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DIETARY FIBRE ADDED TO VERY LOW CALORIE DIET
REDUCES HUNGER AND ALLEVIATES CONSTIPATION

Arne ASTRUP, Frik VRIST and Flemming QU AADE

Department of Internal Medicine and Endocrinology 233, Huidoure Hospital, University of Copenhagen, and
Research Depariment af Human Nutrition, The Royal Veterinary and Agricultural Universily, Denmark.

To examine whether supplement of dietary fibre may imprave compliance to & Very low calorie diet
{(VLCD) a putricion poswder providing 388 keal/day (men: 466 kcal/day) was compared with a
similar version containing plant fibre 30 g/day. Twenty-two obese patients antered the study. After
a baseline habitual diet, they were randotnized to two weeks of treatment in a single blind design to
cither VLCD with or without dietary fibre. Subsequently, they were crossed over for further 2 weeks
of treatment. All patients completed the study. The two groups had simitar weight losses (about
10kg/4 weeks), and dietary fibre did not improve this result. During VLCD with fibre hunger
ratings were significantly lower than dusing VLCD without fibre (fibre effect, ANOVA,; P << 0.01}.
Bowel movements decreased from 1.9/day on habitual diet to 0.7/day on VLCD without fibre, but
increased Lo 1.0/day by fibre supplement (fibre effect, P < 0.01). No effect of Gibre supplementation
to VLCD was found on satiecy, consistency of faeces and flatulence. The supplement of dietary fibre
did not influence plasma concentrations of divalent cations as calcium, iron or magnesium, nor did
it add any lowering cffecl on plasma glucose, cholesterol or triglyceride to that of VLCD. In
conclusion, the supplement of dietary fibre to V1.0D may improve compliance by reducing hunger
and increasing the number of bowel movements, without impairment of absorption of divaleat
cations.
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Tnfraduction

Very low calorie diet (VLCD) asa putrition powder formula diet is being widely
used for the treatment of obesity, and has been documented to be effective and
safe!. This regimen facilitates compliance because of its simplicity combined with
a rapid weight loss which may further encourage the patient to stick to the diet.
The major drawbacks are still the patients’ complaints of hunger between meals,
constipation and the infrequency of bowel movements.

Recently it has been shown that fibre supplementation to 2 conventional diet
reduces hunger, increases the frequency of bowel movements and softens the
consistency of the stoots”. The supplementation of fibre to a formula diet designed
for VLCD has not hitherto been reported.

The purpose of the present investigation was to examine if the addition of fibre
to a putrition powder improves compliance by maodifying hunger, satiety, stool
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consistency and bowel movements. As fibre may impair intestinal absorption of
various divalent cations and vitamins, we also monitored plasma levels of the
most important metal ions together with other relevant plasma constituents.

Metheds

General dala
Twenty-six outpatients with morhid obesity were admitted 1o the obesity clinic at Hwidovre
Hospital between September and December 1987, Consecutive patients were included in the stucly
if their age was hetween 18 and 63 years and their overweight between 20 and 100 per cent, as
calewlated from their ideal body weight (Metropolitan Life Insurance Co. Tables, 1983} Four
patients were excluded because of abuse of alcohol or drugs, or treatment with neuroleptics known
to promote chesity.

Thus 22 patients entered the study. They gave their informed consent according o the
deelaration of Helsinki 2. The protocol was approved by the Municipal Ethical Committee of
Copenhagen

Design and palients

After a pre-trial baseline period of 3 days on habitual diet the patients were randomly and cqually
assigned by a third party o either VLCTY without fibre or VLOD with fibre (see Fig. 1). The study
was singlie-blind as the patients were informed that the trial was a comparison of two different kinds
of VLCD, but no information about fibre was given. After two weeks of VLCD weatment the two
groups were crossed over for further two weeks of treatment (Fig. 1). After the study the patients
were treated for a further 6 monghs with a comventional diet of 1.2 MJ/day, combined with
nutritional advice and behaviour modification.

Group | (VLCE minus fibre followed by VLOD plus [itre) consisted ol nine women and two men
aged 31.09 + 8.54 (mean * s.d.] with a height of 177 & 7 com and a body weight of 120.6 * 20.2kg,
corvesponding to an excess weight of 36 + 18 per cent. Uhe patients assigned to group 2 {VLCD
plus fibre followed by VI.CD minus fbre) included cight women and three men aged 37 +13.27
years) {mean * s.d.) with a height of 172 + 11 cm and a budy weight of 114.0 & 22.4kg, and an
excess weight of 48 18 per cent, The waist/hip ratio of group 1 was 0.92 £ 0.08, and that of group
2 was 0.94 + 0.09°.

The contents of the VI.CT formula without fibre (NUPO, Olaf Moerk A/S) are specified
clsewhere?, The fbre version contained 30 g/day plant Gbre {hirch} with a high ccllulose (98.5 per
cent) and a low pectin (< 0.02 per cent) content. It contains undetectable amounts of lignin. Inan
initial testing six ohese patients were not able o distinguish by appearance, taste or smell between
the two versions.

The nutrition powder was taken as {ive daily meals (men: six), with water as vehicle. The datly
energy provided by the nutrifion powder was 388 keal 11.6 M]) for women and 466 keal {1.9 M) for
men. The formula diet meets al international recommendations’ for daily intake of protein (women
56, men 67g), essential amino acids, vitamins, minerals and trace elements.

