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ABSTRACT

Background The possible advantage for weight loss of a diet that emphasizes protein, fat, or
carbohydrates has not been established, and there are few studies that extend beyond 1 year.

Methods We randomly assigned 811 overweight adults to one of four diets; the targeted
percentages of energy derived from fat, protein, and carbohydrates in the four diets were 20,
15, and 65%; 20, 25, and 55%; 40, 15, and 45%; and 40, 25, and 35%. The diets consisted of
similar foods and met guidelines for cardiovascular health. The participants were offered group
and individual instructional sessions for 2 years. The primary outcome was the change in body
weight after 2 years in two-by-two factorial comparisons of low fat versus high fat and average
protein versus high protein and in the comparison of highest and lowest carbohydrate content.

Results At 6 months, participants assigned to each diet had lost an average of 6 kg, which
represented 7% of their initial weight; they began to regain weight after 12 months. By 2 years,
weight loss remained similar in those who were assigned to a diet with 15% protein and those
assigned to a diet with 25% protein (3.0 and 3.6 kg, respectively); in those assigned to a diet
with 20% fat and those assigned to a diet with 40% fat (3.3 kg for both groups); and in those
assigned to a diet with 65% carbohydrates and those assigned to a diet with 35%



carbohydrates (2.9 and 3.4 kg, respectively) (P>0.20 for all comparisons). Among the 80% of
participants who completed the trial, the average weight loss was 4 kg; 14 to 15% of the
participants had a reduction of at least 10% of their initial body weight. Satiety, hunger,
satisfaction with the diet, and attendance at group sessions were similar for all diets;
attendance was strongly associated with weight loss (0.2 kg per session attended). The diets
improved lipid-related risk factors and fasting insulin levels.

Conclusions Reduced-calorie diets result in clinically meaningful weight loss regardless of
which macronutrients they emphasize. (ClinicalTrials.gov number, NCT00072995
[ClinicalTrials.qgov] .)

There is intense debate about what types of deetranst effectivéor treating overweight — those that
emphasize proteithose that emphasize carbohydrates, or thosenigtiasizdat. %> Several trials
showed that low-carbohydrate, high-proteiets resulted in more weight loss over the coofsto 6
months than conventional high-carbohydrate, lowdfats,=>~=== but other studies did not show
this effect:>*+>51" A smaller group of studies that extended the follgntai1 yeadid not show that
low-carbohydrate, high-protein diets wereperior to high-carbohydrate, low-fat di&t§ 01442021
contrast, other researchers found that a very-baghehydrateyery-low-fat vegetarian diet was
superior to a conventionaigh-carbohydrate, low-fat diét**** Among the few studiebat extended
beyond 1 year, one showed that a very-low/afetarian diet was superior to a conventional flatv-
diet?*one showed that a low-fat diet was superior to demate-fatliet>> two showed that a moderate-
fat, Mediterranean-styldiet was superior to a low-fat diet® one showed thatlaw-carbohydrate diet
was superior to a low-fat diét,andanother showed no difference between high-proteihlaw-protein
diets:® Small samples, underrepresentation of men, lingieeetralizability, a lack of blinded
ascertainment of the outconaglack of data on adherence to assigned dietsa éangje los$o follow-up
limit the interpretation of many weight-loss trialsThe novelty of the diet, media attention, and the
enthusiasnof the researchers could affect the adherencerttipantsto any type of diet. The crucial
guestion is whether overweightople have a better response in the long terrretse thaemphasize a
specific macronutrient composition. Thus, we red¢pggithe need for a large trial that would be
designed to overcontle limitations of previous trials and that woulthtpare theffects of three
principal dietary macronutrients. We studweeight change over the course of 2 years, sincghwéiss
typically is greatest 6 to 12 months after inibatiof thediet, with steady regain of weight
subsequently’

Methods

Study Design and Sites

We designed a randomized clinical trial to compheeeffect®on body weight of energy-reduced diets
that differed in theitargets for intake of macronutrients — low or higtfat, average or high in protein,
or low or high in carbohydrates and otherwise followed recommendations for carasculahealth?’
The trial was conducted from October 2004 throDghember 2007. An expanded description of the
methods is available theSupplementary Appendjiavailable with the full texaf this article at
NEJM.org. The trial was conducted at tgites: the Harvard School of Public Health and Baig and
Women'Hospital, Boston; and the Pennington Biomedicaldaesh Centesf the Louisiana State
University System, Baton Rouge. The dadardinating center was at Brigham and Women's kdsp
Theproject staff of the National Heart, Lung, and Bldastitutealso participated in the development of
the protocol, monitoringf progress, interpretation of results, and critregiewof the manuscript.

