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ABSTRAGT

In the 1990s, the American Dietetic Association (ADA}
began developing nutrition practice guidelines for regis-
tered dietitians (RDs) and evaluating how their use af-
fected clinical outcomes. Clinical trials and cutcomes re-
search report that diabetes medical nutrition therapy,
delivered using a variety of nutrition interventions and
multiple encounters, is effective in improving glycemic
and other metabolic outcomes. The process of developing
nutrition practice guidelines has evolved into evidence-
based nutrition practice guidelines, which are diseasef
condition-specific recommendations and toolkits. An ex-
pert work group identified important clinical questions
related to diabetes nutrition therapy. Research studies
were analyzed and evidence summaries and conclusion
statements written and graded for strength of research
design. Based on the research conclusions, evidence-
based nutrition recommendations and guidelines for
adults with type 1 and type 2 diabetes were formulated.
The ADA evidence-based nutrition practice guidelines for
diabetes are published in the Web-based evidence analy-
sis library. The recommendations are similar to those of
the American Diabetes Association, although developed
using a different method. To define the RD’s professional
practice, the ADA has published the Scope of Dietetics
Practice Framework, the Standards of Practice and Stan-
dards of Professional Performance, and specialized stan-
dards for the RD in diabetes nutrition care. The latter
defines the knowledge, skills, and competencies required
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by RDs to provide diabetes care at the generalist, special-
ist, and advanced practice level.
J Am Diet Assoc. 2008;108:552-558.

umented a need for both development of nutrition

practice guidelines and studies evaluating how their
use affects clinieal outcomes (1). Nutrition practice guide-
lines were written for type 1, type 2, and gestational
disbetes (2-4). These guidelines were implemented and
showed that medical nutrition therapy (MNT) positively
affects diabetes outcomes (5-7). Commentaries on evi-
dence for effectiveness of diabetes MNT provided by reg-
istered dietitians (RDs) have been published (8,9). The
role of the RD in contributing to improved outcomes—
clinical as well ag quality of life—are described in the
Scope of Dietetics Practice Framework, Standards of
Practice and Standards of Professional FPerformance
(10,11). This article reviews diabetes MNT ouicomes
data, ADA’s process for developing evidence-based nutri-
tion practice guidelines, ADA’s 2008 evidence-based nu-
trition recommendations for adults with type 1 and type
2 diabetes and recommendations from the American Di-
abetes Association, and defines professional practice for
RDs.

I n 1990, the American Dietetic Association (ADA) doe-

EFFECTIVENESS OF DIABETES MNT INTERVENTIONS

Nutrition therapy for diabetes is effective. Randomized
controlled trials and observational studies of MNT have
documented decreases in hemoglobin Ale (HbAle) of
~1% to 2% (range=-0.5% to —2.6%), depending on the
type and duration of diabetes (8,9). Diabetes MNT has
the greatest impact at initial diagnosis, and it continues
to be effective at any time during the disease process.
Outcomes resulting from nutrition interventions are gen-
erally known in 6 weeks to 3 months and evaluation
should be done at these times. At 3 months, if no clinical
improvement has been seen in glycemic contrel, the RD
needs to recommend a change in medication(s). Type 2
diabetes is a progressive disease, and as S-cell function
decreases, blood glucose—lowering medication(s) must be
combined with MNT to achieve blood glucose goals (5).
Nutrition counseling must be sensitive to the personal
needs and cultural preference of the individual and their
willingness and ability to make changes (2,3,12}. Re-
search shows that there are many types of nutrition in-
terventions that are effective (5,6,13-31). Central to these
interventions are multiple encounters to provide educa-
tion and counseling initially and on a continued basis.
The Table summarizes the evidence, both for MNT and
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Table. Summary of evidence for effectiveness of medical nutrition therapy {MNT) in type 1 and type 2 diabetes

