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Prevention and Treatment of Prediabetes and
Type 2 Diabetes
ABSTRACT
It is the position of the Academy of Nutrition and Dietetics that for adults with pre-
diabetes or type 2 diabetes, medical nutrition therapy (MNT) provided by registered
dietitian nutritionists (RDNs) is effective in improving medical outcomes and quality of
life, and is cost-effective. MNT provided by RDNs is also successful and essential to
preventing progression of prediabetes and obesity to type 2 diabetes. It is essential that
MNT provided by RDNs be integrated into health care systems and public health pro-
grams and be adequately reimbursed. The Academy’s evidence-based nutrition practice
guidelines for the prevention of diabetes and the management of diabetes document
strong evidence supporting the clinical effectiveness of MNT provided by RDNs. Cost-
effectiveness has also been documented. The nutrition practice guidelines recom-
mend that as part of evidence-based health care, providers caring for individuals with
prediabetes or type 2 diabetes should be referred to an RDN for individualized MNT
upon diagnosis and at regular intervals throughout the lifespan as part of their treat-
ment regimen. Standards of care for three levels of diabetes practice have been pub-
lished by the Diabetes Care and Education Practice Group. RDNs are also qualified to
provide additional services beyond MNT in diabetes care and management. Unfortu-
nately, barriers to accessing RDN services exist. Reimbursement for services is essential.
Major medical and health organizations have provided support for the essential role of
MNT and RDNs for the prevention and treatment of type 2 diabetes.
J Acad Nutr Diet. 2018;118:343-353.

POSITION STATEMENT

It is the position of the Academy of Nutrition
and Dietetics that for adults with prediabe-
tes or type 2 diabetes, medical nutrition
therapy (MNT) provided by registered
dietitian nutritionists (RDNs) is effective in
improving medical outcomes, quality of life,
and is cost effective. MNT provided by RDNs
is also successful and essential to prevent-
ing progression of prediabetes and obesity
to type 2 diabetes. It is essential that MNT
provided by RDNs be integrated into health
care systems and public health programs,
and be adequately reimbursed.
OURNAL OF THE AC
EDICAL NUTRITION THER- mately one in three adults 65 years or CLINICAL EFFECTIVENESS OF
Mapy (MNT) is an effective
intervention for the man-
agement of obesity, pre-

diabetes, and diabetes, which have all
increased dramatically in the United
States and worldwide over the last 30
years.1,2 The estimated prevalence
among the general US adult population
is currently 35% for obesity,3 33.9% for
prediabetes,4 and 12.2% for diabetes.4

Compared with non-Hispanic whites,
the highest rates of diabetes are among
non-Hispanic blacks, Hispanics, Amer-
ican Indians, and Asians.5,6 Prevalence
of obesity and diabetes among youth
is also increasing,7-10 and approxi-
older has diabetes.5 Diabetes is recog-
nized as a costly disease and, in 2012,
the total estimated cost of diagnosed
diabetes cases in the United States was
$245 billion, a 41% increase from the es-
timate of $174 billion in 2007.11 While it
is encouraging to note that rates of
diabetes-related complications have
declined substantially over the past 20
years, unfortunately, the burden of dia-
betes continues because of the
continued increase in prevalence.12

MNT is defined as “Nutritional diag-
nostic, therapy, and counseling services
for the purpose of disease management
which are furnished by a registered
dietitian or nutrition professional.”.13

For the purposes of this article, MNT
will be used to describe services
provided by a registered dietitian
nutritionist (RDN).
AD
MNT IN THE MANAGEMENT OF
OBESITY, PREDIABETES, AND
TYPE 2 DIABETES

Impact of MNT on Obesity
The Academy of Nutrition and Dietetics
has analyzed compelling evidence
supporting the effectiveness of MNT in
a broad range of topics, including
obesity, diabetes prevention, and type 2
diabetes.14-19 As obesity is a key risk
factor for the development of predia-
betes and type 2 diabetes, adult weight
management MNT delivered by an RDN
is both clinically and economically
effective for prevention and manage-
ment.14MNT results in both statistically
significant and clinically meaningful
weight loss in overweight or obese
adults, as well as reduced risk for dia-
betes and disorders of lipid metabolism
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and hypertension.20 The Academy’s
Adult Weight Management Evidence-
Based Nutrition Practice Guideline
states: “Forweight loss, the RDN should
schedule at least 14 MNT encounters
(either individual or group) over a
period of at least 6 months.” To
maintain weight loss, the nutrition
practice guideline recommends “at
least monthly MNT encounters over a
period of at least 1 year.”14 The Aca-
demy’s Medical Nutrition Therapy
Effectiveness Systematic Review also
reviewed evidence supporting the
effectiveness of frequent MNT visits.21