Participants



Our goal was to recruit 800 overweight and obebgests (40@t each site), of whom about 40% would
be men. Participantsad to be 30 to 70 years of age and have a bodg-imdex (theveight in

kilograms divided by the square of the height inemgof 25 to 40. Major criteria for exclusion were
the presencef diabetes or unstable cardiovascular diseasejgd®f medicatiortbat affect body

weight, and insufficient motivation as assedsgthterview and questionnaire. The study was apguto
by thehuman subjects committee at each institution and thgta andafety monitoring board appointed
by the National Heart, Lungnd Blood Institute. All participants gave writt@iormedconsent. They
were informed that the study would be compadiggs with different fat, protein, and carbohydrate
contentsand that they would be assigned a diet at randoasshailingsvere the primary means of
recruitment; names were identifieith the use of lists of registered voters or disvékandom
assignments to one of four diet groups were geeetay thelata manager at the coordinating center on
request of a studyietitian, after eligibility of a participant waswfirmed.

Weight-Loss Intervention

The nutrient goals for the four diet groups we@Xat, 15%protein, and 65% carbohydrates (low-fat,
average-protein); 20%at, 25% protein, and 55% carbohydrates (low-faghprotein);40% fat, 15%
protein, and 45% carbohydrates (high-fat, averagéeem);and 40% fat, 25% protein, and 35%
carbohydrates (high-fat, high-proteimhus, two diets were low-fat and two were high-&atgd twowere
average-protein and two were high-protein, constifra two-by-two factorial design. The four diets
also allowed foa dose—response test of carbohydrate intake thgédirom 35 to 65% of energy.
Other goals for all groups were thia¢ diets should include 8% or less of saturatecatdeaspO g of
dietary fiber per day, and 150 mg or less of cheledper 1000 kcal. Carbohydrate-rich foods with a
low glycemic indexvere recommended in each diet. Each participaaltsic prescriptiomepresented a
deficit of 750 kcal per day from baseline catculated from the person's resting energy experedand
activity level.

Blinding was maintained by the use of similar foéalseachdiet. Staff and participants were taught that
each diet adhered principles of a healthful dietand that each had been recommeridetbng-term
weight loss, thereby establishing equipdis€ Investigators and staff who measured outcomes were
unaware othe diet assignment of the participants.

Group sessions were held once a week, 3 of evergeks duringhe first 6 months and 2 of every 4
weeks from 6 months toy2ars; individual sessions were held every 8 wéakthe entire years.
Daily meal plans in 2-week blocks were providede(he Supplementary AppendixParticipants were
instructed taecord their food and beverage intake in a daibdfdiaryand in a Web-based self-
monitoring tool that provided informatiam how closely their daily food intake met the goi@alr
macronutrientand energy. Behavioral counseling was integratextive grou@nd individual sessions
to promote adherence to the assigiets. Contact among the groups was avoided.

The goal for physical activity was 90 minutes ofdarate exercigger week. Participation in exercise
was monitored by questionnaifand by the online self-monitoring tool.

Measurements

Body weight and waist circumference were measureda mornindpefore breakfast on 2 days at
baseline, 6 months, and 2 yeansd on a single day at 12 and 18 months. Dietdakénwasssessed in
a random sample of 50% of the participants, aveew of the 5-day diet record at baseline an@4by
hour recalbluring a telephone interview on 3 nonconsecutiwes @ 6 monthand at 2 years-
Questionnaires that asked for informatoonsatiety, food craving, eating behavior, andsgattionwith
the diet>** were administered at baseline (exceptifet satisfaction) and at 6 months and 2 years.
Fasting bloodamples, 24-hour urine samples, and measuremessgtoig metabolicate were obtained



on 1 day, and blood-pressure measuremer2 days, at baseline, 6 months, and 2 yearsld.efe
serumlipids, glucose, insulin, and glycated hemogloberevmeasureat the clinical laboratory at the
Pennington Biomedical ReseatChnter. Blood pressure was measured with the uae atitomated
device (HEM-907XL, Omron). The participants weralenated fothe presence of the metabolic
syndrome, which was defined the presence of at least three of the following fiviteriawaist
circumference of more than 102 cm in men or moa@®8 cm in women, a triglyceride level of 150 mg
per decilite(1.69 mmol per liter) or more, a high-density lipojein (HDL)cholesterol level of less

than 40 mg per deciliter (1.03 mnpar liter) in men or less than 50 mg per decil{ie29 mmober

liter) in women, a blood pressure of 130/85 mm Hgore,and a fasting glucose level of 110 mg per
deciliter (6.1 mmoper liter) or more.