Type of Study No. of HCP? gonducting Change in
Type of study diabetes {ength subjects Nutrition intervention HNo. of interventions intervention HbATc" (%6)
Randomized controlled trials
MHT studies
UK Prospective Diabetes Study Group, Type 2 3 mo 3,044 Decreased energy, 50% CHO®, 20% protein, 3 {1-mo intervals) Digtitian 1 1.9
1890 (13) 30% fat
Franz and colleagues, 1995 (5) Type 2 6 mo 179 Individualized MNT 3 {within first 6 wks) 4-yr duration RD¢ log
of diahetes RD 117
3 {within first 6 wks) newiy
diagnosed
Kulkarni and colleagues, 1998 (6) Type 1 3 mo 54 Type 1 nutrition practice guidelines 2-4 (108 min/3 ma) RD 11.0
Miller and colleagues, 2002 (14) Type 2 1yr 98 Nutrition education, emphasis on food 10 weekly sessions RO jo0s
fabeling
Gefdhaber-Fiebert and colleagues, Type 2 12 wks 75 Portion control and healthy food choices 11 weekly nuirition classes {90 min} Nutritionist 118
2003 (15)
Ziemer and ¢elleagues, 2803 (16) Type 2 6 me 648 Healthy food choices and exchange lisis 4 finitial, 1, 2, 4 wks) RD 18
MNT/DSMT® studies
Giasgow and colleagues, 1992 (17} Type 2 6 mo 102 Decreased energy/fat, increased fiber 10 sessions (over 12-wk period) R, psychologist, L1.0
exercise therapist
Sadur and colleagues, 199 {18) Type 2 B ma 185 Healthy food choices B (monthly 2-hour cluster visit) RO, RN’ psychologist, i13
RPhY
DAFNE Study Group, 2002 (19) Type 1 § mo 169 Advanced CHO counting: insulin-to-GHO S-day course RD, RN 110
ratics
Rickneim and colleagues, 2002 {20) Type 2 6 mo 170 CHO counting, portion control, meat spacing 4 {initial, 2 wks, 3, 6 months) RD, RN lz2o
Polensky and colleagues, 2083 (21} Type 182 6 mo 167 Usual care——standardized meal plan Usual care/glr mailing RD, RN, MD", exercise 7
BSMT-individualized MNY 3.5-day program -+ 6-mo case physioogist 123
management
Dbservational studies
MNT studies
Detahanty and Halforg, 1993 (22 Type 1 9yr 623 Intensive MNT; exchange fists; CHO counting Quarterly visits during intensive 1] 109
therapy {averaged 4.1 years)
Johnson and Thomas, 2001 (23) Type 2 Ty 162 Individualized MNT Minimum of 2 visits RD lz
Lemon and colleagues, 2006 (24) Type 2 6 me 244 Individualized MNT by RD; CHO counting 1-6; average of 2 times and 111 RD 1.7
and simplified meal plans min
Gaetke and colleagues, 2006 (25) Type 2 3 mo 175 Individualized nutrition counseling session 1 RD 128
MNT/DSMT studies
Pigber and colleagues, 1995 {26) Type 1 3yrs 210 CHO counting; insulin-to-CHO ratios 5 days (24 h total) Dietitian, RN 112
Christensen and colieagues, 2000 (27} Type 1 and 2 3 me 102 MNT by RD-individualized goals 2 (2 weeks apart) RD §1.8
Graber and colleagues, 2002 (28) Type 2 3mo 350 individualized MNT 12 {weekly for 3 ma} AD, R 117
Bannister and colleagues, 2004 {28) Type 2 1yr 70 Basic nutrition; individuatized meal plans 4-hour class; 1-2 individual RD 1RD, 2 ChEs 115
consyit; monthly groups
Bray and colleagues, 2005 (30} Type 2 1yr 160 9 Mutrition education classes -+ nurse case 4 gessions in 6 mo Nutritionist, RN, MD, L1
management RPR
Ghima and colleagues, 2005 (31) Type 2 90 days 1o 438 individual MNT sessions, heart healthy foods 3-2 t group classes + 2-3 R[, RN L 1.8
3 years individual MNT sessions

2HCE=health care provider.
“HhAic=hemoglcbin Alc.
“CHO=carhohydrate.
“RD=registered dietitian.

*DSMT=diabeles seif-management training.

‘RN=registered nurse.
9APh=registered pharmacist.
"MD = physician.

'CDE=certified diabetes educator,




for MINT in combination with diabetes self-management
training, and includes nutrition interventions utilized,
number of encounters (sessions), and the health care
providers involved in the care.

Studies in the Table were identified from the ADA’s
evidence analysis library (32) and studies identified in
previously published articles {8,9). MNT studies report
the outcomes of nuirition interventions provided by a
dietitian (or food and nutrition professional). The MNT
and diabetes self-management training studies also in-
clude a nutrition intervention, but the diabetes seif-man-
agement training was provided by a multidisciplinary
team, which included at least a minimum of an RD and
registered nurse. Studies include randomized clinical tri-
als, cross-sectional studies, nonrandomized single inter-
vention outcome studies, chart reviews, and chart audits.
Because it is consistently reported across all studies,
HbAle is the clinical outcome included in the Table. Al-
though important, other outcomes such as blood pres-
sure, lipids, change in weight, or in body mass index are
not consistently reported and therefore are not included
in the Table.