“Two to 12 visits (60-minute initial
visit and 20- to 45-minute follow-ups)
were associated with improved weight
(�0.5 kg to �9.0 kg), body mass index
(�0.2 to �7.8), waist circumference
(�2.0 cm to �14 cm), fasting blood
glucose (�5.2 mg to �9.5 mg/dL), total
cholesterol (�4.3 mg to �59 mg/dL),
low-density lipoprotein cholesterol
(�15 mg to �47 mg/dL), low-density
lipoprotein cholesterol (þ2.0 mg
to þ11 mg/dL), and triglycerides
(�12 mg to �60 mg/dL).”
Impact of MNT on Prediabetes
The primary goal of intervening in in-
dividuals with prediabetes, also known
as “categories of increased risk for dia-
betes”22 is to prevent and/or delay pro-
gression to type 2 diabetes. Strong
evidence supports the role of MNT pro-
vided by RDNs as being effective for
managing prediabetes15,16,23,24 via key
positive clinical outcomes on body
weight, energy balance, and healthy
lifestyle changes.23-28 The Academy’s
Prevention of Type 2 Diabetes Evidence-
Based Nutrition Practice Guideline re-
ports that lifestyle intervention deliv-
ered to individuals with prediabetes
“over at least a 3-month period” has
been shown to decrease fasting blood
glucose by 2 to 9 mg/dL (0.11 to 0.5
mmol/L), body weight by 2.6 to 7.1 kg,
and waist circumference by 3.8 to 5.9
cm.15 Greater improvementswere found
in metabolic and anthropometric out-
comes with increased frequency of MNT
visits. The systematic review of MNT
interventions provided by an RDN re-
ported that in the majority of the publi-
cations significant improvements in
weight, glycemic outcomes, waist
circumference, and blood pressure were
doumented.16 Lifestyle interventions
focused on healthy eating and physical
344 JOURNAL OF THE ACADEMY OF NUTRIT
activity and, when compared, improved
clinical outcomesmore thanmetformin.
More recently, the positive impact of
lifestyle interventionswas reaffirmed by
several studies: two among adults with
impaired glucose regulation,29,30 one
among adults with obesity and/or dia-
betes,31 and in two 2017 systematic re-
views32,33—all indicated that small
improvements in weight loss and waist
circumference and/or glycemia can pre-
vent theprogression fromprediabetes to
type 2 diabetes over an extended period
of time. Improvements in qualilty of life,
an important measure of health-related
outcomes, have also been reported in
studies of MNT among adults and pedi-
atric individuals with prediabetes.34-36

The Diabetes Prevention Programs
(DPPs) showed lifestyle changes
improved clinical outcomes more than
medication.28 In addition to reducing the
progression of prediabetes to diabetes,
lifestyle interventions in the DPP,
including a weight loss of 3 kg from
baseline, also improved cardiovascular
risk factors—hypertension and lipid
profiles—compared with placebo and
metformin therapy.37 In a 15-year
report of the DPP, lifestyle intervention
continued to reduce diabetes incidence
by 17%.38 While the majority of evidence
comes fromstudies in adults, there is also
evidence that these efforts are effective in
the general pediatric population.39,40

