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ABSTRACT

It is the position of the American Di-
etetic Association that medical nutri-
tion therapy (MNT), as a part of the
Nutrition Care Process, should be the
initial step and an integral compo-
nent of medical treatment for man-
agement of specific disease states and
conditions. If optimal control cannot
be achieved with MNT alone and con-
current pharmacotherapy is required,
the Association promotes a team ap-
proach and encourages active collab-
oration among registered dietitians
(RDs) and other health care team
members. RDs use MNT as a cost-
effective means to achieve significant
health benefits by preventing or alter-
ing the course of diabetes, obesity,
hypertension, disorders of lipid me-
tabolism, heart failure, osteoporosis,
celiac disease, and chronic kidney dis-
ease, among other diseases. Should
pharmacotherapy be needed to con-
trol these diseases, a team approach
in which an RD brings expertise in
food and nutrition and a pharmacist
brings expertise in medications is es-
sential. RDs and pharmacists share
the goals of maintaining food and nu-
trient intake, nutritional status, and
medication effectiveness while avoid-
ing adverse food—medication interac-
tions. RDs manipulate food and nutri-
ent intake in medication regimens
based on clinical significance of the
interaction, medication dosage and
duration, and recognition of potential
adverse effects related to pharmaco-
therapy. RDs who provide MNT using
enhanced patient education skills and
pharmacotherapy knowledge are crit-
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ical for successful outcomes and pa-
tient safety.
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POSITION STATEMENT

It is the position of the American Die-
tetic Association that medical nutri-
tion therapy, as a part of the Nutrition
Care Process, be the initial step and
an integral component of medical
treatment for management of specific
disease states and conditions. If opti-
mal control cannot be achieved with
medical nutrition therapy alone and
concurrent pharmacotherapy is re-
quired, the Association promotes a
team approach and encourages active
collaboration among registered dieti-
tians and other health care team
members.

edical nutrition therapy (MNT),

an intervention within the

Nutrition Care Process and
Model, was defined in 2001 federal
legislation as “nutritional diagnostic,
therapy, and counseling services for
the purpose of disease management,
which are furnished by a registered
dietitian or a nutrition professional”
(1,2). MNT is part of an individual-
ized plan designed to treat a nutrition
diagnosis that is derived from the
findings of an in-depth nutrition as-
sessment. Since all individuals must
ingest foods and nutrients to survive,
modifications to intake are among the
least expensive and safest means to
prevent and treat disease. Registered
dietitians (RDs) use nutrition inter-
vention and counseling to signifi-
cantly improve weight, body mass in-
dex, hemoglobin Alec, blood pressure,
and serum lipid levels (3). RDs also
use MNT to achieve significant health
benefits by preventing or altering the
course of diabetes, obesity, hyperten-
sion, disorders of lipid metabolism,
heart failure, osteoporosis, celiac dis-

Pharmacotherapy

ease, and chronic kidney disease,
among others (3). Physicians and
other licensed independent practitio-
ners use MNT provided by RDs in
combination with pharmacother-
apy—the treatment of disease using
medications provided by pharma-
cists—as part of a comprehensive ap-
proach to disease state management.

ROLE OF RDs IN MANAGEMENT OF MNT
FOR PATIENTS RECEIVING
PHARMACOTHERAPY

As MNT providers, RDs advocate for,
organize, and implement MNT for in-
dividuals who will benefit from modi-
fications in food and nutrient intake.
The RD develops a nutrition prescrip-
tion for MNT based on individualized
energy, macronutrient, vitamin, min-
eral, and fluid requirements and the
influence of medications. The RD in-
tervenes with foods, supplemental
nutrients, enteral nutrition, paren-
teral nutrition, and basic lifestyle and
exercise modification. RDs use expert
knowledge of food composition and
nutrient metabolism to individualize
intake, working with food preferences
and lifestyle habits to improve adher-
ence, and achieve synergies between
medication and nutritional treatments.
RDs collaborate with individuals and
available family members, pharma-
cists, physicians, and others to ensure
that the plan for nutrition interven-
tion is carried out in coordinated fash-
ion and to minimize the side effects of
many medications. RDs also delegate
portions of MNT interventions as re-
sources are available (4).

The role of MNT changes according
to individual need. An RD may imple-
ment MNT to prevent diseases or nu-
trient medication interactions (5). For
certain diseases, an RD may imple-
ment nutrition intervention to pre-
vent secondary complications. For
other diseases, MNT is the sole ther-
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apy (6). As medications are prescribed
for disease, MNT should continue to
achieve a synergistic effect. Patients
taking medications for long periods of
time may require re-education as new
information about medications is re-
leased (7). Modifications to MNT may
be needed during acute illness when
diet restrictions and medication regi-
mens may be adjusted to encourage
intake. The need for MNT may also
change near the end of life as food and
nutrition restrictions are lifted.

Management of Pharmacotherapy by
Pharmacists

Use of pharmacotherapy has ex-
panded as the number of medications
on the market has increased. Phar-
macists are experts on medications
and are responsible for sharing infor-
mation on potential medication/nutri-
ent interactions and educating indi-
viduals about how to safely and
effectively take medications. In many
settings, a pharmacist manipulates
medication dosages to optimize ther-
apeutic effect or to avoid untoward
effects (8). Such education is most ef-
fective when an RD’s expertise in
foods has been combined with a phar-
macist’s expertise in medications.

