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Effects of weight loss on single meal
eating behaviour in obese subjects

S Réssner?, B Barkeling®, A Asp, H Flaten? and P Fuglerud®
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AESTRACT: In 22 obese patients the eating pattern during asingle meal as evaluated by the universal eating
monitor VIKTOR was assessed after one year of treatment. initially with VLCD {Nutrilett) followed by com-
bined iong term diet, exercise and behavioural modification, underscoring the importance of appropriate
meal habits. A mean weight loss from 117 to 101 kg was achieved. Before treatment a decelerated eating
curve was found; after treatment this curve changed signifieintly towards a flatter and more linear shape.
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Introduction

A standard weight loss program which results in any
sustained weight loss is generally a2 combination of
dietary recommendations, increased physical activity
and behavioural modification. Programs can be
designed in numerous ways, but it seems clear that it
important to envisage obesity as a chronic condition,
requiting treatment in some form over a lIong period of
time. To some of our basic long term treatment
programs! we have incorporated an early time perod
using very low calode diets (VLCD). Although there is
agreement that VLCDs results in immediate and dra-
matic weight loss, there is still a concern that the results
over years will not be significantly Improved unless the
VLCD period is considered an integrated part of a long
term treatment approach,? A

We have used our version of the universal eating
menitor “‘VIKTOR to study in detail the characteristics
of the eating behaviour during’ a2 single meal of a
homaogenous hot lunch dish. VIKTOR measures the
amount of food consnmed, the duration of the mezl, the
eating rate and addifionally the shape of the eating
curve over time. Generzally a decelerated eating curve is
found, which means that the rate of food consumption
during the first part of the test meal is higher than
during the later part of the meal. By some researchers
this bas been referred to as ‘the biological satiation
curve’” In some observational studies®5 and in studies
with the liquid food dispenser®® it has been demon.
strated that obese subjects do not slow dows their
eating rates towards the end of the mea) to_the same
extent as normal weight individuals, but thede findings
have not always been supported by objective laboratory
methods, such as the universal eating monitor.™19:12

We have' previously demonstrated that single meal
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total lbod intake as studied by VIKTOR may be sipnifi-
cantly reduced after changes of the preceding meal

towarls a higher protein content.?* The present short ..

repor demonstrates that weight loss, including inijtia]
VLCD treatment, may affect the shape of the eating
curvess measured by VIKTOR.

Patients and methods

Twenti-two patients (15 wornen) formed a subsample of
& patitnt group, who completed a corventional com-
bined weight losing program. The mean age of the 22
patients was 494 9 years (SD) and the mean BMI
before treatment 34.3 + 3.7 kg/m®. From 81 patients
entering the clinical trial the 22 were taken at random
immediately before the onset of the VLCD treatment
programme and invited to eat two lunch meals on the
VICTOR before and after one year of treatment. The
patient were given an initial VLCD treatment for the
first 8 weeks of the program containing 430 kcal/day
(Nutriktt, Nycomed, Oslo) to be followed by a balanced
hypoczloric diet containing about 1600 kcal/day for the
following year. The diet consisted of common Swedish
food items Jow in fat and concentrated more on food
types, appropriate portion sizes apd principle cooking
methods than on detailed recipes. General physical

~ activity was encouraged but did not constitute a formal

part of the program. The patients were seen during the
VLCD period once a week and urine samples to check
complience by measuring urinary ketone levels were
collected on each occasion. After a transition phase the
patients then shifted over from VLCD to the diet and
were seen throughout the year about every second
week. Part of the behaviour modification concentrated
on techiigues to comsume each meal. The following
aspects were underscored: Patients were instructed to
ezt siowly and let each main mea) last for-ai least 20
minutes, to eat regularly and at the same place at home,
to remove other food cues from their immediate sur-
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Figure 1 Food intake (g) during qusrtile 14, derived from the
eating manitor VIKTOR in 22 patients before and after weight less
from 117 10 101 kg, SEM shown; ¥ =p < 0.06.
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rounding, to put down knife and fork after each bite
and to chew each bite at least 20 times. These are stan-
dard recommendations used in numerous previous
treatment programs, and systematically applied. '

We have developed & universal eating monitor, based
on the concept initially described by Kissileff,»? The.
VIKTOR technique has been described in detail else-
where a8 regards patient information, eating sitvation,
timing, etc.’™? In summary, in n eating laboratory an
excess portion of & typical homogenous hot lunch dish
(Swedishk hash, 150 kcal/100 g, 42 energve fat, 1 g
dietary fibre/100 g) was served on a plate, which was
placed on a scale, built into a table. The meal was
served at approximately each individual lunch time. The
subjects were insiructed to eat as much as they liked.

