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ardiovascular disease is the leading cause of death
in the United States. Approximately 80% of patients
with coronary heart disease have at least one of the

our major risk factors—hypertension, dyslipidemia, di-
betes, and smoking—that can be modified through life-
tyle changes (1,2). Trained in biological and food science
s well as nutrition counseling and behavioral skills man-
gement, registered dietitians (RDs) are uniquely quali-
ed to tailor help for these patients to effectively modify
heir diets and reduce their risk for cardiovascular dis-
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ase. The evidence that supports the effectiveness of this
pproach and what data are needed to further establish
edical nutrition therapy for managing disorders of lipid
etabolism and potentially prevention of cardiovascular

isease is discussed in this commentary.

EDICAL NUTRITION THERAPY FOR DISORDERS OF
IPID METABOLISM
Ds provide individualized nutrition counseling, termed
edical nutrition therapy. “Medical Nutrition Therapy

MNT) is a specific application of the Nutrition Care
rocess in clinical settings that is focused on the manage-
ent of diseases. MNT involves in-depth individualized

utrition assessment and a duration and frequency of
are using the Nutrition Care Process to manage disease”
3). The Nutrition Care Process is defined as “a system-
tic problem-solving method that dietetics professionals
se to critically think and make decisions to address
utrition related problems and provide safe and effective
uality nutrition care. The Nutrition Care Process con-
ists of four distinct, but interrelated and connected
teps: (a) nutrition assessment, (b) nutrition diagnosis,
c) nutrition intervention, and (d) nutrition monitoring
nd evaluation” (3).
The American Dietetic Association (ADA) developed

he Disorders of Lipid Metabolism Evidence-Based Nu-
rition Practice Guidelines to standardize the MNT pro-
ess for registered dietitians (4-6). MNT is currently sup-
orted by third-party payers in cases of diabetes and
enal disease but not for disorders of lipid metabolism.
he purpose of this paper is to summarize the studies
onducted to assess the effectiveness of medical nutrition
herapy by RDs in reducing low-density lipoprotein (LDL)
holesterol. Based on the studies published at the time of
his review, MNT is effective in reducing LDL cholesterol.

VAILABLE RESEARCH REGARDING THE EFFECTIVENESS OF MNT
n expert panel was formed to identify and evaluate
urrent research on nutrition therapies for dyslipidemia
o develop the ADA’s Disorders of Lipid Metabolism Ev-
dence Analysis Library (4). A comprehensive literature
earch was conducted using PubMed, the Database of
bstracts of Reviews of Effects, and the Agency for
ealthcare Research and Quality database. The search

as limited to human adult subjects, the English lan-
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uage, and articles published from 1991-2006. The pri-
ary inclusion criteria was that the MNT had to be

rovided by an RD. Articles were excluded if the sample
ize was less than 10 in each treatment group, if the
ropout rate was more than 20%, if the nutrition coun-
eling was provided by someone other than an RD, or if
he intervention was not individualized.

ADA evidence analysts extracted research data and
ssessed the quality and validity of all research papers.
uality and validity were assessed by one analyst using

he quality criteria checklist developed by the ADA. Pa-
ers were assigned a quality rating of either positive (�),
eutral (A), or negative (�) (Figure). Study results were
ummarized and presented to expert panel members who
rote and graded conclusion statements according to the
DA grade definitions (Figure).
The search yielded 23 articles. After reviewing the ar-

icles for relevance, 15 studies were excluded and eight
tudies were accepted for inclusion. Studies were ex-
luded because either the dropout rate was more than
0% (one study), the intervention did not appear to be
NT (11 studies), the studies did not examine the impact

f dietary changes on lipids (one study), or the outcomes
ata were not relevant to the question being reviewed
two studies). Of the accepted studies, four received a
ank of positive and four of neutral quality. The papers
anked as positive-quality are discussed in the subse-
uent paragraphs, starting with the most current, and all
apers are summarized in Table 1. All eight papers pro-
ide the evidence for the graded conclusion statements.
Dalgard and colleagues (7) conducted a randomized