Benefits of the Team Approach

As knowledge of the synergistic rela-
tionship between MNT and pharma-
cotherapy increases, it is clear that
RDs must establish collaborative re-
lationships with not only those being
treated, but also with pharmacists
and physicians to optimize care plans.
A collaborative, interdisciplinary ap-
proach facilitates more comprehen-
sive care and is recommended to im-
prove health care quality and safety
(9). A collaborative team approach is
also encouraged in accreditation stan-
dards for health care organizations.
Not all organizations and individuals
have access to RDs and pharmacists
because providers are unavailable or
there is insufficient reimbursement
for MNT and pharmacotherapy ser-
vices.

BASIC PHARMACOTHERAPY KNOWLEDGE
IN MNT PLANS

To design the nutrient portion of
MNT and pharmacology, certain prin-
ciples about medications and nutri-

ents need to be understood. Medica-
tions and food are similar in some
ways and vastly different in others.
Medications, with the exception of
herbs and botanicals, are manufac-
tured according to very controlled
standards for levels of active ingredi-
ents. Foods, on the other hand, vary
widely in their specific composition
depending upon their variety, envi-
ronmental and growing conditions,
and processing methods. Most food
and medications are taken orally and
must be absorbed in the gastrointes-
tinal tract before going to the liver
before being carried by the cardiovas-
cular system to the targeted area(s).
This is possible because absorbable
medications share some chemical fea-
tures with nutrients, but differ
enough not to be digested (10). The
body does not have separate path-
ways for food and medications; they
share the same systems and may well
compete for carriers, enzymes, sub-
strates, and energy (11). The im-
portant pharmacokinetic areas are
absorption (sublingual, stomach, in-
testine), distribution (fluid, adipose
tissue, muscle), metabolism (increase
solubility, conjugation), and elimina-
tion (passive or active) (10). Factors
influencing medication elimination
may increase the likelihood for medi-
cation—medication interactions.

Prescription and Nonprescription
Medications, Herbs, and Botanicals: Basic
Metabolic Targets and Pathways

Self medication with nonprescription
medications or over-the-counter med-
ications has grown enormously as
health costs rise and access to health
insurance has fallen (12). Self-medi-
cation may also take the form of alco-
hol, which has been described as the
most pervasively used and abused
medication in the world (13). Herbs,
botanicals, and dietary supplements
have been described as falling be-
tween a food and a medication (14).
Because these are largely plant-de-
rived, natural variation in active in-
gredients occurs. A new Dietary Sup-
plements Ingredient Database was
recently released through the joint ef-
forts of the US Department of Agri-
culture’s Agricultural Research Ser-
vice and the National Institutes of
Health Office of Dietary Supplements
(15). The major actions of foods on
medications appear to be on proteins

that determine absorption, distribu-
tion, and elimination. Polyphenols
(eg, anthocyanins, flavinoids, tan-
nins) are a class that contains some
potent inhibitors or inducers of cyto-
chrome P450 enzymes that are highly
involved in medication metabolism,
especially when concentrated by ex-
traction or taken for a long time (14).

Individual Differences in Medication
Responses

Although individual differences in re-
sponse to medications have long been
recognized, the reasons for these dif-
ferences are just beginning to be un-
derstood. Chronic disease may result
from more than one molecular path-
way defect, the multiple pathway pos-
sibilities may obscure gene—disease
or gene—nutrient phenotype analyses,
and the physiological response to
disease presence may alter genetic
expression (16,17). Given these differ-
ent pathways, response to medica-
tions may vary (18,19). MNT may be
modified as individual differences in
disease causes, medication efficacy,
and nutritional status/needs become
identified and more essential in best
practices (19). For example, the cou-
marins, a mainstay of oral anticoagu-
lant therapy for more than 50 years,
exhibit considerable variability in
dose responses among individuals
and are subject to interactions with
other medications and diet (20).

Age appears to play an important
role in the risk of frequent and severe
food—medication interactions. Low-
ered glomerular filtration rates with
advancing age may mean greater risk
when medications are not excreted as
rapidly as in young adults. For exam-
ple, grapefruit juice may induce a
toxic reaction in older individuals
taking antihistamines (21). Body
composition changes with age, typi-
cally with a loss of total body protein,
occur largely due to loss of lean mus-
cle mass and increased adipose tis-
sue. These changes alter the body’s
responses to medications that target
these tissues (22). Varying levels of
physical activity may induce changes
in the body’s response to medication
and nutrient metabolism (10).

Nutritional status has a profound
effect on the body’s response to all
therapy, including pharmacotherapy
and MNT. Short-term (3 months) of
poor dietary intake may lead to sub-
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clinical levels, especially B vitamin
levels. Low thiamin intake influences
appetite and leads to even poorer nu-
tritional status. Inadequate dietary
intake of thiamin has been associated
with use of diuretics (23). More re-
cently, the question has been raised
as to whether individuals with diabe-
tes may need therapeutic levels of thi-
amin to normalize red cell thiamin
status (24). Anemia in chronic heart
failure has been related to fluid reten-
tion as well as impaired renal perfu-
sion and blunted erythropoietin pro-
duction (25).

All of these factors may increase or
decrease the response to the area un-
der the curve that determines the
half-life and effective dosages of a
medication (10).