A computer identified every second the weight signal
from the scale znd transformed the data intc an eating
curve. Data on food consumption (g), duration {min},
eating rate (g/min} during the entire meal and during
each quartile were calculated, as well as Im, an indica-
tor of the shape of the eating curve.” Im was calculated
as the food intake during the first half of the meal minus
the intake during the second half of the meal divided by
the total food intake. A value exceeding 0.10 snggests a

decelerated eating pattern, ie. more than 55% of the -

solid meal was consumed during the first half of the test
meal. In addition, ‘questions concerning the subjective
motivation to eat {desire to eat, hunger, fullness and -
prospective consumption) and the pleasantness of the
food, a5 measured by horizontal visual analogue scales
were filled out immediately before and after the meal.
The VIKTOR procedure was repeated in an identical
way after one year of treatment.

Before treatment the patients filled -out the Three-
Factor Eating Questionnaire (TFEQ) measuring cogni-
tive restraint, disinhibition and general hunger.'?

Statistical analysis was performed by paired 1-tests. in
all situations two-sided tests with a significance level of
5% were used. All patients gave their informed consent
to participate in the study, which had been approved by
the Karolinska Hospital Ethics Committes,

Results

After one year, the mean body weight of the 22 patie;
bad dropped from 117425 to a stable weight
01 + 17 kg {p < G.0001L), the mean weight - SD hej
Weatical 2 weeks prior to the test day. The amount
the test meal consumed did not change significant
from 336 4- 122 to 323 4 126 g and the duration of ¢
meal was not affected by treatment, from 9.0 + 3.5
83 4+ 2.7 min. Thus the overall change of the cating ra
vas nol significantly altered, from 36 + 11 10 39 +

. gfmin. However, the shape of the eafing curve w

gtered after weight loss. This could be described

sveral ways: The mean Im value fell from 0.15 + Q.-
to 0.01 -+ Q.16 {p = 0.0004), the absolute food consum:
ton during the first quartile fell from 102 + 42
8 + 31 g (p = 0.019) and the rate of food consumptic
during the fourth vs the first quartile of the me
mereased  from  0.68 3044 g/min to 0.97 + 0.2
{p =0.036). Food intake for each quartile before an
dter treatment are shown in Figure 1. For the st

-tistically significant findings the differences & SD wer

for the first quartile 20.1 4 8.0, for the ratio betwee

: quartﬂcs 1/40.29 2 0.13 and for Im 0.14 + 0.03.

The visual analogne scale ratings of desire to ea
hunger, fullness and prospective consumption were nc
sgnificantly affected by the weight loss, and.the me:
vas equally well liked on both study occasions.

In the analysis of the TFEQ before ireatmment, th
nean score for restrained eating was 9.3 + 5.2, for disin
Ebition 11.2 4+ 3.6 and for bunger 6.0 + 3.0. With .
at-off point for restrained eating of 9.0, 29% of th
males and 70% of the females were found teo b
rstrained eaters already before treatment.

Discussion
3efore treatment the mean Im-value of 0.15 + 012 iz
the group suggests a decelerated eating pattern.® In :

-‘paraliel methodological study of 19 + 19 untreatec
" obese men and women we found a mean Irm value o

(12 4+ 0.11 for men and 0.09 + 0.21 for women unde;
fmular eating conditions.'® Furthermore, the food con
sumption and eating rates were similar.

No difference in the shape of the eating curves afte:
sngle test meals on universal eating monitors wern
found in studies where normal weight and obese sub
jects were compared.”*% 1% After a 14% weight loss wi
found a significant flattening of the eating curw
tewards a more linear shape. This flattening was idents
fed by different (zlthough certainly not independent
ways to calcuiate the shape of the curve, which suggest:
that this was not a chance finding. Other changes in the
eating curve in.our study could theoretically be envis
eged, such as a reduction in food intake but stiil 2 decel
trated eating curve, but no such trend was observed.