linic trial in which 44 subjects with ischemic heart dis-
ase were randomly assigned to either a 10-minute brief
ounseling group (22 subjects) or comprehensive counsel-
ng group (22 subjects). Subjects in the comprehensive
ounseling group received a 50- to 60-minute individually
ailored consultation with an RD. Twelve weeks later,
atients each received an additional 40- to 50-minute
ounseling session. The goal of the education was to re-
uce dietary cholesterol and limit dietary fat to less than
0% of energy and saturated fat to less than 10% of
nergy. Specific information about limiting fat and satu-
ated fat; preferred choices of spreads and oils; and infor-
ation about the importance of eating fish, fruits, and

egetables was given. Diet was assessed at weeks 0, 12,
nd 52.
Thirty-six subjects completed the study: 17 in the brief

ounseling group and 19 in the comprehensive counseling
roup. Comparing baseline values with week 52, the com-
rehensive counseling group had a 14.7% reduction in
ercentage of energy intake from fat (from 32.7% to
7.9% of energy intake, P�0.005), a 21.8% reduction in
ercentage energy from saturated fat (from 11.9% to 9.3%
f energy intake, P�0.005), and a 7.5% increase in per-
entage energy from carbohydrate (from 50.6% to 54.4%
f energy intake, P�0.05). All changes were significantly
ifferent from the brief counseling group. There were no
tatistically significant changes in intake of any nutrients
rom baseline to week 52 in the brief counseling group.
hus, in this study two sessions of MNT over 12 weeks
esulted in greater dietary changes at 1 year compared
ith a single brief (10-minute) counseling session (7).

Sikand and colleagues (8) conducted a retrospective

s
t
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Quality Rating

Positive (�) If most of the answers to the validity
questionsa were designated “yes,”
including the questions regarding
inclusion/exclusion, bias, generalizability,
intervention, and data collection.

Neutral (�) If questions regarding inclusion/exclusion,
bias, generalizability, intervention, and
data collection do not indicate the study
is exceptionally strong.

Negative (�) If most of the answers to the validity
questions were designated “no.”

Grade Definitions

Grade I: Good The evidence consists of results from
studies of strong design for answering the
question addressed. The results are both
clinically important and consistent with
minor exceptions at most. The results are
free of serious doubts about
generalizability, bias, and flaws in
research design. Studies with negative
results have sufficiently large sample
sizes to have adequate statistical power.

Grade II: Fair The evidence consists of results from
studies of strong design answering the
question addressed, but there is
uncertainty attached to the conclusion
because of inconsistencies among the
results from different studies or because
of doubts about generalizability, bias,
research design flaws, or adequacy of
sample size. Alternatively, the evidence
consists solely of results from weaker
designs for the questions addressed, but
the results have been confirmed in
separate studies and are consistent with
minor exceptions at most.

Grade III: Limited The evidence consists of results from a
limited number of studies of weak design
for answering the questions addressed.
Evidence from studies of strong design is
either unavailable because no studies of
strong design have been done or because
the studies that have been done are
inconclusive due to lack of
generalizability, bias, design flaws, or
inadequate sample sizes.

Grade IV: Expert
Opinion Only

The support of the conclusion consists solely
of the statement of informed medical
commentators based on their clinical
experience, unsubstantiated by the results
of any research studies.