Statistical Analysis

The primary outcome of the study was the chandmdy weighbver a period of 2 years, and the
secondary outcome was ttigange in waist circumference. Data were poolenh fitee diet$or the two
factorial comparisons: low fat versus high fat amdrage protein versus high protein. The analyses a
includeda comparison of two of the four diets, the dietwitie lowestarbohydrate content and the diet
with the highest carbohydratentent, and included a test for trend acrossdhelévelsof

carbohydrates. The effects of protein, fat, anth@aydratdevels were evaluated independently with the
use of two-sampletests at a two-sided significance level of 0 Bsploratorypost hoc analyses were
performed with threshold amounts of weilgles as outcomes, with Bonferroni's adjustmentrfaltiple
comparisons. Associations between adherence tatla@d proteigoals and weight loss were also
explored in post hoc analysesge Methods in thBupplementary Append)x

We performed an intention-to-treat analysis in WwHang-termweight loss for persons who withdrew
from the study early (aftext least 6 months of participation) was imputedienbasi®f a rate of 0.3 kg
per month of regained weightand a ratef 0.3 cm per month of regained waist circumfereafter
withdrawal(see Methods in thBupplementary AppendixRisk factors focardiovascular disease and
diabetes were also analyzed accordintie intention-to-treat principle, with zero clgarfrom baseline
imputed for missing data. The study was powereatketect d.67-kg weight loss as an effect of the level
of protein oifat in the diet over the 2-year period, assumimgtadrawalrate of 40%.

Results
Participants

Of 1638 patrticipants who were screened, 811 (50&sewandomlyassigned to a diet, and 645 (80% of
those assigned) completind study (i.e., provided a body-weight measureraeBtyears(Fig. 1 in the
Supplementary AppendixBaseline characteristiegere similar among participants assigned to the fou
diets andetween those who were assigned to a diet and toseompletethe study (able ).

View this table: Table 1.Baselire Characteristics of the Study Participa
[in this window]
[in a new window]
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The amount of weight loss after 2 years was sinmigoarticipantgssigned to a diet with 25% protein
and those assigned tali@t with 15% protein (3.6 and 3.0 kg, respectiy®y0.22)and among those
who completed each of those diets (4.5 andk@,Bespectively; P=0.11)-(gure ). Weight loss was the
samdn those assigned to a diet with 40% fat and tlaeségnedo a diet with 20% fat (3.3 kg, P=0.94)
and was similar amortgose who completed each of those diets (3.9 ahllg}.respectively?=0.76).
There was no effect on weight loss of carbohydeate! through the target range of 35 to 65%a(re 1
andFigure 9. The change in waist circumference did not diffgndicantlyamong the diet groups
(Figure landFigure 2.
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Figure 1. Mean Change in Body Weight and Waist Circumferdnme
Baseline to 2 Years According to Dietary MacrorertiContent.

Solid bars represent high-protein, high-fat, ohlesst-carbohydrate diets. Open
bars represent average-protein, low-fat, or lowesbohydrate diets. T bars
indicate standard errors. Panels A and C showhhege in body weight and
the change in waist circumference, respectivelyafioparticipants who were
randomly assigned to a diet (a total of 811); migslata were imputed. A total
of 403 participants were assigned to a high-pradehand 408 to an average-
protein diet, 405 were assigned to a high-fat alnet 406 to a low-fat diet, and
204 were assigned to the highest-carbohydrateadt201 to the lowest-
carbohydrate diet. Panel B shows the change in b@iiyht for the 645
participants who provided measurements at 2 y&drhese participants, 325
were assigned to a high-protein diet and 320 tavamnage-protein diet, 319
were assigned to a high-fat diet and 326 to a latndfet, and 169 were assigned
to the highest-carbohydrate diet and 168 to the&iwarbohydrate diet. Panel
D shows the change in waist circumference for @& farticipants who
provided measurements at 2 years. Of these panitsp303 were assigned to a
high-protein diet and 296 to an average-protein @@2 were assigned to a
high-fat diet and 307 to a low-fat diet, and 159evassigned to the highest-
carbohydrate diet and 155 to the lowest-carbohgdit.

