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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 patients with rheumaroid arthritis (RA) without loss of body
cell mass (BCM) and withour impairment of physical performance. :

Methods. Nineteen overweight RA parients were studied before, during, and after a 12-week weight reducing regime
consisting of reduced dietary energy iniake, supplemented with a high-protein-low-energy powder preparation. and
moderate physical iraining. Bodv composition was measured by a four compartment method. which by combining deter-

minations of tetal body water and 124

mass (FFM): BCM and extracellular water (ECW). Physical fitness was measured by a bicycle exercise 1est.

Results. Mean weight loss during the studv was 4.5 kg. The parients lost 9% of their initial far mass, 3% of inirial BCM
and 5% of initial ECW. Physical fimess was slighly, but significantly, improved.

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

maintenance of physical fitness.
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Introduction

Obesity in patients with rheumaroid arthritis (RA) may
impair joint function. However, a weight reducing regime
may aggravate the clinical condition due 10 loss of body
cell mass (BCM), in particular muscle mass, Muscle mass
is low in RA parients and this is associated with decreased
muscle strength (1-3). Therefore, 2 weight reducing re-
zime in RA patients should aim at reducing fat mass (FM)
while preserving BCM and muscle function. In healthy
obese individuals this can be achieved by a high protein
intake, which counteracts the loss of body protein during
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energy restriction (4), and exercise which reduces the Joss
of non-adipose tissue (i.e. fat free mass = FFM) during
weight Joss (3). This could also be the case in patients with
RA but due o the inflammatory, catabolic nawre of the
disease the efficiency of these measures cznnol be known
with cenainty a priori.

In healthy obese individuals it is customary to study
the composition of weight loss divided into FM and FFM.
In general, weight loss consisis of 75% FM and 25% FFM
(4). FEM consists of two major components, however:
BCM and extracellular water (ECW). Patiemts with RA
may have an elevated ECW due to the inflammatory di-
sease and/or intake of prednisolone or non-steroidal anti-
inflammatory drugs, and at the same time they may have a
reduced BCM. In addition, the BCM of patients with RA
could be abnormally sensitive to an inadequate dietary
intake. Hence, the Joss of a *normal” amount of FFM could
represent an exaggerated loss of BCM and it is therefore
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necessary 1o measure BCM specifically in these patients,
as can be done by the ‘four compartment’ methed (6). In
addition, it is also warranted 1o ascertain that the preserva-
tion of BCM is accompanied by the maintenance of mus-
¢le function and that weight reduction occurs without a
deterioration of the clinical s1atus. In the present study, we
investigated whether these goals could be achieved by
combining a high-protein-low-energy diet with an exercise
programme.

Patients and methods

Parients. 20 patients (3 males and 17 females) with RA who
wished 10 lose weight were selecied from the out-patient clinics of
several rheumatological depariments in Copenhagen. Al patients
fulfilled the criteria for RA of the American Rheumatism Asso-
ciation (7). All were more than 10% overweight according to
Lindberg er al. (8). Patients with heart, Jung. or kidney disease
were excluded fromihe study. Patients continued their medication
unchanged during the study. Further details are given in Table L
All paiients gave their written informed consent, and the study
was accepled by the local ethical committee.

Dier. The weight reducing treatnent lasied for 12 weeks. The
study was initiated by a one week dietary recall. The patients were
then instructed to reduce their energy intake by 30%. primarnily by
reducing dietary fat. To increase protein intake. a high-protein-
jow-energy, vitamin and mineral supplemented powder (Nutrilett.
Nycomed Pharma. Norway) was employved (9) in an amount pro-
viding 62 g of high quality protein per day. After the first week,
all patients had a brief scounid 1nerview 19 solve individnal ad-
herence problems.

Compliance was esiimated by one week dietary recalls afier 6
weeks and at the end of the study. Reported protgin intake was

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

Age. vears 33 (34.71)
Duration of RA. vears 8 1-34)
Functional class of Ra! 1 111N
Daose of prednisclone. mg/dans 6.25 t2.5-12.35)
Duration of prednisclone therapy 1yrs) 3 {1-37)
Erythrocyie sedimentation rate tmm)? 32 (2-104)

! According to Steinbrocker e ol (JAMA 1949 140: 659 - 62): Funciional class
i: Capable of all activilies. Funcrional class 1l: Moderate restriction (adequate
for normal aciivities despite handicap of discomfort or limited motion atone or
more joints).

*Two patienis were 12king prednisolone only, 8 werg 1aking both prednisclone
and NSAIDs. § were taking NSAIDs anly, and 4 were notaking any of these
drugs.