Priorities for Monitoring Food Intake in
Medication Regimens

Priorities of monitoring food intake in
medication regimens need to be eval-
uated carefully and based on scien-
tific evidence as food can interfere
with medication effectiveness. For ex-
ample, any number of medications
can be affected by the intake of grape-
fruit and other fruits that act on the
cytochrome P450. Cytochrome P450
is a large family of enzymatic proteins
that catalyzes the oxidation of sub-
strate molecules, and the plasma con-
centration—time curve (area under
the curve) can be markedly elevated
in the presence of some medications
and grapefruit (26). The question is
not simply whether an interaction
could occur, but rather is there a clin-
ically significant interaction. An RD
and a pharmacist working as a team
can identify those medications likely
to cause a clinically significant re-
sponse warranting elimination of
grapefruit or other juices from an in-
dividual’s diet. Certain foods interfer-
ing with some medications are more
important than others (eg, interfering
with the cyclosporine regimen might
lead to loss of a kidney transplant
opportunity). Nutrient-medication
interactions that can produce a poten-
tially serious illness or death in the
short term should be of upper most
importance in nutritional counsel-
ing (27).

Other nutrient—-medication interac-
tions are the loss of potential effec-
tiveness of the medication or medica-
tions interfering with nutritional
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status. Consistency of food intake
may be highly important (eg, warfa-
rin and vitamin K-rich foods). Less
critical at onset of counseling but still
very important are those medications
that interfere with nutritional status
with long use (eg, phenytoin, nonste-
roidal anti-inflammatory medica-
tions) (27). A thorough knowledge of
food composition literature relative to
the high-risk food medication interac-
tions is essential for good MNT and
pharmacotherapy practice (28).

Potential Adverse Effects Related to
Pharmacotherapy

Concurrent MNT and pharmacother-
apy are critical to success in several
regimens, including diabetes, antico-
agulation regimens, and monoamine
oxidase inhibitors regimens. The lat-
ter is important not only in startup of
the regimen, but also in discontinu-
ation of monoamine oxidase inhibi-
tors therapy as the risk for hyperten-
sive crisis may remain for 1 to 2
months due to persistent low enzy-
matic levels (28). Although a lower
risk priority, individuals requiring
antihypertensive medication and con-
suming a high dietary intake of salt,
for example, may necessitate higher
doses of antihypertensive medica-
tions and consequently increase the
medication cost and the chance of
more side effects (28). The risks asso-
ciated with pharmacological or pro-
longed use of vitamin and mineral
supplements need to be considered
(29). For example, high intake of pre-
formed vitamin A, a fat-soluble vita-
min, may pose a risk, but use of the
pro-vitamin form of the supplement
(eg, carotenoids) poses little risk of
adverse effects. In general, water-sol-
uble vitamins pose no risk if taken for
long periods of time with the excep-
tion of high doses of vitamin B-6,
which may cause a toxic sensory neu-
ropathy called white glove/sock syn-
drome (29). The use of vitamins and
mineral supplements may lower the
effectiveness of some medications (eg,
vitamin C and warfarin) (15).

INTEGRATION OF MNT AND
PHARMACOTHERAPY IN CHRONIC
DISEASE MANAGEMENT OF DIABETES
MELLITUS

Approximately 1.6 million new cases
of diabetes are diagnosed each year

(30). The incidence of diabetes in the
general US population is in excess of
10% of those aged 20 years or older
and rises to more than 23% of those
aged 60 years or older (30). In com-
parison with pharmacotherapy or no
intervention, MNT is a cost-effective
diabetes prevention. For persons with
diabetes, RDs may use nutrition in-
terventions for a period of several
weeks or months to achieve changes
in food and nutrient intake as an-
tidiabetes medications are being ad-
justed to optimize glucose control.
The outcome for successful team in-
tervention, including MNT, for type 2
diabetes includes blood glucose con-
trol, improved insulin sensitivity, and
reduced risk factors for cardiovascu-
lar disease (30). Three to 6 months of
MNT can result in 0.25% to 2.9% re-
ductions in hemoglobin Alc, depend-
ing on the type and duration of diabe-
tes. Researchers who studied patients
receiving 6 to 12 months of MNT re-
port a variety in the number and type
of MNT sessions that lead to im-
proved outcomes, sustained improve-
ments in hemoglobin Alc, improved
lipid profiles, appropriate weight
management, decreased need for
medications, and reduced risk for on-
set and progression of comorbidi-
ties (3).

Glycemic Control

Glycemic control, which requires a
balance between carbohydrate intake
and administration of hypoglycemic
agents, is advocated to reduce infec-
tion rates (31). Because of their exper-
tise in the carbohydrate composition
of foods and fluids, RDs play a key
role in designing and implementing
glucose control protocols. Although
optimum blood glucose levels and car-
bohydrate intake are unknown, RDs
provide a valuable service in manip-
ulating oral, enteral, and parenteral
carbohydrate intake in concert with
changes in medications to achieve
and maintain glycemic control (32).

Gestational Diabetes

Approximately 4% of pregnant
women, about 130,000 women annu-
ally, develop gestational diabetes,
which is associated with an increased
risk for type 2 diabetes developing
within 10 years (33). MNT and glu-
cose monitoring are implemented ini-



tially and pharmacotherapy is added
as needed for glucose control as well
as to ensure adequate nutrition for
the mother and fetus. A recent an-
alysis of the evidence recommends
initiation of MNT within 1 week of
identification of impaired glucose
tolerance in pregnant women (34,35).
If implemented early, MNT results in
decreased hospital admissions and in-
sulin use, improves likelihood of nor-
mal fetal and placental growth, and
reduces risk of perinatal complica-
tions (35).

Obesity

MNT is the preferred treatment for
obesity because of the side effects of
medications and bariatric surgery
(36). When provided by an RD, MNT
results in both statistically and clini-
cally significant weight loss in other-
wise healthy overweight and obese
adults. At least four studies show that
when provided over a 6-month period,
MNT can reduce body weight by 10%
and maintain weight loss for more
than a year (3). RDs are taking a
greater role in adjusting medications
to coincide with changes in nutrient
intake as well as incorporating over-
the-counter obesity medications in
the plan for MNT (37,38). Before
planning most surgical interventions,
clients must demonstrate inability to
lose weight with conventional obesity
treatment; however, MNT provided
by an RD is a prominent component of
bariatric surgery programs (37).