In earlier work, a decelerated eating pattern has bees
suggested fo reflect internal satiation signals,® althoug!



this hypothesis has been disputed.’® The VLCD
program during the first period of the trial does not
allow a normal food intake behaviour, but this period
was far behind In time, It is possible that the behav-
ioural components of (he program and the repeated
instruction by the study nurse, the dietician znd the
physician have resulted in a change in the shape of the
caling curve.

Already belore treatment 2 restrained ealing pallern
was found in most women. The data from the TFEQ!?
are similar to results obtained in our previous study of
obese men and women.}? Bjorvell demonstrated that
restraint in obese individuals increases with weight
loss.*® The patients reported practically identical feel-
mngs after the test meals before and after weight Ioss as
concerned the desire to eat, hunger, fullness and pro-
spective consumption and so it seems less likely that
differences in motivation to eat explain the altered
shape of the eating curve. '

We conclude that marked changes of the eating curve
may occur in spite of (or because of) successful and sus-
tained weight loss. From a methodological point of
view this means that the eating curve obtained by the
VIKTOR technique can be pertubated not only as
regards food intake and meal duration but also with
respect to the shape of the eating curve at similar tota)
intakes during similar time of consumption. Further
studies will be necessary to elucidate the mechanisms
causing these changes in the curve configuration.
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Weight reduction in obese patients with rheumatoid arthritis,
with preservation of body cell mass and improvement of
physical fitness
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ABSTRACT. Objective. To reduce body weight in obese parients wit rhenmaroid arthritis (RA ) withowt loss of body
cell mass (BCM) and withoui impairment of physical performance.

Methods. Ninereen overvweight RA patienis were suudied before. durig, and afier a 13-week we:'gh: reducing regime
consisting of reduced dietary energy iniake, supplememed with a highpratein-low-energy powder preparation. and
modernte physical 1raining. Bodv composition was measured by a four cunparnment merhod. which by combining derer-
minaiions of 1oral body water and roial Body potassium alluws a disiinciimbeonveen the rva varable roryponsnis o7 free
mass {FFM}: BCM and exiracellular waier (ECW). Physical fitness wasmeasured by a bicycie exercise resi.

Results. Mean weight loss during the snudvy was 4.5 kg. The patients lest 9% of their initial far mass, 3% of initial BCM
and 5% of initial ECW. Physical fitness was slighily, but significantly, inproved.

Conclusion. The regime described was successful in achieving a signficant weighi loss with minimal loss of BCM and

maimenance of phvsical fitness,

Kex words: theumatoid arthritis, weight reduction, body eel] mass, fafree mass, fat mass, physical fiiness,

Introduction

Obesity in patients with rheumaroid erhritis (RA) may
ympair joint funciion. However, 3 weight redocing regime
may aggravate the clinical condition due 10 less of body
cell mass (BCM), in particular muscle mass. Muscle mass
is Jow in RA patients and this is associated with decreased
muscle sirength (1-3). Therefore, 2 weight reducing re-
gimein RA patients should aim 2t reducing fat mass (FM)
whiie preserving BCM and muscle funciien, In healthy
obese individuals this can be achieved by 2 high protein
intake, which counteracis 1he Joss of body protein during

Pleuse wddrexs correspondence and reprint reguesis 1o Dr. Vagn
Andersen, Department of Medicine TA, Rigshospitales, Tagensvej 20,
2200 X Cupenhiagen, Denmerk.
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eneroy resriction (4), and exercise which reduces the loss
of non-adipose lssue (i.e. far free mass = FFM} during
weight Joss{3). This could also be the case in patients with
RA bul due to the infiammatory, cztabolic nature of the
diseare theefficiency of these meusures cznnot be known
with certainty a priori.

In healhy obese individoals it is customary 1o study
the composition of weight loss divided into FM and FFA.
In general weight loss consists of 75% FM anéd 25% FFM
{4). FFM consists of 1wo major components, however!
BCM and extracellvlar water (ECW). Patients with RA
may havean elevated ECW due 1o the inflammatory di-
scase andior intake of prednisolone or non-steroidal anu-
inflammazlory drugs, and at the same time they may have a
reduced BCM. In addition, the BCM of patients with RA
could be sbnormally sensitive to an inadequate dietlary
intake. Hepee, the Joss of a *normal” amount of FFM could

represent an exaggerated Joss of BCM and it is therefere
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necessary to measure BOM specifically in these patients,
‘as can be done by the “four companiment” method 6). In
addition, 1115 aJso warranied 10 ascenain that the preserva-
tion of BCM is accompanied by the maintenance of mus-
cle finclion and that weight reduction occurs without 2
detenoration of the clinical staws. In the present srudy, we
investigaled whether these goals could be achieved by
combining 2 high-protein-low-energy diet with an exercise
programme.