Grade V: Not
Assignable

There is no evidence available that directly
supports or refutes the conclusion.

igure. American Dietetic Association Quality Rating and Grade Defi-
itions (5,6). aValidity questions have sub-questions that identify im-
ortant considerations for varying study designs. The answers to these
ub-questions help identify a yes/no answer to the validity question,

hus providing more weight based upon study design.
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hart review of 73 male Veterans Affairs patients with
ombined hyperlipidemia (high LDL cholesterol and tri-
lycerides) who were noncompliant with prescription ni-
cin therapy and were invited to participate in a statin
rug trial. As part of this trial, patients were assigned to
n 8-week dietary lead-in intervention. Each patient was
ssigned to receive two to four, 30- to 70-minute RD visits
ver an 8-week period and was instructed on the National
holesterol Education Program (NCEP) step 1 diet (9).
he NCEP step 1 and 2 diets, which were replaced by the
CEP therapeutic lifestyle changes in 2002 (10), are de-

cribed in Table 2.
Complete data were available for 43 of the 73 individ-

als. Reasons for the dropouts were: conflicts with per-
onal life schedule (n�20), conflicts with work schedule
n�5), and discomfort about participating in a clinical
rial using an experimental lipid-lowering medication
n�5). Mean intervention time with the RD was 2.7 ses-
ions during 6.5 weeks of MNT. The initial visit was 70
inutes, the first follow-up at week 4 was 70 minutes,

nd the two remaining follow-up visits at weeks 6 and 7
ere 30 minutes each. For the 43 individuals completing

he study, total cholesterol decreased by 11% (29 mg/dL
0.75 mmol/L]) (P�0.001), LDL cholesterol by 9% (15.9

g/dL [0.41 mmol/L]) (P�0.001), triglycerides by 22%
97.5 mg/dL [1.10 mmol/L]) (P�0.0001), and body mass
ndex by 2% (0.7 units) (P�0.0001) and high-density li-
oprotein (HDL) cholesterol increased by 4% (0.8 mg/dL
0.021 mmol/L]) (not significant) compared with baseline,
ut no control group was available for comparison. Fif-
een of 30 subjects no longer needed lipid-lowering med-
cations after MNT. Annual cost savings was estimated to
e $638.35 per patient (in 1996 dollars) by avoiding the
se of statin medications (8).
Hebert and colleagues (11) randomly assigned 1,162

atients with hyperlipidemia from 12 practice sites to one
f three treatment groups: physician usual care, physi-
ian trained in lipid intervention, or physician trained in
ipid intervention plus office support. Trained physicians
lus those trained with office support provided nutrition
ducation to patients over four visits. On the first physi-
ian visit, if a subject’s LDL cholesterol was more than
he 90th percentile, they were referred to an RD-based
rogram. Remaining patients were referred to the RD if
heir LDL cholesterol was more than their NCEP goal
fter further physician visits. Patients referred to the RD
eceived an initial 45-minute individual session, followed
y two 2-hour group sessions, and a final individual ses-
ion over a 6-week period. The nutrition education focus
as to reduce the intake of total and saturated fat and

holesterol and to follow an NCEP step 1 or step 2 (9) diet
s individually indicated. The program emphasized prac-
ical skills and family support.

Baseline values were assessed before entering into
hysician-delivered care. Dietary data were available for
45 patients, and paired serum lipids and weight were
vailable on 555 and 404 patients, respectively. After 1
ear, patients who attended three to four RD sessions
eported dietary reductions of 22.7% in percentage of
nergy from total fat (from 36.2% to 28% of energy in-
ake), 22.1% in percentage of energy from saturated fat
from 12.2% to 9.5% of energy intake), accompanied by

eductions of 6.5% (16.6 mg/dL [0.430 mmol/L]) in total 1
holesterol, 10.4% (18.5 mg/dL [�0.48 mmol/L]) in LDL
holesterol, 5.6% (4.47 kg) in body weight, and 5.3% (1.56
nits) in body mass index vs baseline. These changes
ere significantly different from those of the control
roup that was never referred (P�0.05), but because their
aseline blood cholesterol levels were also less than the
eferred group (P�0.05), strict comparisons were unwar-
anted. Impact on HDL cholesterol and triglycerides was
ot reported. LDL cholesterol was significantly lower in
ubjects who attended three to four sessions (10.4% re-
uction, 18.5 mg/dL [0.479 mmol/L] decrease) than in
hose who attended fewer than three sessions (2.8% re-
uction, 5 mg/dL [0.130 mmol/L] decrease) and those
ithout a referral (0.5% reduction, 0.8 mg/dL [0.021
mol/L] decrease) (P�0.05) (11).
A nonrandomized comparative study by Dallongeville