Hypertension

Hypertension is often treated with
medications, but the effectiveness of
nutrition interventions is becoming
better recognized. In the Dietary Ap-
proaches to Stop Hypertension trial,
investigators concluded that changes
to food and nutrient intake could
lower systolic blood pressure (SBP) by
8 to 14 mm Hg whereas 30 minutes of
physical activity most days could
lower SBP by 4 to 9 mm Hg. Main-
taining a sodium intake of 2,300 mg
could lower SBP by 2 to 8 mm Hg,
whereas restricting daily sodium in-
take to 1,600 mg may yield results
similar to single medication therapy
in some individuals. Regardless of the
dietary sodium level, however, the Di-
etary Approaches to Stop Hyperten-
sion and Premier clinical trials dem-

onstrated the beneficial effects of high
vegetable, fruit, and low-fat dairy
foods, most likely due to the improved
mineral intakes (eg, magnesium and
potassium) (39). Another dietary ap-
proach, resulting in a weight reduc-
tion of 22 1b was also effective in re-
ducing SBP by 5 to 20 mm Hg for
individuals with a body mass index
>24.9 (39). Clients treated with anti-
hypertensive medications may also
benefit from individualized advice on
potassium consumption because in-
creased or decreased potassium re-
quirements may result from these
medications.

Disorders of Lipid Metabolism

MNT is the cost-effective cornerstone
of prevention and treatment of hyper-
cholesterolemia and other lipid disor-
ders with and without pharmacother-
apy (3,40). In mild to moderate
hypercholesterolemia, the total costs
for RD counseling averaged <$400
annually compared to nearly $1,500
for medication. Each dollar spent on
MNT was estimated to avert $3.58 in
statin therapy (40). The combination
of MNT and medications for treat-
ment of more severe forms of lipid
disorders allows lower dosage and
subsequently lesser side effects than
medications used alone (41).

Heart Failure

Heart failure, a chronic condition that
progresses over many years, affects
about 5 million Americans and con-
tributes to 300,000 deaths each year.
MNT consisting of restricted sodium
and fluid intake is an important com-
ponent of nonpharmacologic therapy
that can minimize heart failure side
effects including edema (42). Individ-
ualized MNT provided by an RD dur-
ing an initial visit and with follow-up
over a 6-week to a 9-month period has
been shown effective in reducing so-
dium and fluid intake and improving
quality of life in heart failure patients
(43,44).

Patients with heart failure are of-
ten treated with angiotensin convert-
ing enzyme inhibitors that may result
in altered taste sensations and may
reduce overall food and nutrient in-
take. Without MNT, reduced food and
nutrient intake will eventually result
in undernutrition, which decreases
heart failure survival (45). In addi-

June 2010 e Journal of the AMERICAN DIETETIC ASSOCIATION

tion, patients receiving angiotensin
converting enzyme inhibitors, diuret-
ics, and digoxin should be monitored
for drug-related changes in serum po-
tassium levels and the need for ad-
justments to potassium intake.

The anticoagulant warfarin, often
prescribed in heart failure, interacts
with vitamin K, and MNT is useful in
helping patients to maintain a consis-
tent vitamin K intake (45).

Osteoporosis

This disease impacts approximately
10 million people, both men and
women. Recommendations from sev-
eral sources include a total intake of
1,200 mg elemental calcium and 800
to 900 mg vitamin D daily (22,46,47).
There is also a growing body of liter-
ature suggesting that vitamin K
plays a role in prevention of osteopo-
rosis (47). A skilled RD can evaluate
the patient’s intake and correct an
inadequate diet with individualized
modifications of food and nutrient in-
take, including supplemental nutri-
ents as needed.

Celiac Disease

Celiac disease is an autoimmune dis-
order for which there is no treatment
other than a gluten-free diet. Elimi-
nating sources of gluten from food,
nutrient, and medication intake re-
quires extensive knowledge of food
composition, food processing, and
sources of gluten in medications. Im-
plementing a gluten-free diet may re-
quire an extended education period
(6). No pharmacotherapy that accom-
panies this MNT exists, and an RD
with a physician helps patients con-
trol the disease.

Chronic Kidney Disease

Renal disease is often precipitated by
hypertension and diabetes, both of
which can be improved by MNT as
described in the section on hyperten-
sion (48). For patients with kidney
disease who are not on dialysis, mod-
ification of protein intake can delay
progression of renal failure and the
need for dialysis (49). Changes in the
glomerular filtration rate also affect
potassium, phosphorus, carbohy-
drate, and fluid intake, as well as the
need for phosphorus binders and in-
sulin (50,51). RDs manipulate food
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and nutrient intake and often adjust
the phosphorus binders and other nu-
trition-related medications to opti-
mize nutritional well-being of pa-
tients with chronic kidney disease.

OTHER ISSUES

Food, Nutrient, and Medication
Interactions

Polypharmacy has been described as
the use of multiple medications, gen-
erally between six and 12, some of
which may not be clinically indicated
(52). Polypharmacy is commonly be-
lieved to impair appetite, although a
cause and effect relationship has not
been clearly demonstrated. An RD
who identifies polypharmacy may
suggest that his or her clients or pa-
tients have their medications re-
viewed by a pharmacist or by their
primary care providers to identify op-
portunities to streamline pharmaco-
therapy. Short-term use of medica-
tions (eg, antibiotics) is unlikely to
have great affect on nutritional sta-
tus, but long-term, chronic use of cer-
tain medications (eg, steroids) carries
risk for negative influence on nutri-
tional status, especially vitamins,
that may go unrecognized without an
RD to monitor nutritional status (27).