ADA'S FOUR-PHASE EVIDENGE-BASED NUTRITION PRACTICE
GUIDELINES PROCESS

The ADA evidence-based nutrition practice guidelines
are developed based on a four-phase systematic process
for identifying, analyzing, and synthesizing scientific ev-
idence. The results of this process are the evidence-based
recommendations and treatment algorithms that guide
RDs in providing therapy that produces optimum out-
cormes,

Phase one in the process is the selection of a topic and
expert work group. Currently, the ADA has work groups
for 24 topics, including diabetes. Expert work groups are
appointed by the ADA’s Evidence-Based Practice Com-
mittee. Phase two is the evidence analysis process, which
includes seleetion of important practice questions, iden-
tification of research studies that meet predetermined
criteria, analysis of the research, and grading of the re-
search based on the strength of the evidence elements.
The eonclusion statement is graded using grade I, 11, and
ITI for good/strong, fair, and limited/weak, respectively;
grade TV signifies expert opinion only, and grade V indi-
cates a grade not assignable (32).

Phase three is the writing of the recommendations
based on the research evidence for each question. Recom-
mendations for a course of action for the RD are based on
evidence as well as clinical experience, expert opinion,
cost, and patient values. Links are provided from the
recommendation page to the supporting evidence. Clini-
cal algorithms (step-by-step flow charts) for treatment
are then developed.

Phase four is the development and field testing of teol-
kits to support implementation of the recommendations
and aigorithms. They incorporate the Nutrition Care Pro-
cess, including nutrition care standardized language
(33,34).

The nutrition practice guidelines are reviewed by ex-
perts from many disciplines. Evidence is also updated on
a regular basis to ensure they reflect current science and
best practice. A literature search on each guideline topic
is done on an annual basis and a determination is made
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about whether the information could change the pub-
lished recommendation or rating. If a revision is not
warranted, the guideline will undergo a complete revision
every 3 to b years,

APPLICATION OF EVIBENGE-BASED NUTRITION PRACTIGE
GUIDELINES PROCGESS TG DIABETES

An expert work group was appointed fo revise the ADA’s
Nutrition Practice Guidelines for Type 1 and Type 2 Di-
abetes Mellitus (35). In order to develop nutrition prac-
tice guidelines, the work group began by defining critical
clinical questions related to diabetes nutrition therapy.
The inclusion and exelusion criteria for research studies,
search terms, and databases searched, articles identified
through “hand searching,” and the articles included and
excluded with a reason for the exclusion can be found on the
ADA Web site at www.eatright.org/adaevidencelibrary. A
trained analyst critically appraised each article that met
the inclusion criteria and summarized it using the review
worksheet used for analysis by all evidence-based nutrition
practice guidelines work groups. A summary of the evidence
and a conclusion statement were written. The evidence
summaries and conclusion statements were then used to
develop the nutrition recommendations.

EVIDENCE-BASED NUTRITION PRACTICE GUIDELINES DIABETES
CRITICAL QUESTIONS

The following are the identified questions and number of
studies analyzed for each question. The studies analyzed
are available in the ADA’s evidence analysis library (32).
The ADA evidence-based nutrition practice guidelines
recommendations for adults with type 1 and type 2 dia-
betes are available at www.dce.org/links/jada/00448 htm.

1. How effective is the use of MNT implemented by RDs
in diabetes management? Sixfeen studies were re-
viewed to evaluate the effectiveness of MNT provided
by an RD.

2. What is the relationship between carbohydrate intake,
sucrose, glycemic index, fiber, and nonnutritive sweet-
eners and metabolic outcomes in people with type 1
and type 2 diabetes? Nine studies were evaluated re-
lated to carbohydrate intake; 15 studies for sucrose, 16
studies for glycemic index, 15 studies for dietary fiber,
and 8 studies for nonnutritive sweeteners,

3. What is the relationship between protein intake and
metabolic outcomes in people with type 1 and type 2
diabetes? Five studies in people with normal renal
funetion and six studies on the effect of lower-protein
diets in the management of diabetic nephropathy were
evaluated.

4. What is the effect of weight management on metabolic
outcomes? Twenty-two randomized clinical trials on
weight management in people with diabetes with a
minimum 1-year duration/follow-up were reviewed.

5. What is the effect of physical activity combined with
MNT on metabolic outcomes? Fourteen studies involv-
ing physical activity in people with type 2 diabetes and
four studies involving exercise in people with type 1
diabetes were analyzed.