Therefore, reducing obesity and pre-
diabetes prevalence is vital to prevent
type 2 diabetes. Substantial evidence
indicates that duration and intensity of
lifestyle interventions matter. Of inter-
est is the report from the Community
Preventive Services Task Force.41 They
reviewed 53 studies (30 of diet and
physical activity programsvsusual care;
13 of more intensive vs less intensive
programs; and 13 single programs)
from 66 programs around the United
States. The report concluded that com-
bined healthy diet and physical activity
promotion programs are effective at
decreasing diabetes incidence and
improving cardiovascular disease risk
factors in individuals at increased risk.
More intensive programswere themost
effective, and RDNs were the primary
counselors in these programs.41
Impact of MNT on Type 2
Diabetes
Implementing MNT for the manage-
ment of type 2 diabetes in adults is
ION AND DIETETICS
essential and the Academy’s Nutrition
Practice Guidelines for Type 1 and Type
2 Diabetes in Adults documents the
effectiveness of MNT on both clinical
and quality of life outcomes.17,18 The
nutrition practice guidelines recom-
mend that RDNs, in collaboration with
other members of the health care team,
ensure that all overweight or obese
adults at risk are screened for type 2
diabetes, and that all adults with type 2
diabetes be referred for MNT.17,18 RDNs
should implement three to six MNT
encounters during the first 6 months
and, based on an individualized
assessment, determine whether addi-
tional MNT encounters are needed.
RDNs should implement a minimum of
one annual MNT follow-up encounter
based on strong evidence that
continued MNT encounters produce
maintenance and continued reductions
of hemoglobin A1c (HbA1c) in adults
with type 2 diabetes.

Strong evidence from the nutrition
practice guidelines supports the
role of MNT in the management of
diabetes.17-19 In adults with type 2
diabetes, 21 study arms in 18 studies
reported that MNT significantly lowered
HbA1c by 0.3% to 2.0% at 3 months, and
with ongoing MNT support, decreases
were maintained or improved for
more than 12 months. In studies with a
control or usual care group, HbA1c
remained unchanged or increased by
0.2%. Although MNT interventions were
effective throughout the disease dura-
tion, the decreases in A1C were the
largest when participants were newly
diagnosed and/or had higher baseline
HbA1c levels.17,18 Twelve study arms
from 11 studies reported that MNT
resulted in reductions in the dosing
or the number of glucose-lowering
medications used. However, due to the
natural progression of type 2 diabetes,
medication changes were needed to
achieve glucose goals as study duration
increased. Weight gain associated with
medication use was also prevented by
continued MNT support. Importantly,
improvements in quality of life
(improved self-perception of health
status, increased knowledge and moti-
vation, and decreased emotional stress)
were reported.17,18

In these studies, implementing an
individualized nutrition therapy inter-
vention was of critical importance. A
variety of interventions, such as indi-
vidualized nutrition therapy, energy
February 2018 Volume 118 Number 2
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restriction, portion control, sample
menus, carbohydrate counting, ex-
change lists, simple meal plans, and a
low-fat vegan diet, were implemented
and effective. All approaches resulted
in a reduced energy intake.
Additional evidence further supports

the Academy’s nutrition practice
guideline recommendations. Intensive
nutrition therapy interventions are re-
ported to improve emotional dis-
tresss,42 as well as blood glucose levels
and anthropometric outcomes in
adults with type 2 diabetes with
elevated HbA1c levels despite opti-
mized medication treatment.43 The
LookAHEAD study44 found individuals
who lost weight saw improvement not
only in HbA1c, but also in lipid and
blood pressure outcomes; similar
findings were reported in a 2015 sys-
tematic review.45

In summary, MNT is essential for the
achievement of treatment goals for
both diabetes and prediabetes. Diag-
nostic criteria for prediabetes and type
2 diabetes, and desired treatment goals
are provided by the American Diabetes
Association (ADA) Standards of Medical
Care in Diabetes, and these standards
are updated annually.22
COST-EFFECTIVENESS OF MNT
IN THE PREVENTION AND
MANAGEMENT OF DIABETES
Cost effectiveness of lifestyle and MNT
for the prevention and management of
diabetes has been documented in a
number of studies.46 The Academy’s
systematic review of cost effectiveness
of MNT reported: “Based on six cost-
effectiveness analyses, lifestyle in-
terventions for diabetes prevention
were cost effective in terms of cost per
quality-adjusted life years gained
compared to pharmacotherapy or no
intervention.”46 In addition to the
Academy’s review, the 10-year follow-
up to the DPP, the Diabetes Preven-
tion Program Outcomes Study, also
reported lifestyle intervention to be
cost-effective.47 Furthermore, among
people aged 65 years and older, pre-
diabetes lifestyle interventions were
shown to be highly cost-effective and
possibly cost-saving to a health care
insurance payer such as Medicare.48