Medications are known to change
energy metabolism with rapid and
large (10 to 15 lb) weight gains com-
mon in some individuals newly placed
on psychotropic medications, for ex-
ample, which may present an added
stressor on emotional health (19). Ini-
tial MNT counseling by RDs to pre-
vent or slow weight gain with these
medication regimens is preferred over
initiating weight loss regimens. Bet-
ter understanding of the underlying
mechanisms can guide useful MNT in
modulating food intake in both appe-
tite stimulation and suppression (19).
Appetite suppression sufficient to
produce weight loss or cachexia is of-
ten an indication for orexigenic aids
such as dronabinol and megestrol ac-
etate. Because these drugs are inef-
fective without an adequate and bal-
anced food and nutrient intake, RDs
and pharmacotherapists must collab-
orate to ensure appropriate medica-
tion dosing and nutrient intake in
these patients (45).
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Enteral Feeding and Medication
Interactions

Enteral feedings are frequently used
but are often administered at subop-
timal rates for a variety of reasons
(53). However, studies show that pa-
tients achieve nutrient intake goals
more quickly if an RD manages the
feeding schedule, rate, concentration,
and feeding composition to ensure ad-
equate intake (54). When patients re-
ceive certain medications that inter-
fere with nutrient absorption or clog
the feeding tubes, review by an RD is
essential to ensure adequate intake of
nutrients. RDs must collaborate with
pharmacists and nurses to develop a
medication and feeding administra-
tion schedules that ensure adequate
nutrient intake.

Best Practices for MNT and
Pharmacotherapy for RDs

e Periodically review the literature,
especially topic reviews, meta-anal-
yses, clinical trials, and the Ameri-
can Dietetic Association’s Evidence
Analysis Library for current phar-
macotherapy and MNT information
relevant to practice.

Periodically review food composi-
tion databases for updated informa-
tion that reflects improved or ex-
panded nutrient analysis as well
as changes in processing tech-
niques (27).

Occasionally review current ad-
vances in complementary medicine
and investigate the science as some
clients will still want to use these
therapies.

Use of Complementary Therapies with
MNT and Pharmacotherapy

The National Center for Complemen-
tary and Alternative Medicine defines
complementary therapies as a chang-
ing list of diverse medical and health
care systems, practices, and products
that are not presently considered to
be part of conventional medicine but
are used together with conventional
medicine (55). Complementary thera-
pies include acupuncture, Aruyveda,
and traditional Chinese medicine, as
well as herbals and botanicals, which
are also described as nonvitamin—
nonmineral natural products. Herb-
als and botanicals were used in 2007
by just under 18% of the adult popu-

lation and just under 4% of children.
For adults, the most popular sub-
stances were fish oil and n-3 fatty
acids such as docosohexaenoic acid,
followed by echinacea, glucosamine,
flaxseed oil or pills, and ginseng. Sim-
ilar items were consumed by children
(55). RDs may be practitioners of com-
plementary therapies, or may inte-
grate these therapies into an overall
treatment plan. Patients seeking this
type of therapy often have food, nutri-
tion, and lifestyle preferences that
may benefit from the expertise of an
RD to ensure safe food sources and
adequate nutrient intake. RDs must
remain current with changes and the
evidence-based guides to practice, as-
certain whether patients are using
such complementary therapies, pro-
vide current information, and col-
laborate with patients, pharmacists,
physicians, and others to ensure pa-
tient safety.

Patient Education Enhancement

RDs may work in a one-on-one, group,
or electronic environment, selecting
the educational materials and provid-
ing necessary diet and lifestyle inter-
ventions for individuals who need
MNT. RDs may also provide basic
pharmacotherapy information. An
RD may assign some educational ac-
tivities and follow-up data collection
to dietetic technicians, registered, un-
der his or her supervision. In cases
where there are insufficient RDs to
conduct all the necessary patient ed-
ucation, routine basic education may
be delegated to dietetic technicians,
registered, but an RD continues to be
responsible for regularly and care-
fully reviewing all educational mate-
rials to ensure they are current and
accurate.

Future Technology Applications

RDs are currently using electronic
and other communications media to
conduct disease state monitoring, in-
cluding follow-up education, monitor-
ing of interventions, outcomes assess-
ment, and reassessment. Interactive
compressed video often termed tele-
medicine offers another media by
which remote consultations between
pharmacologists in medical schools
and RDs working in isolated practice
settings can occur (56). Telemedicine
can enhance team teaching by phar-



macy and dietetics professors to pro-
vide continuing education and educa-
tional sessions to rural hospitals. As
technology becomes more available,
this trend is anticipated to continue,
with MNT becoming available to indi-
viduals in more remote locations. Fu-
ture technology, including electronic
health records, is anticipated to gen-
erate unprecedented amounts of data
that can be used to improve MNT for
individuals, and also for groups (57).

MNT is a growing and changing area
of practice. At the same time pharma-
cotherapy is also expanding. As more
is learned about the influence of
MNT, it is anticipated that MNT ap-
plications will expand and that in-
tegration of pharmacotherapy and
MNT will continue to be needed. Con-
tinuing education in the integration
of MNT and pharmacotherapy will be
needed as this area of practice
evolves. As the providers of MNT ser-
vices, RDs use MNT to prevent dis-
ease and to manage chronic disease
by increasing medication effective-
ness, maintaining nutrition status,
and preventing adverse complica-
tions.