*Normal range: 2 - 20 mm. :
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compared 10 protein 1oss estimnated from 24 h urea excretion (10).
Reporied energy intake was related 10 total energy expenditure
as calculated by the factorial method (10). After completion of the
12-week study. the patients were encouraged 10 conitinue an
energy reduced diet with a low fat content, and to volunteer for a
fina] dietary interview and weight recording one year later. Four-
teen of the 19 patients who completed the study presented them-
selves at this final examination.

Physical fitness and exercise programme. Before the weight
reducing regime was introduced, each patient’s physical fitnass
(aerobic capacity) was measured by a bicyele exercise test, car-
ried out at 50% and 63% of the estimated Vo,max (11). The hean
rate and subjective ‘rating of perceived exertion’ were regisiered
a1 the end of each werk-load period (12). The tesi was repested
after the 12-week weight reducing regime. employing the same
absolute work-load for each patient.

A physical training programme was adjusted 10 the needs of
each patient and the patiens were instructed 1o perform the pro-
gramme at home 3 1imes a week. The programme was composed
of dynamic strength and condilioning exercises for approximate-
1 20 min. initiated by 10 min of warming-up, and terminated by
5 min of stretching exercises. On non-exercise days the patients
were encouraged 1o 1ake a walk for 30 min. The instructions were
asiven before the study and were repeated at the follow-ups by the
same physiotherapist 1 and 6 weeks into the study.

Body composition. Height was measured 10 the nearest 0.5
cm with subjects standing without shoes. Body weight was
measured to the nearest 0.1 kg with the subjects lightly dressed,
Tatal body water {TBW) was determined by isotope dilution (13)
and tolal body potassium (TBK) was determined by measuring
U (147, These measurements were used 1o calculate the four
body companments (65 which conzisi o*-tne FEM., ECW.FM,
and ‘fat-free extracelluiar solids” (FFECS). FFECS represents an
estimate of the bone and other solid componenis of the FFM.
calculated from the height, and is not balieved to change during
weight reduction, BCM is calculated from the TBK. and ECW is
caleulated by subtracting the iniracellular water associaled with
BCM from the TBW. Finally, FM is caiculated by subtracting the
sum of FFECS. BCM and ECW from the toral body weight

Clinical starus. Clinical status was evaluated by the patient on
a visual 2nalogue scale (VAS) from 0 to 100 mm. The patient
scored general symptoms (tiredness, decreased appetite}and joint
pain. Clinica! siatus was also evaluated by the physician who
recorded the number of tender joints at physical examipation and
recorded the patient’s repont of ihe duration of morning stiffness.

Sraristical analvsis. Wilcoxon™s paired lest was used 1o eval-
uate the statistical significance of the data.

Results

Patients. Nineteen of the 20 patients completed the
study. One patient withdrew from the triat after one week
because of increasingly tender joints which precluded the
exercise programme. Two of the 19 patients were hospi-



Weight reducrion in RA

Table 1. Dittary intake and compliance. Values are given as the mean = SEM.

Fre-swdy Midway Final P-values versug
interview inerview inlerview pre-study interview
Reponied energy imake (M)/d) 5006 6304 682032 0.004) 0.0382
Calculated energy expenditure (Ml/d) g1=035 9905 e &=0.7
Reported protein intake (¢/d) 025 13z 4 P2 3 0.00015  0.0003
Protein loss {gfd”) £ 24 1227 10) = 68 0.0005%  0.0065¢

Caleulzied from 24 h urea excresion (see texi). Superscripts refer 1o p-values in the same Fow.

1alized during the trial, one because of increased disecase
activity and anemia and one because of urolithiasis. Both
were hospitalized for one week during which the diet was
continued. but ne exercise was done.

Dietary intake. Reported energy intake at the pre-study
interview was 85 of the calculated energy expenditure
(Table 11). The patients’ reported energy imake decreased
by 21% and 145 at the two follow-up interviews after 6
and 12 weeks. respectively. Reported protein intake was
83% of the protein Joss ai ihie pre-siudy nerview and wax
close 10 protein loss at the two follow-up interviews. Re-
ported fat intake was 41% of the 1otal energy inake ini-
tially, and at the end of the study this was reduced t0 25%
(data not shown).

The 14 patients re-examined after one year reported
their daily energy intake to be 6.9 = 0.4 MJ, with fat
accounting for 34% of the total.

Body weight and bodv components. The initial body
composition and changes during weight loss are shown in
Tabie I Initial body weight was 133 + 3% of the refer-
ence weight {8) and the mean weight joss during the 12
weeks of treatment {Table HI) cartesponded to 22% of the
ovenweight. Loss of FM constituted 62% of 1he total weight
Joss and loss of FFM constituted 38% (ECW 256, 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 loss of body compo-
nents, between the 10 patients who took prednisolone and
the 9 patients who did not.