nd colleagues (12) assigned 104 patients with hypercholes-
erolemia (LDL cholesterol �158.3 mg/dL [4.10 mmol/L])
nd 113 with hypertriglyceridemia (triglycerides �230
g/dL [2.60 mmol/L]) to a 45- to 60-minute session of

ietary counseling and a one-time follow-up visit, both by
n RD. Both visits occurred within two months. The pa-
ients with hypertriglyceridemia and hypercholesterol-
mia were instructed to follow an NCEP step 1 and step
diet, respectively. In addition, patients with hypertri-

lyceridemia were told to restrict their intake of concen-
rated sweets (sweetened beverages, candy, and most
esserts) and to limit alcohol to 30 mL/day. During the
ducation sessions, the RD used food models and prod-
cts, provided tips for cooking and eating out, and
lanned sample menus to fit into the patient’s lifestyle.
amily support was encouraged. A group of control pa-
ients, including 72 patients with hypercholesterolemia
nd 80 patients with hypertriglyceridemia, were asked to
emain on their current diet for 8 weeks. During this time
heir baseline lipids were measured and their lipid values
t 8 weeks were compared with the dietary counseling
roup’s 8-week (2-month) values. In the hypercholester-
lemia dietary counseling group, significant reductions
ere observed in total cholesterol (5.7%), LDL cholesterol

7.3%), and body weight (2.4%) after 2 months compared
ith baseline (P�0.001), whereas the control group did
ot have significant reductions. There was a nonsignifi-
ant increase in triglycerides (8.6%) and no change in
DL cholesterol (0.0%) compared with baseline in the

ounseling group. In the hypertriglyceridemic patients,
eductions were observed in total cholesterol (4.8%), tri-
lycerides (20.7%), very-low-density lipoprotein choles-
erol (19.5%), and body weight (2.8%), as were increases
n LDL cholesterol (8.5%) and HDL cholesterol (5.5%)
fter 2 months compared with baseline (P�0.05). The
ontrol group did not have significant changes in these
ariables (12).
The four neutral-quality studies (two randomized clin-

cal trials and two chart reviews), found results similar to
he positive-quality studies (Table 1). One study exam-
ned changes in dietary intake and found a significant
eduction in saturated fat and dietary cholesterol after an
NT intervention compared with the control group

P�0.001) (13). This study, including the others, found
ignificant reductions in total cholesterol after MNT in-
ervention compared with baseline or control groups (13-

6). In addition, studies found that increased time spent
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Table 1. Summary of reviewed medical nutrition therapy for disorders of lipid metabolism studies

Citation Sample size/study design Qualitya Intervention (dietary goal) Major findings

Dalgard and colleagues
(2001) (7)

44 randomized; 36 completed
(17 brief counseling; 19
comprehensive counseling)/
randomized clinical trial

� 10-minute brief counseling vs 50-60
individualized counseling with 40- to 50-
minute follow-up 12 weeks later (total fat
�30% and saturated fat �10% of energy)

Intervention duration: 12 weeks, 1 year study

At week 52:
● % of energy from total fat 2 14.7% with MNTb vs 1 5.3% in

control group (P�0.005)
● % of energy from saturated fat 2 21.8% with MNT vs 1 10.1%

in control group (P�0.002)
● % of energy from carbohydrates 1 7.5% with MNT vs 2 3.6%

in control group (P�0.012)

Sikand and colleagues
(2000) (8)

73 (complete data available for
43)/chart review (before-
after study)

� Two to four MNT visits ranging from 30 to
70 minutes (step 1 diet)