6. What is the relationship between self-blood glucose
monitoring and continuous glueose monitoring and




metabolic outcomes? With regard to self-blood glucose
monitoring, 7 studies in people with type 1 diabetes
and 18 studies in type 2 diabetes were reviewed. Sev-
enteen studies on continuous glucose monitoring were
reviewed.

7. What evidence supports nutrition interventions in the
treatment and prevention of cardiovascular disease?
Twenty-one treatment studies in people with diabetes
and cardiovascular disease, using a variety of nutri-
tion interventions over different time periods, were
evaluated and 12 prevention studies for eardiovascu-
lar disease in people with diabetes were reviewed.

COMPARISON OF NUTRITION RECOMMENDATIONS FOR
DIABETES

The American Diabetes Association also has published
nutrition therapy recommendations and interventions,
but uses a different process for their development (12,36).
The American Diabetes Association’s most recent nutri-
tion recommendations are delineated in a nutrition posi-
tion statement published in 2008 (12). Recommendations
are based on a technical review (37) and key references
published since the year 2000. A technical review is an
analysis of literature related to a specific topic, including
research studies, review articles, and conference proceed-
ings. The American Diabetes Association uses an evi-
dence-grading system that is different than ADA’s—clin-
ical practice recommendations are assigned ratings of A,
B, or C, depending on the quality of the evidence (36).

The ADA and the American Diabetes Association nu-
trition-related recommendations for diabetes are avail-
able at www.dce.org/links/jada/00448.htm (12,32,38). It
should be noted that the ADA recommendations first
describe “what to do” and then state “why.” The “why”
summarizes the evidence used to make the recommenda-
tion. The recommendations are rated as Strong, Fair,
Weak, Consensus, or Insufficient Evidence and as condi-
tional or imperative statements. Conditional statements
apply to specific situations, while imperative statements
are broadly applicable to the target population.

SGOPE OF PRACTICE AND STANDARDS OF PRACTICE AND
PROFESSIONAL PERFORMANCE

Evidence-based nutrition practice guidelines help the RD
apply research to practice and improve the quality and
outcomes of MNT delivered by the RD. They do not define
scope of practice and do not include components of stan-
dards of practice, but are necessary in utilizing the nu-
frition care process and application of MNT. To help
define scope of practice and ofther key terms, the ADA
Board of Directors, in 2003, appointed the Practice Defi-
nitions Task Force to identify and differentiate the terms
within dietetics practice that need clarification for mem-
bers, and to examine the broad issues of scope of profes-
sional practice and standards for RDs and registered
dietetic technicians.

In tandem, the Diabetes Care and Education Dietetic
Practice Group appointed a task foree to work with ADA
to develop standards specific to diabetes care. The result
of these task forces was the publication of the.Scope of
Dietetics Practice Framework (10), the Standards of

Practice and Standards of Professional Performance (11),
and the Specialized Standards for the RD in Diabetes
Nutrition Care (39). The Figure illustrates the relation-
ships and provides definitions for scope, standards, and
practice levels (10,11,39,40).

Scope of practice is based on education, training, cre-
dentials, level of experience, skill and proficiency, exper-
tise, licensure or certification laws, state and federal laws
and regulations, and more {10}, The Scope of Dietetics
Practice Framework Decigion Analysis Tool can help an
individual assess whether a function is within their scope
(11). The diabetes-specific Standards of Practice can also
help the practitioner determine if she/he is at a compe-
tent level of practice to perform a function (39).

Together, the Scope of Dietetics Practice Framework,
the core nutrition care Standards of Practice and Stan-
dards of Professional Performance, and the Standards of
Practice and Standards of Professional Performance for
the RD practicing in diabetes care, along with the Code of
Ethics (41}, guide and direct practice (ie, competent level
of practice) and professional performance (ie, competent
Ievel of behavior), All of these documents can be found on
the ADA Web site at www.eatright.org/scope. The RD and
registered dietetic technician should be familiar with
these resources and should use them to guide, develop,
and improve their competency and professional practice,

These standards have been formulated to be used for
individual self-evaluation and development of practice
guidelines, but not for institutional credentialing or for
adverse or exclusionary decisions regarding privileging,
employment opportunities or benefits, disciplinary ac-
tions, or determinations of negligence or misconduct.
These standards do not constitute medical or other pro-
fessional advice, and should not be taken as such. The
information presented in these standards is not a substi-
tute for the exercise of professicnal judgment by the
health care preofessional. Use of the standards for any
other purpose than that for which they were formulated
must be undertaken within the sole authority and discre-
tion of the user.