References

1. Writing Group of the Nutrition Care Pro-
cess/Standardized Language Committee.
Nutrition care process and model part I: The
2008 update. J Am Diet Assoc. 2008;108:
1113-1118.

2. Medicare Program: Revisions to payment
policies and five year review of and adjust-
ments to the relative value units under the
physician fee schedule for calendar year
2002. Final rule subpart G—Medical nutri-
tion therapy. 66 Federal Register 55331
(2001) Codified at 42 CFR $405, 410, 411,
414, and 415.

3. Medical nutrition therapy effectiveness for
specific diseases or conditions. American Di-
etetic Association Evidence Analysis Library
Web site. http:/www.adaevidencelibrary.
com/topic.cfm?cat=3586. Accessed January
4, 2010.

4. American Dietetic Association Quality Man-
agement Committee. American Dietetic As-
sociation Revised 2008 Standards of Practice
for registered dietitians in nutrition care;
Standards of Professional Performance for
registered dietitians; Standards of Practice
for dietetic technicians, registered, in nutri-
tion care; and Standards of Professional
Pperformance for dietetic technicians, re-
gistered. J Am Diet Assoc. 2008;108:1538-
1542.e1539.

5. National patient safety goals. The Joint Com-
mission Web site. http:/www jointcommission.
org/patientsafety/nationalpatientsafetygoals/.
Accessed January 26, 2010.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Niweinski MM. Advances in celiac disease

and gluten-free diet. J Am Diet Assoc. 2008;
108:661-672.

. Rappaport MH. Dietary restrictions and

drug interactions with monamine oxidase
inhibitors: The state of the art. J Clin Psych.
2007;68(suppl 8):42-46.

. Simonson W. Role of the pharmacist in the

effective management of wearing-off in Par-
kinson’s disease. Ann Pharmacther. 2007;41:
1842-1849.

. Committee on Quality of Health Care in

America, Institute of Medicine, eds. Cross-
ing the Quality Chasm: A New Health Sys-
tem for the 21st Century. Washington, DC:
The National Academies Press; 2001:6.
Frankel EH. Drug interactions: Basic con-
cepts. In: McCabe BJ, Frankel EH, Wolfe JJ,
eds. Handbook of Food-Drug Interactions.
Boca Raton, FL: CRC Press; 2003:25-32.
Chernoff R. Nutrition and metabolism. In:
McCabe BdJ, Frankel EH, Wolfe JJ, eds.
Handbook of Food-Drug Interactions. Boca
Raton, FL: CRC Press; 2003:33-52.

Miller B, Carthan N. Nonprescription drug
and nutrient interactions. In: McCabe BJ,
Frankel EH, Wolfe JJ, eds. Handbook of
Food-Drug Interactions. Boca Raton, FL:
CRC Press; 2003:251-252.

Cateno R, Clark CL. Trends in alcohol-re-
lated problems among whites, blacks, and
Hispanics, 1984-1995. Alcohol Clin Exp Res.
1998;22:534-538.

Gurley BJ, Hagan DW. Herbal and dietary
supplement interactions with drugs. In: Mc-
Cabe BJ, Frankel EH, Wolfe JJ, eds. Hand-
book of Food-Drug Interactions. Boca Raton,
FL: CRC Press; 2003:260-294.

Dietary supplement ingredient database.
US Department of Agriculture/National
Institutes of Health Web site. http://
dietarysupplementdatabase.usda.nih.gov.
Updated April 7, 2009. Accessed May
25,2009.

Kaput J. Nutrigenomics research for person-
alized nutrition and medicine. Curr Opin
Biotech. 2008;19:110-120.

Kaput J, Astley S, Renkema M, Ordovas J,
van Ommen B. Harnessing nutrigenomics:
Development of web-based communications,
databases, resources and tools. Genes Nutr.
2006;1:5-12.

Kaput J, Perline A, Hatipoglu B, Bar-
tholomew A, Nikolsky Y. Nutrigenomics:
Concepts and applications to pharmacolo-
gies and clinical medicine. Pharmacogenom-
ics. 2007;8:369-390.

Jensen GL. Drug induced hyperphagaia:
What can we learn from psychiatric medi-
cine? J Parenter Enter Nutr. 2008;32:578-
581.

Ansell J, Hirsh J, Poller L, Bussey H, Jack-
son A, Hadek E. The pharmacology and
management of the vitamin K antagonists.
Chest. 2004;126(suppl 3):204S-233S.
McCabe BJ, Sharkey JR, Browne B. Preven-
tion of food-drug interactions with special
emphasis on older adults. Curr Opin Clin
Nutr Metab Care. 2004;7:21-26.

Barrocas A, Jastram CW, McCabe BJ. Nu-
trition and drug regimens in older adults.
In: McCabe BdJ, Frankel EH, Wolfe JJ, eds.
Handbook of Food-Drug Interactions. Boca
Raton, FL: CRC Press; 2003:191-193.
McCabe-Sellers BJ, Sharkey JR, Browne B.
Diuretic medication therapy use and low thi-
amin intake in homebound older adults. J
Nutr Elderly. 2005;24:57-71.

June 2010 e Journal of the AMERICAN DIETETIC ASSOCIATION

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Vindedziz SA, Stanton KG, Sherriff JL,
Dhaliwal SS. Thiamine deficiency in diabe-
tes—Is diet relevant? Diab Vas Dis Res.
2008;5:215.