Intervention duration: 8 weeks

At week 6 or 7 compared to baseline:
● TCc 2 11% (P�0.001)
● LDL-Cd 2 9% (P�0.001)
● HDL-Ce 1 4% (NSf)
● TGg 2 22% (P�0.001)
● BMIh 2 2% (P�0.0001)
● 50% (15 out of 30) of eligible subjects did not require lipid-

lowering medications after MNT

Hebert and colleagues
(1999) (11)

1,162 (dietary information: 645,
paired serum lipids: 555,
weight: 404)/randomized
clinical trial

� No RDi visit vs two individualized MNT visits
(including a 45-minute initial visit) plus
two 2-hour group visits over a 6-week
period (step 1 or 2 as indicated)

Intervention duration: 6 weeks

At 1 year:
● % of energy from total fat 2 22.7% with MNT vs 2 1.9% in

control group (P�0.05)
● % of energy from saturated fat 2 22.1% with MNT vs 2 2.5 %

in control group (P�0.05)
● TC 2 6.5% with MNT vs 2 0.2% in control group (P�0.05)
● LDL-C 2 10.4% with MNT vs 2 0.5% in control group (P�0.05)
● LDL-C lower in group that attended 3 to 4 sessions vs those that

attended fewer than 3 sessions and those without a referral
(P�0.05)

● Weight 2 5.6% (4.47 kg) with MNT vs 2 1.3% (1.05 kg) in
control group (P�0.05)

Dallongeville and colleagues
(1994) (12)

369 (hypercholesterolemia: 104
intervention, 72 control;
hypertriglyceridemia: 113
intervention, 80 control)/
nonrandomized comparative
study

� No counseling vs 45- to 60-minute MNT visit
plus a one-time follow-up visit (step 1 diet
for hypertriglyceridemic plus alcohol and
concentrated sweet restriction and step 2
diet for hypercholesterolemic patients)

Intervention duration: 2 months

At 2 months compared with baseline:
Hypercholesterolemic patients:
● TC 25.7% (17.4 mg/dL)j (P�0.0001)
● LDL-C 2 7.3% (56.7 mg/dL) (P�0.0001)
● HDL-C �0.0% (NS)
● TG 1 8.6% (NS)
● Weight 2 2.4% (2 kg) (P�0.0001)
Hypertriglyceridemic patients:
● TC 2 4.8% (13.5 mg/dL) (P�0.0001)
● LDL-C 1 8.5 % (7 mg/dL) (P�0.001)
● HDL-C 1 5.5% (1 mg/dL) (P�0.001)
● TG 2 20.7% (112.5 mg/dL)k (P�0.0001)
● Weight 2 2.8% (2 kg) (P�0.0001)

(continued)
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Table 1. Summary of reviewed medical nutrition therapy for disorders of lipid metabolism studies (continued)

Citation Sample size/study design Qualitya Intervention (dietary goal) Major findings

Delahanty and colleagues
(2001) (13)

90 (45 MNT, 45 usual care)/
randomized clinical trial

A Usual care by physician or 2-3 MNT visits in
2-3 months and an additional 2-3 visits
over the next 3 months if lipids were not
at goal (step II diet)

Average time spent: 90 minutes at 3 months
and 30 minutes during the second 3
months

Intervention duration: 6 months

At 6 months:
● % of energy from total fat 2 21.9% with MNT vs 2 6.5% in

control group (P�0.01)
● % of energy from saturated fat 2 36.4% with MNT vs 2 9.1%

in control group (P�0.001)
● Dietary cholesterol 2 29.8% with MNT vs 21.2% in control

group (P�0.05)
● TC 2 6.8% with MNT vs 2 2.1% in control group (P�0.05)
● LDL-C 2 7.2% with MNT vs 2 2.6% in control group (NS)
● HDL-C 2 6.6% with MNT vs 2 4.4% in control group (NS)
● TG 1 0.7% with MNT vs 1 8.2% in control group (NS)
● Weight 2 2.3% with MNT vs 0% in control group (P�0.001)
● 1 time with RD at 3 months correlated with 2 TC (r��0.47,