Figure 2. Mean Changes in Body Weight and Waist Circumfereidéarious
Time Points.

Panels A and C show the mean changes in body waightvaist
circumference, respectively, for all participantsomvere assigned to a diet (a
total of 811 at every time point); missing data evenputed. Panel B shows the
change in body weight for participants who providegasurements at various
time points: 176 to 180 participants at 6 montla§, tb 167 at 12 months, 140
152 at 18 months, and 151 to 168 at 2 years. Rashbws the change in waist
circumference for participants who provided measwas at various time-
points: 176 to 179 at 6 months, 154 to 166 at 18thw 135 to 148 at 18
months, and 137 to 159 at 2 years. | bars in a@é[saindicate standard errors.

Most of the weight loss occurred in the first 6 i Changefsom baseline differed among the diet
groups by less than 0k§ of body weight and 0.5 cm of waist circumferefiegure 9. After 12
months, all groups, on average, slowly regained/adght. A total of 185 of the participants (23%)



continued tdose weight from 6 months to 2 years; the mean (#lditional weight loss was 3.6+3.5
kg, for a mean totdbss from baseline of 9.3+8.2 kg, with no signifitdifferences among the diet
groups. At 2 years, 31 to 37%tbE participants had lost at least 5% of theiiahlhodyweight, 14 to
15% of the participants in each diet group st at least 10% of their initial weight, and 248 had
lost20 kg or more (P>0.20 for the comparisons betweaets )d

Risk Factors for Cardiovascular Disease and Diabege

All the diets reduced risk factors for cardiovasecuiseasand diabetes at 6 months and 2 yeaeb(e
2). At 2 yearsthe two low-fat diets and the highest-carbohydda¢ decreasddw-density lipoprotein
cholesterol levels more than did tingh-fat diets or the lowest-carbohydrate diet ¢iavvs.high-fat,
5% vs. 1% [P=0.001]; highest-carbohydrate vs. lawasbohydrate§% vs. 1% [P=0.01]). The lowest-
carbohydrate diet increaseDL cholesterol levels more than the highest-cayblofite die{9% vs. 6%,
P=0.02). All the diets decreased triglyceride lesghilarly, by 12 to 17%. All the diets except theeo
with thehighest carbohydrate content decreased fastingnsieisulinlevels by 6 to 12%; the decrease
was larger with the high-protethet than with the average-protein diet (10% vs, #%0.07)Blood
pressure decreased from baseline by 1 to 2 mm lgnw significant differences among the groups
(P>0.59 for alcomparisons). These changes in risk factors imntie@tion-to-treapopulation were
about 30 to 40% smaller than the changes ae®mg participants who provided data at 2 years,
reflectingthe effect of the imputation of missing values ([€abin theSupplementary AppendixThe
metabolic syndronié was present 32% of the participants at baseline, and theqrerge wa®wer at
2 years, ranging from 19 to 22% in the four dietugrs(P=0.81 for the four-way comparison).

View this table: Table 2.Risk Factors, Nutrient Intake, and Biomarkers oh&ence, According to
[in this window] Diet, at 6 Months and 2 Years.

in a new
window]

-
Get PowerPoint

Slide

Adherence, Diet Acceptability, Satiety, and Satisfetion

Mean reported intakes at 6 months and 2 yearsatideactthe target levels for macronutrientsaple
2). The reportethtakes represented differences from target levielat, proteinand carbohydrate
intake of 8.0, 4.2, and 14.4 percentage poragpectively, at 6 months and 6.7, 1.4, and 10r@epe¢age
points, respectively, at 2 years. Reported energakes anghysical activity were similar among the
diet groups. The participantdo completed the study had a mean weight losscokd atc months,
which corresponds to a reduction in daily enerdgkeof approximately 225 kcal.

