable
to meet the established standards of diabetes care that would prevent or delay costly
diabetes complications. The panels’ time
estimates were high and were guided by
the stated goal of what it would take to produce guideline-driven care. We believe that
these time estimates are likely to represent
the large amount of unreimbursed care
that is generally provided to patients with
diabetes.
The DWG recommends the following
changes, which are arrayed across three
areas of provider engagement: care
management, payment reform, and workforce supply. We recognize that some of the
care management and payment reform

Vigersky, Fitzner, and Levinson

1. Reviewing and revising billing codes
in the current fee-for-service system to
more appropriately describe the work
being performed and ensuring that the
coding results in adequate payment.
2. Testing and implementing new payment models that reward providers for
supplying optimal care to patients
with diabetes. Payment models that
hold promise for diabetes include the
following:
i. The episode-of-care payment model
that allows for reimbursement of multiple services at one time covering different providers and different types of
care. Unlike fee-for-service models, it
creates efﬁciencies by encouraging provider teams to work with a set amount of
funding for each care episode and to
tailor that experience to the patient’s
needs. Several pilot programs of diabetes
episode-of-care payments, including the
PROMETHEUS payment model for diabetes, are under way, but there are no
published results at this time (33).
ii. The patient-management-fee model
that provides a monthly per-patient
payment for all care. It would facilitate
extensive care coordination, education, and training services and cover the
various patient-management activities
required to achieve optimal patient
outcomes, including between-visit care
via phone or e-mail and excluding acute
services such as episodes of ketoacidosis.
The payment would account for the
multidisciplinary team required for
optimal care, allowing for education
care.diabetesjournals.org

services from diabetes educators, nutritionists, and dietitians as appropriate.
This model could include a pay-forperformance adjustment.
iii. The diabetes-focused PCMH option
that both encourages care coordination
and aligns reimbursement incentives
while incorporating guideline-directed
quality measures that beneﬁt the patient. Initial evidence suggests that
such a model has potential beneﬁts
for patients, providers, and payers
(30,34,35). It would place value on
the services necessary to provide optimal diabetes care (e.g., between-visit
care and patient education).
These payment models could be applied to a system whereby there are shared
(i.e., group) medical appointments. Some
studies of shared medical appointments
have shown improvement surrogate end
points of A1C and cardiovascular risk in
patients with diabetes (36,37). Such
shared medical appointments may be
used as an integral part of the PCMH.
Workforce supply
The current supply of diabetes specialists,
including both physician and nonphysician providers, is inadequate to meet the
demands of today and certainly will fall
short of future needs, including many of
the care management and innovative payment recommendations. Wait times for
appointments range from 3 to 9 months,
and many practices are closed to accepting new diabetic patients (38). Expanding
the workforce is a necessary investment if
we are to have a chance at resolving the
barriers to optimal diabetes care. The solutions include the following:
1. Forgiving educational loans to make
diabetes care an attractive choice for
new medical professionals. Such programs, similar to the National Health
Service Corps and state-supported
programs, could be implemented by
state or federal agencies, private sector
organizations, and educational institutions through funding from nonproﬁt
foundations and trusts (39–41). This
could counteract the reputation of diabetes care as an underpaid professional
endeavor that dissuades providers from
seeking to enter it as they face looming
debt repayment. For physicians, these
programs could operate in a manner
similar to existing, successful loanforgiveness programs for PCPs and
physicians working in rural and

underserved areas (42). Offering
similar types of loan-forgiveness
programs and other ﬁnancial assistance to potential CDEs and to RDs
specializing in diabetes patient care is
equally critical (43).
2. Realigning ﬁnancial incentives to allow
for more time with diabetic patients and
for the provision of non–face-to-face
care. This will project a more positive
image for those who work to keep diabetic patients healthy.
3. Encouraging diabetes-centric professional societies to promote the positive
attributes of working with diabetic
patients to medical, nursing, pharmacy, and nutrition students.
4. Better educating PCPs including nurse
practitioners and physicians assistants
on the current standards of care, the
principles of proactive management,
and the need for timely referral to
specialist. This training approach acts
as a “force multiplier,” thereby mitigating some of the specialist work
force supply issues.
In summary, the DWG has found that
delivering high-quality, guideline-based
diabetes care is unrealistic given the current care and payment paradigms and
proposes alternative approaches that may
mitigate the increasing medical and ﬁnancial burdens of this epidemic chronic
illness.
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and payment, is considered by payers to
be included or “bundled” into existing
CPT codes, or is described by existing
CPT codes that are not covered or reimbursed by payers. Second, in cases where
appropriate codes exist, the associated
payments are often insufﬁcient. Both of
these problems are exacerbated by the
large amount of non–face-to-face care delivered to patients with diabetes. Better
aligning payment with desired patient
outcomes can both improve outcomes
and lower costs through decreasing emergency department and inpatient hospital
use. For example, contracting with thirdparty payers for pediatric and adolescent
diabetes intensive case-management services has been an effective strategy, since
it allows for intensive education and immediate access to the diabetes care team
for crisis management (32).
The solutions include the following:

Barriers to diabetes care
and reviewed and edited the manuscript. J.L.
applied data to the model, interpreted data,
performed a literature search, and assisted in
writing and editing the manuscript.
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