P�0.001) and LDL-C (r��0.39, P�0.008)

Henkin and colleagues
(2000) (14)

136 (66 RD counseling, 70
usual care) (at 3 months 64
RD counseling, 68 usual
care)/randomized clinical
trial

A Usual care by physician vs 2-4 nutrition
counseling sessions (step 1 or 2, as
indicated)

Intervention duration: 3 months

At 3 months:
● TC 2 9% with MNT vs 2 5% in control group (P�0.05)
● LDL-C 2 12% with MNT vs 2 7% in control group (P�0.05)
● HDL-C 1 0% with MNT vs 1 2% in control group (NS)
● TG 1 1% with MNT vs 1 4% in control group (NS)
● TC/HDL-C 2 9% with MNT vs 2 5% in control group (NS)

Sikand and colleagues
(1998) (15)

95 (complete data available for
74)/chart review (before-
after study)

A Two to four MNT visits ranging from 30 to
60 minutes (step 1 diet)

Intervention duration: 6-8 weeks

At end of study (week 6, 7, or 8) compared with baseline:
● TC 2 13.4% (P�0.001)
● LDL-C 2 14.2% (P�0.001)
● HDL-C 2 4.4% (P�0.05)
● TG 2 10.8% (P�0.05)
● TC/HDL-C 29.4% (P�0.001)
● LDL-C 2 21.9% with 4 RD visits and 2 12.1% with 2 RD visits

(P�0.027)
● 51% (33 out of 67) of eligible subjects did not require lipid-

lowering medications after MNT

McGehee and colleagues
(1995) (16)

474 (complete data available
for 285)/chart review of
various sites (before-after
study)

A �2 MNT visits at various hospitals or health
maintenance organizations (diet goals not
noted)

Intervention duration: varied due to various
settings

Compared with baseline (length of intervention is unknown):
● TC 2 8.6% (significance not reported)
● TC correlated with 1 time spent with an RD (r�0.118, P�0.001)

aPapers were assigned a quality rating of either positive (�), neutral (A), or negative (�).
bMNT�medical nutrition therapy.
cTC�total cholesterol.
dLDL-C�low-density lipoprotein cholesterol.
eHDL-C�high-density lipoprotein cholesterol.
fNS�nonsignificant.
gTG�triglycerides.
hBMI�body mass index.
iRD�registered dietitian.
jTo convert mg/dL cholesterol to mmol/L, multiply mg/dL cholesterol by 0.0259. To convert mmol/L cholesterol to mg/dL, multiply mmol/L by 38.7. Cholesterol of 193 mg/dL�5.00 mmol/L.
kTo convert mg/dL triglycerides to mmol/L, multiply mg/dL triglycerides by 0.0113. To convert mmol/L triglycerides to mg/dL, multiply mmol/L by 88.6 Triglycerides of 159 mg/dL�1.80 mmol/L.
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ith the dietitian correlated with reductions in total cho-
esterol (P�0.001) (13,16) and further reductions in LDL
holesterol were achieved with four RD visits compared
ith two RD visits (P�0.027) (15).

ISCUSSION
ased on existing data from a limited number of both high-
nd neutral-quality studies, RD-delivered MNT (with two to
ix planned visits) for patients with hypercholesterolemia
ielded reported dietary reductions of 15% to 23% in total
at (from 32%-36% to 25%-28% of energy intake), and 22%
o 36% in saturated fat (from 11%-12% to 7%-9% of energy
ntake). This was accompanied by reductions of 6% to 13%
n total cholesterol and 7% to 14% in LDL cholesterol. De-
reases in triglycerides and changes in HDL cholesterol
ere inconsistent. MNT included an initial scheduled visit

anging from 45 to 90 minutes and scheduled follow-up
isits ranging from 30 to 60 minutes over 6 weeks to 6
onths. Data on long-term adherence and sustained lipid

esponse are unavailable (7,8,11-16) (Grade I).
Data suggest greater decreases in total cholesterol and