Costs were lower when diabetes pre-
vention programs were delivered to
individuals or groups in community or
primary care settings.49 These results
February 2018 Volume 118 Number 2
suggest that it would be fiscally
responsible for Medicare and similar
payers to provide coverage for MNT for
individuals with prediabetes to reduce
diabetes risk. In a recent analysis, the
Centers for Medicare & Medicaid Ser-
vices and an independent actuary also
found that lifestyle-based DPPs were
cost-effective and are slated to cover
DPP classes for Medicare enrollees
starting in January 2018.50

MNT must be provided early in the
diabetes disease process to aid in
reducing the costs and burdens of this
devastating condition. In an economic
analysis of 12,308 patients with dia-
betes, the potential savings from MNT
was measured, and the net cost to
Medicare of covering these services for
Medicare enrollees was estimated.
MNT was associated with a 9.5%
reduction in use of hospital services
and a 23.5% reduction in use of physi-
cian services for individuals with dia-
betes.51 The authors concluded that
after an initial period of implementa-
tion, coverage for MNT can result is a
net reduction in health services use
and costs. In individuals aged �55
years, the savings exceeds the cost of
providing the MNT benefit. Further-
more, RDN visits were more strongly
associated with reduced hospitaliza-
tions than diabetes classes. Each RDN
visit was associated with a substantial
reduction in hospital charges,51 sug-
gesting that providing these services in
the primary care setting may be highly
cost effective for the health care sys-
tem. More recently, Howatson and
colleagues52 also demonstrated that
dietetic interventions achieved a sig-
nificant impact on a number of chronic
health conditions, including diabetes,
which results in economic benefits.
ROLES AND RESPONSIBILITIES
OF RDNs IN DIABETES CARE

Implementation of MNT
As noted, the Academy has published
evidence-based nutrition practice
guidelines for prediabetes and diabetes
that also review MNT implementa-
tion.15-19 Nutrition practice guideline
recommendations are incorporated
into the Nutrition Care Process, a sys-
tematic problem-solving method for
RDNs to think critically and make de-
cisions that affect practice-related is-
sues.53 The Nutrition Care Process
JOURNAL OF THE ACAD
involves four key nutrition steps:
assessment, diagnosis, intervention,
and monitoring and evaluation,54

which promote evidence-based prac-
tice using the highest-quality evidence
available to make practice decisions.

The implementation of the nutrition
practice guidelines into practice must
be individualized to assist the RDN to
successfully integrate MNT into the
overall management of diabetes and
prediabetes.55 Individualization is a
collaborative effort between the client
and RDN. The goals of diabetes MNT
are to achieve positive clinical out-
comes including attaining individual-
ized glycemic, lipid, and blood pressure
goals, attaining and maintaining body
weight goals, and delaying or prevent-
ing the complications of diabetes.56 For
those with prediabetes, the goals of
MNT are a modest weight loss and
moderate physical activity.

A 2015 joint position statement on
self-management education and sup-
port in type 2 diabetes from the Acad-
emy, ADA, and American Association of
Diabetes Educators (AADE) reviews an
algorithm of care for adults with type 2
diabetes, which outlines the need and
frequency for MNT interventions.57 The
algorithm defines four critical times to
assess, provide, and adjust diabetes
self-management education and sup-
port (DSMES), including MNT: at diag-
nosis; annually for assessment of
education, nutrition, and emotional
needs; when new complicating factors
(health conditions, physical limitations,
emotional factors, or basic living
needs) arise that influence self-
management; and when transitions in
care occur.

The Diabetes Care and Education
Practice Group of the Academy pub-
lished revised “Standards of Practice
and Standards of Professional Perfor-
mance for Registered Dietitians
(Generalist, Specialty, and Advanced) in
Diabetes Care,”58 which define the
three levels of practice in diabetes
care.59 The standards are regularly
reviewed, revised, and designed to
promote the provision of safe, effective,
and efficient RDN services. RDNs, and
nutrition and dietetic technicians,
registered under the direction of the
RDN, are uniquely qualified to provide
nutrition care for individuals with
prediabetes and diabetes based on
nutrition practice guidelines. Figures 1
and 2 summarize the roles and
EMY OF NUTRITION AND DIETETICS 345



Screening and referral: In collaboration with other health care team members, the RDN should ensure that:
� All individuals are screened for risk of type 2 diabetes using a recognized screening tool, such as the American Diabetes

Association Type 2 Diabetes Risk Test
� Determine the appropriate actions to be taken based on the results of the screening