Westenbrink BD, Visser FW, Voors AA,
Smilde TD, Lipsic E, Navis G, Hillege HL,
van Gilst WH, van Veldhuisen DJ. Anemia
in chronic heart failure is not only related to
impaired renal perfusion and blunted eryth-
ropoietin production but to fluid retention as
well. Eur Heart J. 2007;28:166-171.

Dahan A, Altman H. Food-drug interacitons:
grapefruit juice augments drug bioavailabil-
ity—Mechanism, estent and relevance. Eur
J Clin Nutr. 2004;58:1-9.

McCabe BJ. Dietary counseling to prevent
food-drug interactions. In: McCabe BJ,
Frankel EH, Wolfe JJ, eds. Handbook of
Food-Drug Interactions. Boca Raton, FL:
CRC Press; 2003:295-324.

McCabe BJ. Dietary and other pressor
amines in MAOI regimens: A review. J Am
Diet Assoc. 1986;76:1059-1064.
Schaumburg H, Kaplan J, Windebank A,
Vick N, Rasmus S, Pleasure D, Brown MdJ.
Sensory neuropathy from pyridoxine abuse:
A new megavitamin syndrome. N Engl
J Med. 1983;309:445-448.

Sacks FM. Major potentials of diet treat-
ment for type 2 diabetes. Curr Diab Report.
2008;8:249-250.

Van den Berghe G, Wouters P, Weekers F,
Verwaest C, Bruyninckx F, Schetz M, Vlas-
selaers D, Ferdinande P, Lauwers P, Bouil-
lon R. Intensive insulin therapy in the crit-
ically ill patients. N Engl J Med. 2001;345:
1359-1367.

Elia M, DeSilva A. Tight glucose control in
intensive care units: An update with an em-
phasis on nutritional issues. Curr Opin Nutr
Metabol Care. 2008;11:465-470.

What is gestational diabetes? American Di-
abetes Association Web site. http:/www.
diabetes.org/diabetes-basics/gestational/
what-is-gestational-diabetes.html. Accessed
January 26, 2010.

Reader D, Splett P, Gunderson EP; for the
Diabetes Care and Education Dietetic Prac-
tice Group. Impact of gestational diabetes
mellitus nutrition practice guidelines imple-
mented by registered dietitians on preg-
nancy outcomes. J Am Diet Assoc. 2006;106:
1426-1433.

Gestational diabetes nutrition evidence
analysis. American Dietetic Association
Evidence Analysis Library Web site.
http://www.adaevidencelibrary.com/topic.
cfm?cat=1399. Accessed February 3, 2009.
Chau D, Cho LM, Jani P, St Joer ST. Indi-
vidualizing recommendations for weight
management in the elderly. Curr Opin Clin
Nutr Metab Care. 2008;11:27-31.
Mechanick JI, Kushner RF, Sugerman HJ,
Gonzalez-Campoy JM, Collazo-Clavell ML,
Spitz AF, Apovian CM, Livingston EH, Bro-
lin R, Sarwer DB, Anderson WA, Dixon J,
Guven S. Medical guidelines for clinical
practice for the perioperative nutritional,
metabolic and nonsurgical support of the
bariatric surgery patient. Obesity. 2009;
17(suppl 1):S1-S70.

Barratt R, Frost G, O'Boyle A, Millward J,
Truby H. Use of sibutramine to assist obese
women with weight loss can be successful in
dietitian-led clinics: Another tool in the die-
titians’ toolbox. J Human Nutr Diet. 2008;
21:248-255.

955



http://www.adaevidencelibrary.com/topic.cfm?cat=3586
http://www.adaevidencelibrary.com/topic.cfm?cat=3586
http://www.jointcommission.org/patientsafety/nationalpatientsafetygoals/
http://www.jointcommission.org/patientsafety/nationalpatientsafetygoals/
http://www.jointcommission.org/patientsafety/nationalpatientsafetygoals/
http://dietarysupplementdatabase.usda.nih.gov
http://dietarysupplementdatabase.usda.nih.gov
http://dietarysupplementdatabase.usda.nih.gov
http://www.diabetes.org/diabetes-basics/gestational/what-is-gestational-diabetes.html
http://www.diabetes.org/diabetes-basics/gestational/what-is-gestational-diabetes.html
http://www.diabetes.org/diabetes-basics/gestational/what-is-gestational-diabetes.html
http://www.adaevidencelibrary.com/topic.cfm?cat=1399
http://www.adaevidencelibrary.com/topic.cfm?cat=1399

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

956

Champagne CM. Dietary intervention on
blood pressure: The dietary approaches to
stop hypertension (DASH) trials. Nu¢r Rev.
2006;(2 Pt 2):S53-S56.

Delahanty LM, Sonnenberg LM, Hayden D,
Nathan DM. Clinical and cost outcomes of
medical nutrition therapy for hypercholes-
terolemia: A controlled trial. J Am Diet As-
soc. 2001;101:1012-1023.

Sikand G, Kashyap ML, Wong ND. Dietitian
intervention improves lipid values and saves
medication costs in men with combined hy-
perlipidemia and a history of niacin noncom-
pliance. J Am Diet Assoc. 2000;100:218-224.
Kuehneman T, Saulsbury D, Splett P, Chap-
man DB. Demonstrating the impact of nu-
trition intervention in a heart failure pro-
gram. J Am Diet Assoc. 2002;102:790-794.
Colin Ramirez E, Castillo Martinez L, Orea
Tejeda A, Rebollar Gonzéalez V, Narvaez DR,
Asensio Lafuente E. Effects of a nutrition
intervention on body composition, clinical
status, and quality of life in patients with
heart failure. Nutr. 2004;20:890-895.
Arcand JA, Brazel S, Joliffe C, Choleva M,
Berkoff F, Allard JP, Newton GE. Education
by a dietitian in patients with heart failure
results in improved adherence with a sodi-
um-restricted diet: A randomized trial. Am
Heart J. 2005;150:716.