There was a larger increase from baseline in thé Elivlesterolevel, a biomarker for dietary
carbohydrate, in the lowest-carbohydmteup than in the highest-carbohydrate group (@mihce in
the change of 2 mg per deciliter at 2 years) (TahletheSupplementary Appendixthis difference
corresponds to a predictdifference in carbohydrate intake of 6%There was a largelecrease in
urinary nitrogen excretion from baseline in #werage-protein group than in the high-protein grgau
differencen the change of 1.6 g at 6 months and 0.8 g &a2sy (able J; these differences correspond
to a difference in dietary proteai 10 g per day and 5 g per day, respectively.féspiratoryquotient
was 0.84 at baseline in both the high-fat and latgifoups, and the between-group difference in the
change at 2ears (the value in the high-fat group minus tHeean thdow-fat group) was —0.02
(P=0.002) {able 3. Thus, changaa biomarkers confirmed that differences amonggitwips in
macronutrient intake were consistent with thosended inthe dietary reports and that participants




modified their intak@f macronutrients in the direction of the goalshaligh theargets were not fully
achieved.

View this table: Table 3.Factorial-Design Estimates of Effect of Diet TypeMean Changes from
[in this window] Baseline in Risk Factors, Nutrient Intake, and Baokers of Adherence.
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Craving, fullness, and hunger and diet-satisfacticores wersimilar at 6 months and at 2 years among
the diets (Table i the Supplementary Appendix

Weight Change According to Attendance at Group Segms and Dietary Adherence

Attendance at group sessions strongly predictedhwdnssat 2 years (0.2 kg for every session attended)
and was similaamong the diet groups (P=0.22 for a test of diffeesin slopeg)Figure 3. Adherence

to the goal for protein intake was associatéti more weight loss only in the high-protein gosuand
adherenc#o the goal for fat intake was associated with nveeeght losnly in the low-fat groups
(P<0.001) Eigure 9. The rangesf protein and fat intakes overlapped substantiallyre diegroups.

Thus, a low-fat intake of 25% was associated witli@aseaveight loss in the low-fat groups but not in
the high-fat groupsnd a high-protein intake of 24 to 25% was assediatith increasedeight loss in

the high-protein groups but not in the averagegingroups. Attendance at group sessions was
associated with adherencethe fat and protein goals only in the high-piotnd low-faigroups Figure

4).

Figure 3. Change in Body Weight from Baseline to 2 Years Adot to
“# Attendance at Counseling Sessions for Weight Las®ng the 645 Participants
Who Completed the Study.

| " Panel A shows data for the low-fat, average-prageaup; Panel B, for the low-
fat, high-protein group; Panel C, for the high-taterage-protein group; and
View larger version P.anel D, for the high-fat, hlgh-proteln group. Tdherere no S|gn|f|9ant .
(40K): differences among the regression coefficients (P#dr.all comparisons;

2_
[in this window] R“=0.2 for total cohort).
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Figure 4. Weight Loss at 2 Years According to Adherence tet&y Fat and
Protein Goals.

Intake was determined from three 24-hour diet tec@uintiles of fat and
protein intakes are shown for the combined higlgfatips (Panel A), low-fat
groups (Panel B), high-protein groups (Panel CJ, arerage-protein groups

View larger version
(29K):



[in this window] (Panel D); there were 45 to 51 participants pentijei Rates of attendance at
[in a new window| group sessions (percent of total sessions atteonEdtthe 2-year period) are
! shown for the quintiles of fat and protein intakbars indicate 95% confidence
intervals. P values for a trend in weight loss asmuintiles are as follows:
P<0.001 for fat intake in low-fat groups, P<0.001 frotein intake in high-
protein groups, P=0.36 for fat intake in high-fadgps, and P=0.83 for protein
intake in average-protein groups. The results wendar when determined
within each of the four diet groups (data not shpwn
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Adverse Effects

Serious adverse events were reported by 57 patits{7%)there were no significant differences in
the rates among diefBhe ratio of urinary microalbumin to creatinine wasere thar80 in five
participants in the average-protein group anfiveparticipants in the high-protein group at 6ntics
andin seven participants, all in the average-proteaugs, aP years.