MNT encounters: For prevention in high-risk groups (individuals with prediabetes or metabolic syndrome), the RDN should:
� Provide MNT encounters
� Increase frequency of encounters to optimize outcomes

Nutrition assessment: For individuals at high risk for type 2 diabetes, the RDN should assess the following, but not limited to:
� Glycemia (fasting blood glucose, 2-hour post-prandial blood glucose, and hemoglobin A1c)
� Lipid and blood pressure risk factors
� Anthropometrics
� Physical activity
� Medications and supplements
� Dietary factors
� History of depression
� Obesigenic/diabetogenic environment
� Socio-economic status
� Food security

Nutrition intervention: For individuals at high risk of type 2 diabetes, the RDN should:
� If overweight or obese, prescribe a weight-reducing eating plan and support weight loss using evidence-based practice

guidelines
� Individualize the nutrition prescription for macronutrients
� Encourage fiber and whole-grain food intake
� Encourage moderate intensity physical activity
� If prescribed medication, educate on potential food and drug interactions and nutrition-related adverse effects
� Counsel based on established, well-defined behavior changes

Coordination of care: Implement MNT and coordinate care with a multi-disciplinary team and important others (eg, family,
friends, and colleagues) in a wide variety of settings

Nutrition monitoring and evaluation: Monitor and evaluate the following, but not limited to:
� Glycemia
� Anthropometrics
� Lipid profile and blood pressure
� Physical activity
� Medications and supplements
� Dietary factors

Advanced training: Seek specialized training as needed and noted in Figure 2.

Figure 1. Roles and responsibilities of registered dietitian nutritionists (RDNs) providing medical nutrition therapy (MNT) for persons
with prediabetes. (Adapted from reference 15.)

FROM THE ACADEMY
responsibilities of RDNs implementing
nutrition practice guidelines into the
three levels of practice in diabetes
care.15-19,58
Role of RDNs beyond MNT
As a team member, the RDN possesses
unique skills in the real-world appli-
cation of food and nutrition, in addition
to specialized training in diabetes care.
This positions RDNs to adeptly facili-
tate the overall care of the individual
with diabetes in a primary care
346 JOURNAL OF THE ACADEMY OF NUTRIT
practice, clinic, hospital, or other facil-
ity. As noted in the Standards of Prac-
tice, other activities that RDNs may be
involved with include self-blood
glucose monitoring training and inter-
pretation, and device training and ad-
justments (glucose meters, insulin
pumps, insulin delivery systems,
continuous blood glucose monitoring
devices).58,60,61 RDNs are also diabetes
education program coordinators. Ac-
cording to data in 2015, 34% of current
ADA Education Recognition Programs
have an RDN program coordinator.
ION AND DIETETICS
Recognition refers to diabetes educa-
tion programs who have met or
exceeded established guidelines and
quality measures as written by the
recognition requirements developed by
the ADA.62 RDNs also are coordinators
of diabetes education programs
accredited by the AADE Diabetes Edu-
cation Accreditation Program Diabetes
Education Program.63 Other re-
sponsibilities include the facilitation of
medication adjustments, being disease
case managers for insurers and em-
ployees, and involvement in corporate
February 2018 Volume 118 Number 2



Screening and referral: In collaboration with other health care team members, the RDN should ensure that:
� All overweight/obese adults at risk are screened for type 2 diabetes
� Individuals with type 2 diabetes are referred for MNT

MNT encounters: The RDN should implement:
� A minimum of three to six MNT encounters during the first 6 months; determine whether additional MNT encounters are

needed
� A minimum of one annual MNT follow-up encounter

Nutrition assessment: The RDN should assess the following to formulate the nutrition care plan:
� Biochemical data, medical tests, and medication usage
� Nutrition-focused physical findings
� Client history
� Food/nutrition-related history, including food behavior and habits
� Dietary supplement and complementary and alternative medicine practices.
� Client’s psychological and social situation

Nutrition intervention: The RDN should individualize the nutrition prescription and implement evidence-based guidelines in
collaboration with the adult with diabetes:

� A variety of eating patterns are acceptable
� A healthful eating plan is encouraged for appropriate-weight persons with diabetes; a reduced energy healthful eating

plan is encouraged for overweight and obese persons with diabetes
� Individualize the macronutrient intake composition within the appropriate energy intake
� Educate on carbohydrate management strategies including fiber, glycemic index, and sweetener (nutritive and

non-nutritive) recommendations
� Educate on the role of protein intake in diabetes management
� Encourage consumption of a cardio-protective eating pattern within the recommended energy intake
� Advise there is no clear evidence of benefit from vitamin, mineral, and/or herbal supplementation in people who do not

have underlying deficiencies
� If choice is to drink alcohol, it should be done in moderation (one drink/day or less for adult women and two drinks/day

or less in adult men)
� Encourage an individualized physical activity plan
� Educate on self-monitoring of blood glucose and using data to adjust therapy

Coordination of care: Care systems should support team-based care and community involvement to meet person’s needs: implement
and coordinate care with an interdisciplinary health care team, the person with diabetes, and important others (eg, family, friends, and
colleagues).

Nutrition monitoring and evaluation: The RDN should monitor and evaluate to determine effectiveness of MNT:
� Biochemical data, medical tests, and medication usage
� Nutrition-focused physical findings
� Client history
� Food/nutrition-related history
� Dietary supplement and complementary and alternative medicine practices
� Client’s psychological and social situation

Generalist (competent): Implements Nutrition Practice Guidelines for type 1 and type 2 diabetes using the nutrition care process.

Specialty (proficient): Implements education and training on diabetes self-care tasks/skills/topics such as instruction on self-monitoring
of blood glucose; hypoglycemia recognition and treatment; blood glucose targets; assesses blood glucose monitoring results and
needs for MNT and medication adjustments; calculates insulin-to-carbohydrate ratios and insulin sensitivity factors; assesses other
metabolic outcomes.

Advanced (expert): Implements education and training on devices (monitors, insulin pumps, pods, continuous glucose monitors);
recommends meal plan and diabetes medication adjustments, if needed; evaluates management (evaluation of trends, review of
glucose data) and other diabetes self-management behaviors; drives and directs clinical practice; conducts and collaborates in research;
leads in the advancement of diabetes care.

Figure 2. Roles and responsibilities of registered dietitian nutritionists (RDNs) providing medical nutrition therapy (MNT) for persons
with type 2 diabetes.17-19,58
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and facility wellness programs. RDNs
are also important in DPPs serving as
instructors and/or as coordinators.
RDNs are uniquely positioned to

fulfill key needs, and the roles of the
RDN continue to expand.64,65 They are
involved in patient-centered medical
homes within physician offices where
individuals have a team of providers
for care, and accountable care organi-
zations.66,67 Furthermore, RDNs can
participate in shared medical appoint-
ments (also known as shared medical
visits, group medical visits, or groups
clinics)65-70 by providing expertise to
small groups in partnership with a
primary care provider. Nutrition coun-
seling via technology is another
expanded role with the data support-
ing the use of frequent MNT via face-
to-face, online, or telephone.71,72

Because RDNs possess a variety of
attributes that include training in com-
munications, counseling, food science,
pathophysiology, biochemical sciences,
clinical nutrition and diabetes care
skills, cultural and psychosocial aware-
ness, and the ability to use collaborative
approaches to providing patient care,
they are well-suited to provide value
added programs of all types. RDNs also
take roles in non�patient-centered
arenas. Worksite wellness programs,
which are becoming more common
throughout the United States, are
a venue opportune to the RDN
skillset.73-76 Program, patient care,
and data and resource management
coordination, whether at the level of an
insurance company or within a primary
care clinic, are other employment
opportunities that lend themselves
to the unique skillsets of RDNs. Addi-
tional programs RDNs are involved in
as coordinator or as a health care
professional on the health care team
include the Medicare Special Needs
Plan,Medicare’sEveryonewithDiabetes
Counts Program, Lower Extremity
Amputation Prevention Programs,
Chronic Disease Self-Management
Program, We Can! Initiatives, Indian
Health Services Special Diabetes
Programs for Indians, and state
government-supported programs.
Barriers to Access for RDN
Services
The role of MNT and the RDN is
important in both the management
and prevention of diabetes.
348 JOURNAL OF THE ACADEMY OF NUTRIT
Unfortunately, national data indicate
that only about half of those in-
dividuals with diabetes actually receive
any diabetes education,77 and even
fewer see an RDN. In a study of 28,404
individuals with diabetes, only 9.1%
had at least one nutrition visit within a
9-year period.78 Some of the potential
barriers to accessing RDN services
include geographic accessibility; vari-
able health insurance benefits for MNT;
lack of understanding of benefits and
coverage among consumers and health
care providers, including RDNs;
inability to provide MNT and Diabetes
Self-Management Education on the
same day; and limitations of provider
directories. Those populations at high-
est risk for obesity, prediabetes, and
type 2 diabetes are also often more
likely to have difficulties accessing
MNT services.79