EXAMPLE OF DIABETES SCOPE AND STANDARDS

To demonstrate how these resources might be used, con-
sider a commeon question in professional practice. “Can an
RD in diabetes care teach and administer injectable med-
ications used in diabetes management?”’ This is both a
question related to scope and standards; scope of practice
helps define what dietetic practitioners are authorized to
do, and standards define a competent level of practice.
While teaching and administering injectable medications
may be within the RDs authorized scope of practice, each
individual practitioner is accountable to assess their level
of competence, and evaluate other factors (eg, state licen-
sure laws) before teaching or administering injectable
medications.

Within the standards, subindicator 3.5A2 under Stan-
dard 3: Nutrition Intervention identifies “selection and
initiation of pharmacctherapy, including instructions on
medication delivery systems” as a responsibility of a spe-
cialty or advanced-level RD. Thus, if you are a specialty
or advanced level RD practicing in diabetes management
and education and you satisfy the criteria of the Scope of
Dietetics Practice Framework Decision Analysis Toal,
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Scape of Practice

It dascribes the range of rofes, functions, responsibifities, and activities which dietetics practitioners are edvcated and
authorized to perform; individualized as determined by state practice acts and facility policles and privileges.

$

L

Scape of Dietetics Practice Framework

it is a tool with resources fo assist in making decisions about appropriate levels of safe and effective scope of practice
for the dietatics professional, Resources include the Code of Ethics, Standards of Practice in Nulrition Care, Standards of
Professional Performance, Scope of Practice Dacisionr Analysis Tool, Decisfon Tree, and Definition of Terms.

i

Standards of Practice in Nutrition Care and Standards of Professional Performance

The four standards of practice in nutrition care and six standards of professional performance describe a competent fevel
of dietetics practice and professional performance.

l

Standards of Practice in Nutrition Care and Standards of Professionat Performance for Registered Diatitians
(Generalist, Specialty, and Advanced) in Diabeles Care

These standards build on the core Standards and serve as a guide for the registered dietitian to evaluate and improve
practice and demonstrate competence in diabeles care. The standards are also reflective of the knowledge and skills
required for additional certifications (ie, Certified Diabetes Educator {CDE] and Board Certified— Advanced Diabetes
Management [BC-A0M]).

| i \

Generalist Speciafist Advanced

An RD who is new to diabetes care
and is learning the principles that
underpin practice. An RD who
provides medica nutrition therapy
for a number of medical conditicns.
_ The generalist recognizes that a
nuirition intervention is necessary.

An RD who has developed a deeper
enderstanding of diabetes care and
has the ability to madify his or her
diabstes practice as needed
depending on the situation. The
specialist RD recommends the
intervention (solution) to the client

An RD who has developed a more
intuitive understanding of diabetes
care and whose practice refiects
a broad range of skills and
judgments acquired through a
combination of experiences and
education. The advanced R

and provider.

makes changes in various aspects
of & person's diabetes carg i
coilaboration with the client's
provider.

Figure. Understanding scope, standards, and the role of ihe registered dietiian (RD) (generafist, specialist, and advanced practice) in diabetes

nutrition care. Sources: References 10,11,39,40.

you are competent io teach and administer medications
(39). For additional information, the Diabetes Care and
Education Dietetic Practice Group and the ADA have
developed a statement on this topic (42}

SUMMARY

Clinieal trials and outcome studies have demonstrated the
effectiveness of diabetes MNT provided by RDs and, de-
pending on the type and duration of diabetes, report reduc-
tions in HbAlc of ~1% to 2%, A variety of nutrition inter-
ventions and a number of initial and follow-up encounters
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were implemented to obtain these clinically significant out-
comes. It is essential that the RD select appropriate inter-
ventions for individual clients and evaluate outcomes to
determine if changes in MNT and/or an addition of medica-
tion(s) are needed to reach desired outcomes.

Diabetes evidence-based nutrition practice guidelines
for nutrition care have been developed by the ADA. The
questions analyzed and conclusions are the basis for the
nutrition recommendations and algorithms and toolkit.
The ADA and the American Diabetes Asseciation natri-
tion recommendations are very similar, despite use of
differing development and grading methods.




Standards of Practice and Standards of Professional
Performance are complementary core documents that de-
scribe a competent level of dietetics practice in nutrition
care and professional performance common to all regis-
tered dietetics professionals. From these core standards,
practice-specific standards have been developed to pro-
vide guidance for RDs related to diabetes nutrition care.
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