The 14 patients who participated in the final investiga-
tion after one year had a similar mean weight loss during
the 12 week study and one year later their body weighthad
remained stable (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 study (at 65% of Vo,max: initial pulse rate 140

+ 3/min, final pulse rate 134 + 4/min, p < 0.03). There was
no change in the subjective ‘rating of perceived exertion’.

Clinical siatus. There was no change in clinical s1atus
during the study period, either as scored by the patient for
general symptoms, joint pain or duration of morning suff-
ness, or as scored by the physician for the number of ten-
der joints, or as measured by the erythrocyte sedimenta-
tion rate {data not shown).

Discussion

At the initial interview, reported protein intake wasless
than protein loss (Table IT) and reported energy intake was
lower than the calculated energy expenditure. This svg-
gesis underreporting of dietary intake which is common
among obese individuals (15). At the midway and final
interviews, the agreement between reported profein intake
and measured protein loss indicated a satisfactory compli-
ance 10 the high protein diet.

Table 11, Isitial body composition and reduction during weight
lose. Vzjugs are given as the mean & SEM.

P-values vs.

Initial value Reduction no change
Height {cm) 1652
Body weight (ke) 82.5+29 447 205} 0.0001
FFECS (xg} 7.6x02
FM (kg) 324216 274084 0.011
FFM (kg} 501 %21 1,731 061 0.019
ECW (1) 205108 1.13 1082
BCM (ke) 21814 0.59 £ 0,44

FFECS: Fat-free exaracellular solids: FM: Fatmass: FEM: Fui free mass: ECW:
Extraceliotar waier: BCM: Body cell mass (see 1ext for funher explanation).
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To the best of our knowladge body composition analy-
sis including ECW and BCM has never been performed in
RA patients prior to this study. When compared to a group
of 41 healthy, equally obese, wemen {personal communi-
cation from B.L. Heitmann in collaboration with the Co-
penhagen County Cenire of Preventive Medicine, Medical
Dept. C, Glostrup University Hospital, Denmark) our pa-
tients had a slightly higher ECW (20.8 £ 0.8 1versus19.22
0.6 1) and a slightly lower BCM (21.8 & 1.4 kg versus 22,4
+0.5kg). However, these differences were not statistically
significant and the decreased muscle mass previously re-
ported in RA patients (1, 2} was not reflected in a signifi-
cantly decreased BCM in our palients, perhaps due 10 the
moderate severity of the disease (Table 1). '

No published studies of healthy obese individuals are
directly comparable to the present sudy, which combined
a high protein intake with an exercise programme. In our
patients the weight loss consisied of 62% FM and 33%
FEM. The latter figure is higher than the 25% usually found
during weight reduction (4). However, measurement of
the BCM and ECW indicated that the Joss of FFM in our

patients was mainly due to loss of ECW. In addition, the

_ data on protein intake and protein loss (Table II) indi-
cated that body protein was preserved during weight loss.
In healthy obese individuals, 2 high-protein-low-cnergy
diet preserves BCM to the same degree (also measured by
40K) during the same amount of weight loss {16) and zlso
maintains body protein (17).

In an earlier publication from this study {18) we com-
pared the chazzss in FM and FFM. as measured by the
‘four compartment' method, to 7 other common methods
for the estimation of FM and FFM. With these other
methods, loss of FEM accounted for 23-51% of the total
weight loss and therefore no method devised forthe estima-
tion of EFM 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 programrme, since FFM is known to be pre-
served by exercise during weight reduction (5). The de-
crease in heart rate during exercise at the end of the study
indicated an increxse in aerobic capacity. This was pro-
bably a result of the exercise programme and demonsirales
that muscle function was preserved during weight loss.

Clinical statug, as evaluated by the patients and phy-
sicians, was not affected by the weightloss, sug gesting that
the regime employed in our study was without adverse
effects. In fact, weight loss could be anticipated to improve
the clinical status in obese RA patients by improving joint
function. but 1o demonstrate such an cffect a larger weight
loss and/or 2 more severe degree of initial overweight is
probably required.

At the one year follow-up of 14 of 19 patients, the
weight loss had persisted, which is often not the case in
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healthy obese individuals (17). This, and the dietary inter-
view, suggest that the patients had permanently changed
their dietary habits and were highlv motivated for the
weight loss. '

The findings of the present stucy are in accordance
with results from the literature on hezlthy obese subjects.
However, RA is an inflammatory catabolic disease, often
treated with prednisolone which further aggravates the ca-
tabolic state, and it was an open question whether the
regime described in the present paper could preserve BOM
and muscle function in patients with RA.

In conclusion, a high-protein-low-energy diet com-
bined with excercise is capable of premoting a significant
weight loss in patients with RA while at the same time
preserving BCM and muscle functicn. and is without ad-
verse clinical effects.
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