Discussion

In this population-based trial, participants wessigned t@nd taught about diets that emphasized
different contents afarbohydrates, fat, and protein and were giverfosiementor 2 years through
group and individual sessions. The principading is that the diets were equally successful i
promotingclinically meaningful weight loss and the maintecef weightoss over the course of 2
years. Satiety, hunger, satisfactwith the diet, and attendance at group sessions siatilarfor all
diets. The diets improved lipid risk factors anstiiaginsulin levels in the directions that would be
expected on thieasis of macronutrient content. The study hadgelaamplea high rate of retention,
and the sensitivity to detect smeltlanges in weight. The population was diverse vafipect tage,
income, and geography and included a large pergermtmen. The participants were eager to lose
weight and to attempthatever type of diet they were assigned, and digyvellin screening
interviews and questionnaires that evaluated thetivation. Thus, the findings should be directly
applicableo both clinicians' recommendations for weight lmssdividualpatients and the
development of population-wide recommendatioynpublic health officials.

Despite the intensive behavioral counseling ingtudy, participantsad difficulty achieving the goals
for macronutrient intakef their assigned group. The mean differences anmtemgroups fat,
carbohydrate, or protein intake at 6 months wekeribeles®ften greater than those in several
previous trials comparingjets for weight los$-*%%2%%° Substantially diminishealdherence after the
first few months is typical in weight-loggals>®81044:121921.2420 gnd gccurred between 6 monémsl 2
years in our trial. Only two trials have reporteetdryintake beyond 1 yeaf*° and one of them
provided foods tthe participants? In addition, trials of low-carbohydratkets have reported a very
low incidence of urinary ketosidter 6 month§®*? suggesting that in most overweight peojlis,
futile to sustain a low intake of carbohydratesefall,these findings with respect to adherence to
macronutrient goaksuggest that participants in weight-loss prograsnent tatheir customary
macronutrient intakes over time but may nonethddesable to maintain weight loss.

We explored the association of achieved nutrieiatkies withweight loss. We caution that these post
hoc analyses do nbave the strong validity of the main analysis af tontrolledrial, which compared
randomized groups. Protein and fat intakesrlapped among the groups. A high-protein intake
associatewith weight loss only in the high-protein groupadaa low-faintake was associated with
weight loss only in the low-fat groupBhe protein and fat contents of the participardgali dieivere
closer to the goals for the average-protein antd-fagdiets than to those for the high-protein and low-



fat diets.Thus, the participants assigned to an averageiproténigh-fatdiet did not have to change
their customary level of dietapyotein and fat very much and could focus moresatucing dietary
intake. In contrast, the participants in the higbtgin odow-fat groups had more challenging dietary
goals. It is thereforeot surprising that attendance at group sessiosstwanglyrelated to adherence to
high-protein or low-fat goals but ntat the goals in the average-protein or high-faugs However,
attendance had a strong association with weight kErsd th@ssociation was similar across diet groups.
We view attendanca counseling sessions as a proxy for commitmeatidevingveight loss and for
engagement in the program. Study participauits attended two thirds of the sessions over theseo

of 2years lost about 9 kg of weight. Regain after §2anonthsvas about 20% of the regain reported in
earlier trials?® Severatecent trials have also shown that continued comtith participantsfter weight
loss is associated with less reg&ifi:>"* These findings together point to behavioral factather than
macronutrient metabolism as the main influenceweight loss.

Conformity to cultural norms, scientific noveltypyédimediaattention are nonbiologic reasons for the
success of specifaiets. We used a generic approach to developing @at andhe instructions for
following it, in order to minimize sudnfluences. No diet was considered to be a coulied| andhe
dietary counseling and the attention that we predidieréhe same for all diet groups throughout the
study period. Wdid not confirm previous findings that low-carbolngté or high-proteidiets caused
increased weight loss at 6 months>/2204 and that the advantage of these diets usually drbge
12 monthswith weight loss that was nearly or fully equivalémthatwith low-fat diet§***° or other
diets? Other studies showéncreased weight loss at 1 to 2 years with diedswrere highn
unsaturated fat*° or with low-fat, high-carbohydrategetarian diets>** These divergent results
suggest thany type of diet, when taught for the purpose afywelosswith enthusiasm and
persistence, can be effective. When nonnutritiorieiences are minimized, as they were in our study
the specifienacronutrient content is of minor importance, as saggestechany years ago.

In conclusion, diets that are successful in caugieight loscan emphasize a range of fat, protein, and
carbohydrate compositiotisat have beneficial effects on risk factors foideavasculadisease and
diabetes>*° Such diets can also be tailoredndividual patients on the basis of their persaral
culturalpreferences and may therefore have the best cli@anlosg-termsuccess.
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