Despite the evidence of effectiveness
of RDN services and diabetes education
and support, underutilization of RDN
services for DSMES is evident in both
acute care and outpatient settings.57,80

This is true also of referrals for
DSMES, as in one study only 6.8% of
privately insured individuals with type
2 diabetes diagnosed within the last 12
months received DSMES,81 and only 4%
of Medicare individuals received
DSMES or MNT services.82 Effective-
ness of RDN services to individuals
with prediabetes and diabetes and to
the health care team providing dia-
betes care/management and educa-
tion/support is of proven effectiveness,
and reducing barriers to RDN services
is essential.
REIMBURSEMENT FOR MNT

Medicare Reimbursement
A physician referral is needed for MNT
for Medicare reimbursement. Providers
need to follow local and national reg-
ulations to be eligible for reimburse-
ment, and qualifications require
obtaining a National Provider Identifier
number. Current Procedural Terminol-
ogy and billing procedures for MNT
within government-funded programs
and private sector insurance plans are
varied and have been widely inter-
preted by carriers and billing agencies.
The regulations for billing Medicare
Part B for MNT are defined by Centers
for Medicare & Medicaid Services.
Since January 1, 2002, RDNs have been
ION AND DIETETICS
able to bill Medicare Part B for MNT
provided to individuals with diabetes
and/or renal disease using Current
Procedural Terminology codes 97802,
97803, or 97804. This Medicare benefit
allows 3 hours of MNT in the first
referral year and 2 hours in each sub-
sequent calendar year. Medicare may
cover additional visits for MNT when
there is a documented change in
medical condition; however, a new
referral is needed using codes G0270 or
G0271 for these additional hours
beyond the annual benefit.83,84 The
Medicare benefit also allows 10 hours
of DSME the first year of diagnosis and
then 2 hours of continuing education
thereafter; however, Centers for Medi-
care & Medicaid Services mandates
that DSMES cannot occur on the same
day as MNT. (Note that Medicare uses
the term diabetes self-management
training for reimbursement, not DSME
or DSMES).
Other Reimbursement for
Nutrition Therapy
As of 2016, forty-six states and the
District of Columbia had some law that
requires health insurance policy
coverage for diabetes treatment. These
laws impact both the private market
place, as well as state Medicaid pro-
grams. The US Preventative Services
Task Force recommends screening for
abnormal blood glucose as part of car-
diovascular risk assessment in adults
aged 40 to 70 years who are over-
weight or obese.85 Clinicians should
offer or refer patients with abnormal
blood glucose to intensive behavioral
counseling interventions to promote a
healthful diet and physical activity.86

The recommendation does not guar-
antee coverage by all plans and does
not guarantee RDNs as providers of
such services.61,87

Nutrition services, including diabetes
education by an RDN, are also generally
part of the bundled payment system in
acute care settings.88,89 Nutrition ser-
vices for individuals receiving Medi-
care benefits may be included in long-
term care settings as part of bundled
payment. MNT provided to Medicare
beneficiaries in the home setting could
be a component of a bundled payment,
or it might be a separately billable
service under part Medicare Part B.90

The growing adoption of alternative
payment models presents an
February 2018 Volume 118 Number 2
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opportunity to support nutrition ser-
vices provided by RDNs to individuals
with diabetes and prediabetes in mul-
tiple settings, based on the cost-
effectiveness of MNT and stakeholder
focus on improving quality and out-
comes, and decreasing the total cost of
care.
NUTRITION THERAPY AND
DIABETES SELF-MANAGEMENT
EDUCATION AND SUPPORT
Nutrition therapy is an integral
component of the National Standards
for DSMES programs.22,53,57,91,92 Multi-
disciplinary teams are recommended
to provide care for people with dia-
betes.91 Multiple studies have found
that DSMES is associated with
improved diabetes knowledge,
improved self-care behavior, improved
clinical outcomes, such as lower
HbA1c, lower self-reported weight,
improved quality of life, healthy
coping, and lower costs.93 Better
outcomes were reported from DSMES
interventions that were longer and
included follow-up support, that were
culturally and age-appropriate, that
were tailored to individual needs and
preferences, and that addressed psy-
chosocial issues and incorporated
behavioral strategies. Both individual
and group approaches have been
found to be effective. Ultimately,
however, individualization is the
most important aspect of DSME and
MNT for diabetes management and
prevention.17-19,55,94-96