Patients and methods

Faiienrs. 20 patients (3 males and 17 females) with RA who
wished tolose weightwere selecied from the our-patient clinics of
severz] theumatological depaniments in Copenhagen. Al patients
fulfilied the crireria for RA of the American Rheumatisin Asso-
ciation (7). All were more than 10% overweight according to
Lindberg er el (8}, Patiems with hean. Jung. or kidney disease
were excluded from the siudy. Patiems continued their medication
unchanged during the swdy. Further details are given in Table L

All patients gave their writien informed consent. and the swdy

was accepled by the local ethica) commitiee.

Dier. The weight reducing treatment lasied for 12 weeks. The
study was initiated by 2 one week dietary recali. The patienis were
then instncied loreduce theirenergy intake by 30%. primasly by
reducing dietary fat. To increase prowin intake. a hinh-protein-
low-energy, vitamin and mineral supplemented poseder (Nurslex,
Nycomed Pharma. Norway) was emploved (9) in an amount pro-
viding 62 g of High quality protein per day. Afier the first week,
- 2ll patients had a biiel seiond inteniew 1o solve jndividaal ad:
herence problems.

Compliance was estimated by one week dietarvrecalls after 6
weeks and at the end of the siudy. Reponied protein intake was

Table L. Characteristics of the patients with rheumateid arthritic.
Values are given as the median (range).

Age, vears 33 {3371
Durarion of RA. years $ -3
Funtiional class of RA! 1 -1
Dese of prednisolone. mg/day 6,23 (35-123)
Duravion of prednisolone therapy 1vrs) 3 (t-37)
Ervihrocyie sedimentation rae (mm) 32 {2-104

'According 10 Sicinbrocker e7 of, {JAMA 1949: 140: 659 - 62); Funciiona! class
): Capatile of all setivities. Funcrional class 11: Moderate restriciion (adequaic
for normal activities despite handicap of discomfon or limited motion 21 one or
more joins).

- Two patients were 1aking prednisclone only. 8 were taking both prednisoione
and NSAIDs, 5 were saking NSAIDs only, and 5 were not 1aking any of these
drugs.

*Normal range: 2 - 20 mm. ’ i

M. Engeiharr el ol

compared 10 proiein Joss estimated from 24 hurea exeretion (30).
Reporied energy intake was relaled o 1013l energy expenditure
ascalcuioied by the foctorial method (10). Afier completion of the
Ihweek study. the patients were encobroged 1o continue on
enerey redoced diet with a Jow fat content, and 10 voluniecs for a
final dietary intervicw and weight recording anc vear later. Four-
teen of the 19 patients who compleled the sivdy presented them-

selves at this final exezmination.

Phvsical fimness and exercise programme. Before the weight
reducing regime was introdoced, each patient’s physical fitness
(atrobic capacity} was mensured by 3 bicvcle exercise st cor-
ried out at 50% and 65% of the estimalzd Vo.max (11). The hean
rait and subjeclive ‘rating‘of perceived exenion” were regisiered
althe ¢nd of each work-Joad period (12). The 1es1 was repeated
afier the 12-week weight reducing regime. emploving the some
absolute work-Joad for each patient.

A physical training programme was adjusied 10 the needs of
eath patient and the patienis were insirucied 16 perform the pro-
gnmme 21 home 3 times a week, The programme was composed
of évnamic sirength and conditioning exercises for approximate-
Iv20 min. initinted by 10 min of warming-vp, and rerminated by
Snin of streiching exercises. On non-exercise davs the patients
were encouraged to1ake a walk for 30 min. The instructions were
given before the study and were repeated a1 the follow-ups by the
same physiotherapist 1 and 6 weeks into the study.