Kalantar-Zadeh K, Anker DS, Horwich TB,
Fonarow GC. Nutritional and anti-inflam-
matory interventions in chronic heart fail-
ure. Am J Cardiol. 2008;101:89E-103E.
Mayes SL. Review of postmenopausal osteo-
porosis pharmacotherapy. Nutr Clin Pract.
2007;22:276-285.

Cashman KD. Diet, nutrition and bone
health. J Nut¢r. 2007;137(suppl):2507S-
25128.

National Kidney Foundation. K/DOQI Clin-
ical Practice Guidelines on Hypertension
and Antihypertensive Agents in Chronic
Kidney Disease. Am J Kidney Dis. 2004;
43(suppl 1):S1-S290.

Bernhard J, Beaufrere B, Laville M, Fouque
D. Adaptive response to a low-protein diet in
predialysis chronic renal failure patients. J
Soc Nephrol. 2001;12:1249-1254.

Chauveau P, Vendrely B, El Haggan W, Bar-
the N, Rigalleau V, Combe C, Aparicio M.
Body composition of patients on a very-low-
protein diet: A two-year survey with DEXA.
J Renal Nutr. 2003;13:282-287.

Meloni C, Tatangelo P, Cipriani S, Rossi V,
Suraci C, Tozzo C, Rossini B, Cecilia A, Di
Franco D, Straccialano E, Casciani CU. Ad-
equate protein dietary restriction in diabetic
and nondiabetic patients with chronic renal
failure. J Renal Nuir. 2004:14:208-213.
Goren JL, Parks JJ, Ghinassi FA, Milton
CG, Oldham JM, Hernandez P, Chan J, Her-
mann RC. When is antipsychotic polyphar-
macy supported by research evidence? Im-
plications for II. J¢ Comm J Qual Patient
Saf. 2008;34:571-582.

Stapleton RD, Jones N, Heyland DK. Feed-
ing critically ill patients: What is the opti-
mal amount of energy? Crit Care Med. 2007,
35(suppl 9):5535-S540.

Braga JM, Hunt A, Pope J, Molaison E. Im-
plementation of dietitian recommendations
for enteral nutrition results in improved out-
comes. J Am Diet Assoc. 2006;106:281-284.
Barnes PM, Bloom B, Nahin RL. Comple-
mentary and Alternative Medicine Use
Among Adults and Children: United States,
2007. Hyattsville, MD: National Health Sta-

June 2010 Volume 110 Number 6

tistics Reports; 2008:1-9. DHHS Report No.
PHS 2009-1250.

McCabe BJ, Copeland NL, Shull CA, Dict-
son KD. Telehealth and telenutrition. The
use of interactive compressed video for nu-
trition counseling of rural elderly. J Nutr
Elderly. 2001;21:73-84.

Writing Group of the Nutrition Care Pro-
cess/Standardized Language Committee.
Nutrition Care Process Part II: Standard-
ized Language for Documenting the Nutri-
tion Care Process. J Am Diet Assoc. 2008;
108:1287-1293.

56.

57.

The American Dietetic Association (ADA) position adopted by the House of
Delegates Leadership Team on October 5, 1998, and reaffirmed on June 15,
2001, and June 11, 2006. This position is in effect until December 31, 2014.
ADA authorizes republication of the position, in its entirety, provided full
and proper credit is given. Readers may copy and distribute this paper,
providing such distribution is not used to indicate an endorsement of prod-
uct or service. Commercial distribution is not permitted without the permis-
sion of ADA. Requests to use portions of the position must be directed to
ADA headquarters at 800/877-1600, ext 4835, or ppapers@eatright.org.

Authors: Beverly J. McCabe-Sellers, PhD, RD, LD (US Department of
Agriculture, Little Rock, AR); Annalynn Skipper, PhD, RD, FADA (Anna-
lynn Skipper and Associates, Oak Park, IL).

Reviewers: Carol S. Casey, RD, CDN, LDN (Sava Senior Care, Pendleton
Health and Rehabilitation Center, Mystic, CT); Sharon Denny, MS, RD (ADA
Knowledge Center, Chicago, IL); Dietitians in Nutrition Support dietetics prac-
tice group (Jamie Diamond, MMS, PA-C, RD); Dean Elbe, BCPP (EQJ Associ-
ates, North Reading, MA); M. Alison Hull, MPH, RD, LD (FMC Dialysis,
Anchorage Alaska); Elvira Q. Johnson, MS, RD, CDE, LDN, EQJ Associates,
North Reading, MA; Esther Myers, PhD, RD, FADA (ADA Research & Strate-
gic Business Development, Chicago, IL); Dietetics in Health Care Communities
dietetics practice group (Ellen Pritchett, RD, CPHQ); Jennifer A. Weber, MPH,
RD (ADA Government Relations, Washington, DC); Mary K. (Suzy) Weems,
PhD, RD, CSSD, LD, CFCS (Baylor University, Waco, TX).

Association Positions Committee Workgroup: Moya Peters, MA, RD, LMNT
(chair); Diane Sowa, MBA, RD; Jessie Pavlinac, MS, RD, CSR, LD (content
advisor).

The authors thank the reviewers for their many constructive comments and
suggestions. The reviewers were not asked to endorse this position or the

supporting paper.



mailto:ppapers@eatright.org