Typically, programs involve both an
RDN and a registered nurse as in-
structors and/or coordinators of the
DSME program. The ADA and the AADE
recognize that RDNs can also function
as a diabetes instructor to deliver
DSME in a single discipline education
program. Instructors in recognized
programs must achieve ongoing
continued education hours specific to
diabetes to maintain their role as a
qualified instructor per recognition
standards.62,63,97

RDNs have achieved comprehensive
education and training and may pursue
additional validating professional cer-
tification in treating individuals with
prediabetes and diabetes. Some RDNs
who choose to specialize in diabetes
care may become a Certified Diabetes
Educator (CDE) and/or become Board
Certified in Advanced Diabetes
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Management (BC-ADM).97 Within their
scope of practice, CDEs and BC-ADMs
can engage in adjusting medications,
treating and monitoring acute and
chronic complications, counseling in-
dividuals on lifestyle modifications,
addressing psychosocial issues, and
participating in research and mentor-
ing. According to a 2015 survey report
by AADE, approximately 91% of the
RDNs who responded were CDEs and
2% were BC-ADMs; and 36% reported
volunteering time to diabetes-related
activities, which demonstrates signifi-
cant professional engagement.98 RDNs
were 35% of the AADE membership
respondents, demonstrating the num-
ber of RDNs who are involved in dia-
betes management and education. In
addition, in 2015, 5,924 RDNs were
members of Diabetes Care and Educa-
tion Practice Group. Professionals
involved in diabetes care contribute to
community events and charitable
organizations related to diabetes as
well.98
SUPPORT FOR THE ROLE OF
NUTRITION THERAPY AND/OR
RDNs
Guidelines from major medical and
health organizations have recognized
the essential role of MNT for the pre-
vention and treatment of type 2 dia-
betes and/or the important role of
RDNs.22,57,99-102 The ADA states that
MNT is an integral component of dia-
betes prevention, management, and
self-management education.22,57 In
addition, all individuals with diabetes
should receive individualized MNT,
preferably provided by a RDN who is
knowledgeable and skilled in providing
diabetes MNT. In individuals with dia-
betes, individualized education ses-
sions and comprehensive group
diabetes education programs including
nutrition therapy effectively improve
blood glucose levels.22,94

One of the founding principles of the
Consensus Statement by the American
Association of Clinical Endocrinologists
and American College of Endocrinolo-
gists on the Comprehensive Type 2
Diabetes Management Algorithm101 is
lifestyle optimization, which should
begin with MNT counseling and edu-
cation. The American College of Cardi-
ology, the American Heart Association,
and The Obesity Society also support
the role of the RDN in the management
JOURNAL OF THE ACAD
of overweight and obesity in adults.102

These professional organizations
authenticate the importance of MNT
and interventions of the RDN for dia-
betes care, as well as interventions for
associated risk factors leading to the
development of the disease.
SUMMARY
Analysis of current research and evi-
dence strongly supports the role of
MNT and RDNs in the treatment and
prevention of diabetes. Fundamental to
the management of type 2 diabetes is
the inclusion of MNT into the treat-
ment plan for the individual with dia-
betes. MNT provided by RDNs can
prevent progression of obesity to pre-
diabetes, and from prediabetes to type
2 diabetes. RDNs are uniquely trained
and have the skills to practice inde-
pendently or as a team member in
health care systems or public health
programs. They have the ability to
individualize care based on the per-
son’s needs, abilities, and resources and
to work collaboratively with in-
dividuals and health care providers to
improve outcomes. MNT provided by
RDNs must be deliberately integrated
into diabetes management, diabetes
prevention, and diabetes self-
management education and support
programs. Furthermore, evidence
demonstrates the cost-effectiveness of
MNT interventions. Diverse MNT in-
terventions should be adequately
reimbursed by third-party payers in
current and future health care system
environments for the treatment and
prevention of prediabetes and diabetes.
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