Bodv composition, Height was measured 1o the pearest 0.5
<m with subjects stonding withow shoes. Body weight was
masured 1o the nearest 0.1 kg with the subjects Yightly dressed.
Toal body water (TBW) was determined by isotope diluiion (13)
ant total body potassium (TBK} was determined by measuring
HWE (143, These measurements were vsed 1o calculate the four
bely companiments (65 which consisd ctane FFM. ECW, FAL
and ‘far-free extracellvlar solids™ (FFECS), FFECS represents an
esimare of the bone and other solid components of the FFM.
calrulated from the height. and is not believed 10 change during
weight reduction. BCM is ealculated from the TRK. and ECW is
catutoted by subtraciing the intracellular water associated with
B from the TEW, Finally, FM is calculated by subtracring the
sum of FFECS. BCM and ECW from the total body weight.

Clinical starus. Clinical staius was evaluated by the patient on
a tisual analogue scale (VAS) from 0 10 100 mm. The patient
scored general symptoms (livedness, decreased appetite) and joint
pan. Clinical stalus was alse evaluaied by the physician who
rerorded the number of tender joints a1 physical examination and
rewrded the patient’s repont of the duration of moming stiffness.

Statistical analvsis. Wilcoxon's paired 1est was vsed 1o eval-
uzk the statistical sigrificance of the dara.

Results

Parients. Nineteen of the 20 patients completed the
stidy. One patient withdrew from the 1rial after one week
because of increasingly tender joints which preciuded the
extreise programme. Two of the 19 patients were hospi-
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Table II. Dietary imale 2nd compliance. Valves are oiven as the mean 2 SEM.

Fre-study Midway Final P-values versus
iraerview inerview inlervitw pre-Siudy interview
Reponed energy intake (h1/d) 50:=06 6.3= 0.4 65z 0.3° 0.0041 0.038"
Calculnted energy expenditure (M/d) g2=03 55 =07 06=07
Reporned provein 3make (g/d) =5 3= 12z 5 0.0000F  0.0005*
Prowein Joss (2/d) £ 24 11327 101 = 6t 000055  0.0065%

*Calevlesed fram 24 h urea excresion (see 1ex1). Sopereeripis refer to p-valvet in the seme row.

1alized during the trial, one because of increased disease
activity and anemia and one because of vrolithiasis. Both
were hospitalized for one week during which the diet was
cominued, bur no exercise was done.

Dietary intake. Reponed energy intake at the pre-study
interview was 83% of the calculated energy expenditure
{Table ). The parienis” reported encrey imake decreased
by 21% and 14% at the 1wo Tollow-up interviews afier 6
and 12 weeks. respectively. Reported proiein intake was
83% of the proiein loss At ie pre-study mterview and was
close 10 protein Joss at the two follow-up interviews. Re-
poried fat intake was 41% of the 1013l energy imake ini-
1ially, and a1 the end of the study this was reduced 10 23%
(datanot shown).

The 14 patients re-examined after one year reporied
thelr daily energy intake to be 6.9 + 0.4 MJ, with far
accownting for 34% of the total,

Bodyv weighr and bodv components. The initial body
composition and changes during weight loss are shown in
Table 111 Initial body weight was 133 £ 3% of the refer-
ence weight {8) and the mean weight Joss during the 12
weeks of reaiment (Table 1) corresponded 10 22% of the
overweight, Loss of FM constitnied 625 of 1the to1a] weight
Joss znd Joss of FFM constituted 38% (ECW 23535, BCM
13¢%). Loss of BCM was about 3% of the initial BCM.

There were no significam differences in initial body
weight, body composition, or in the Joss of body compo-
nents, between the 10 patients who took prednisolone and
the § patients who did not.

The 14 patiems who panicipaied in the final investiga-
tion afier one vear had a similar mean weight loss during
the 32 week s1udy and one year later their body weighthad
remained siable (body weight had increased by 0.32£ 1,19
kg).

Exercise. Most patients reportedly carried out their ex-

ercise programme as required. Aerobic capacity increased
during the siudy (a1 65% of Vo, max: injtiz] pulse rale 140

+ 3/min, firal pulse rate 134 + 4/min, p < 0.05). There was
16 ¢hange in the subjective ‘reting of perceived exenion’.

Clinical starus, There was no change in clinical siatus
during the sindy period, either as scored by the patient for
general synptoms, joint pain or duration of moming suff-
ness, or aswored by the physician for the number of ten-
der joints,or as measured by the erythrocyte sedimenta-
ton raie {dta not shown),

Discussion

Al the initial interview, reported protein imake wasiess
than proteiaJoss (Table I} and reporied energy intake was
Jower than the caleulated energy expenditure. This sug-
gests undereponing of dietary intake which is common
among obte individuals (15). At the midway and final
interviews, the agreement between reported proicin intake
and measued protein loss indicated 2 satisfactory compli-
ance 10 the high protein diet.