DL cholesterol occur as the number of MNT visits and
ime spent with a dietitian increases, but there is insuf-
cient evidence to be conclusive (11,15) (Grade III).
The optimal duration and frequency of follow-up visits

y an RD are not known (Grade V).
No studies have specifically determined whether inten-

ive MNT can reduce or replace the need for lipid-lower-
ng medication. Two small studies comparing cost-benefit
f MNT involving retrospective chart review in male vet-
rans suggested that dietary intervention could poten-
ially obviate the need for lipid-lowering medications, but
ata from randomized clinical trials are needed to draw
eaningful conclusions (8,15) (Grade III).
Despite a limited database, the strength of the conclu-

ions regarding the effectiveness of MNT for disorders of
ipid metabolism is enhanced by the inclusion of only

Table 2. Dietary goals of the National Cholesterol Education Program

Step 1

Total fat (% of energy) �30%
Saturated fatty acids (% of

energy)
8%-10%

Polyunsaturated fatty acids (% of
total energy)

�10%

Monounsaturated fatty acids (% of
total energy)

�15%

Cholesterol (mg/day) �300
Carbohydrates (% of total energy) �55%
Protein (% of total energy) �15%
Total energy To achieve and maintain

a desirable weight
Physical activity

Optional

aData from references 9 and 10.
tudies involving individualized diet counseling provided t
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y an RD, rather than mixing in other studies using more
eneralized group counseling and/or involving non-RD
nterventionists.

Conclusive findings are limited by the lack of available
esearch. Limitations include not only the small number
total of eight) of published studies available, but also
hat only half of these studies were assessed as being of
igh quality. Not all studies provided dietary data, nor
id they all report the type of assessment method, includ-
ng whether dietary questionnaires used were validated.
n addition, the goals of MNT varied among the studies;
ne of the four high-quality studies recommended an
CEP step 1 diet, one of the four recommended a step 2
iet, and two of the four recommended either a step 1 or
diet. The varying dietary goals in conjunction with what

he subjects achieved could explain the ranges reported
or lipid and lipoprotein responses, especially HDL cho-
esterol and triglycerides, which were the most variable.

Additional high-quality research is needed to more
omprehensively evaluate the benefits of MNT in improv-
ng lipid/lipoprotein cardiovascular disease risk factors. A
irect comparison of RD-delivered MNT with other ap-
roaches including comparing RD-delivered MNT to the
are provided by other health care professionals. The
ptimal duration and frequency of visits needed to
chieve and sustain maximum cholesterol reduction re-
uires further investigation. Whether identifying “poor
ietary responders” or “dietary failures” reflects a lack of
NT or a biological basis for nonresponse to diet modifi-

ation remains an important target of further investiga-
ion. Likewise, the optimal theoretical counseling frame-
ork for providing MNT to yield maximal improvement

n cardiovascular risk needs to be evaluated.

ONCLUSIONS
he eligible studies reviewed show that MNT is an effec-
ive approach to changing dietary intake and reducing

p 1 and 2 diets and the Therapeutic Lifestyle Changes dieta

tep 2 Therapeutic Lifestyle Changes

30% 25%-35%
�7% �7%

10% �10%

15% �20%

200 �200
55% 50%-60%
15% �15%

o achieve and maintain
a desirable weight

To achieve and maintain a desirable
weight

Enough moderate exercise to
expend at least 200 calories/day

Plant sterols/stanols: 2 g/day
Soluble fiber: 10-25 g/day
ste

S

�

�

�

�
�
�
T

otal and LDL cholesterol and body weight.
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Research support for evaluating and documenting the
otential benefits of MNT provided by RDs should con-
inue to be high priority for ADA and its partners. These
reliminary data that show clear benefits of MNT are
romising, but more carefully controlled studies includ-
ng well-documented dietary assessment methodology,
bjective lipid outcomes, and standardized interventions
ith measurable behavior and adherence data are required.
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