Table HI Isitinl bedy composition 2rd reduciion during weight
Joss. Vzlussare civen asthe mean = SEM.

P-volues vs,

Initial value Reduciion no change
Height {em) 1652
Body weighitkg) 82.5%29 447 0,51 C.0001
FFECS (ke) 76202
FM (ke) 324116 2,74 4084 0.011
FFM (kg) 300 x21 1.73£0.6! oms
ECW () 208108 1.13£0.62
BCM (k) 218414 0,592 034

FFECS: Fat-frec extraceliukar solids: Fhd; Far mass: FEM: Fat free moass; ECW
Exrncelkviar water: BOM: Body celt mass (see 1ex1 for further explanation).
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To the best of our knowledgr body composition analy-
sis including ECW and BCM has never been performed in
RA patients prior to this siudy. When compared 1o a grovp
of 4} healthy, equally obese, women {personal communi-
cation from B.L. Heitmann in collaboration with the Ce-
penhagen County Centre of Preventive Medicine, Medical
Dept. C, Glostrup University Hospiial, Denmark} ovr pe-
tienis had a slightly higher ECW (20.8 2 0.8 I versus 19.2%
0.6 {1} and a slightly lower BCM (21.8 % 1.4 kg versus 224
+0.5ke). However, these differences were not s:ansnca]]v
significant and the decreased muscle mass previously re-
ported in RA patients (1, 2) was not reflected in a signifi-
cantly decrensed BCM in our paiems, perhaps due 10 the
moderate severity of the disease {Table 1}, ‘

No published siudies of hezlihy obese individuals are
directly comparable 1o the present study, which combined
a high protein intzke with an exercise programme. In our
patients the weight loss consitied of 62% FM and 38%
FFM. The latier figure is higher than the 25% vsoally found
during weight reduction {4). However, measurement of
the BCM and ECW indicated that the loss of FFM in our
patients was mainly due 1o Joss of ECW. In addiiion, the

_ daiz on protein intake and protein Joss (Table II) indi-

cated that body protein vas preserved during weight Joss.
In healthy obese individuals, 2 high-protein-low-energy
diet preserves BCM 10 the same degree (also measured by
40K} during the same amount of weight loss (16) and also
maintains body protein (17).

In an earsdier publication from this study (18) we com-
pared the chasgos in FM and FFM. as messared by the
‘four compartment’ method, 10 7 other common methods
for the estimation of FM and FFM. With these other
methods, Joss of FFM accounied for 23-51% of the ro1al
weight loss and therefore no method devised for the estima-
tion of FFM would be able to document the preservation
of BCM and body protein in these patients.

Preservation of the BCM was probably also facilitated
by the exercise programme, since FFM is known 1o be pre-
served by exercise during weight reduction (5). The de-
crease in heatt rate during exercise at the end of the study
indicaled ap ipcrease in aerobic capacity. This was pro-
bably a resuit of the exercise programine and demonsirates
that muscle function was preserved during weight loss.

Clinical statug, as evaluaizd by the patients and phy-
sicians, was not affected by the weight Joss, suggesiing that
the regime employed in our study was without adverse
effects. In fact, weight loss could be anticipated 10 improve
the clinical status in obese RA patients by impraving joint
function, but 10 demonstrate such an effect 2 larger weight
Joss andfor a2 more severe degree of initial overweight is
probably required.

At the one year follow-up of 14 of 15 patients, the
weight loss had persisied, which is often not the case in
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healthy obese individguals (17). This. and the dielary intes-
view, suggest that the patients had permancently changed
their dietary habits and were highly motivaled Tor the
weight joss. '

The findings of the present stucy are in accordance
with results from the ljterature on hezlihy obese subjecis.
However, RA 15 an infiamunatory cztzbolic disease, ofien
wreated with prednisolone which funher aggravaies the cz-
1abelic state, and it was an open guestion whether the
regime deseribed in the presend papes could preserve BCM
and muscle funciion in parients with RA.

In conclusion, a high-protein-low-energy diet com-
bined with excercise is capable of promoting a significant
weight loss in pasients with RA while a1 the same ume
preserving BCM and musele fupcrien. and is without ag-

verse clinical effects.
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