STUDY DESIGN

Fig. 1. Studs design. The iltus-
tration shows how the patients
after inctusion were maintained
an habitua! diet for 2 davs and
subsequently allocated 1a either
VLCD plus tibre {group 23 ar
VLCD minus fibre {group 13
for 1wo weeks. Hercalter they
were crossed over for a further
two weeks of reatment.
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Analpses

Before treatment and after 9 weeks and 4 weeks of reatment, fasting blood samples were drawn
from a cubital vein {Fig. 1}. Bloaod haemoglabin, serum iron, calcium, phasphate, potassium.
magnesium. urate, albumin, cobalamin, prothrombin, glucose, holesterol and triglyceride were
measured by routine methods, A six-lead ECG was recorded on the same Qcrasions.

On the habimal diet and during the itwo VLCD periods the patients kept visual anslogue sCores
{VAS) of satiation and hunger every second day at 3p.om. and at 9 p.m.':’_. and of faecal consistency,
Aatutence and the number of bowel movements when the day was over.

The VAS consisted ol a 100 mum scale with the two end-points representing Lhe exiremes, ie.
hunger: ‘1 am not hungry at all’ versus T have never been more hungry’. The score was quantified
by measurement of the length from zero to the point marked by the patient.

Statistics

+ glandard deviation untess otherwise indicated. The effects of
VLCD and fibre were tested by a multifactor analysis of variance using Statgraphics software
{Plus*ware, STSC Inc., USA) To eliminate the effect of time and of order of treatment these
variables were included as covariales. Meuns were evaluated with a two-sided moditied ! test®.

Afll resulis are reported as mean *

Results

All 22 patients completed the study without any missed appointments or other
deviations from the pratocol.

The randomization resulted in shghtly heavier patients in group } (1206 X
20.2kgv. 1140 & 99 4 kg). On the same energy restriction group 1 would a priori
be expected to lose more weight. This was confirmed by the results, as the body
weight in group 1 was reduced with 7.5 £ 1.6kg and 3.6 = 1.5kg in the two
periods respectively (£ < 0.0001). The corresponding weight losses in group 2
were 6.4 + 1.8kgand 39 + [.1kg (P << 0.001). To make the results comparable
they arc expressed as relative reduction in overweight in Fig. 2. As will be seen,
both groups had very similar percentual reductions in overweight during the two
periods. Thus fibre supplementation to the nutrition powder did not improve
weight loss. The waist/hip ratio did not change in group | in the two periods: day
1,0.92 + 0.08; day 14,092 & 0.08; day 28,090 k 0.08 (n.s.). The corresponding
waist/hip ratios in group 9 were 0.04 £ 0.09 to 0.92 % 0.07 and 0.92 £ 0.07 {1n.5.}.
No significant effect was ohserved by the fibre addition.

After the multivariate analysis of variance an average VAS-score was
caluculated for every single patient for each of the three periods (baseline diet,
VLCD minus fibre, VLCD plus fibre). The results arc shown Table 1. The
effect of VLCD and fibre supplementation, respectively, are shown in the right
columns. No significant difference was found hetween the effects in group land 2
(P> 04). The time course of hunger ratings are shown in Fig. 3. There was &
substantial increase in hunger ratings when the patients started on VLCD
(VLCD effect, P < 0.005). This increase was reduced and became morc
short-lived when fibre was added to VLCD (fibre effect, P < 0.007). Also, after
cross-over of the treatments the pattern of hunger was ameliorated by fbre (Fig.
3). The average values of hunger ratings were stightly increased, from 36.3 to 44.5
per cent, when habimal diet was compared with VL.CD minus fibre. This
increased hunger during VLCD was improved by the addition of [ibre as it
decreased to 38.0 per cent, Fibre supplementation had no effect on satiety (n.s.).
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.i Fig. 2. Porcental redustion i gverwaight on VLCD
with and without fibre supplementation.. The initial
overweight (body weight — ideal weight} is
expressed 28 100 per cent, and the reduced
80 weights are calculated in per ¢Ent of the initial
gverweight, mMEan + sd. No significant
differences  could be detected between the
figures in the twWo groups.
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Table . Changes in ratings of hunger, saliely, foeces consisiency and flatulence, and number of bowet novements
on habitual diet compared with VLCD without fibre and VPLCD with fibre. Data from treatment period 1
and 2 are pooled, e n = 22. Before pooling of data the effect of VLCD and fibre supplementation
was tested by ANOVA.

Habitual VLCD VLCD VLCD Fibre
diet without fibre with fibre effect effect
Hunger %

(VAS) 36.5 143 38.0 P < 0.005 pP<001
Satiety%

{(VAS) 56.7 54.4 53.4 N3 NS
Consistency

of faeces%o

(VAS) 470 56.6 373 p < 0.001 NS
Bowel

ruovements

(no./day) 19 0.7 1.0 p< 005 p < 0.01
Flatulence%

(VAS) 97.1 15.4 219 p <005 NS
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J) Fig. 3. Changes in hunger rabings {per cent) from
LLJ// %\L habitual diet ic either FLCD plus fibre or FLCD
104 L L/ = minus fibre. Values are means + s.e. Hunger
. " ratings were markedly increased by VLCD (P
0 T 3 i < 0.003), but fibre supplementation decreased
y the hunger ratings significantly {P < 0.01).
I
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The consistency of faeces changed significantly on the replacement of habitual
diet with VLGD (VLCD effect, £ < 0.001). However, supplementation of fibre
did not influence this change. On habitual diet the daily number of bowel
movements was 1.9, This was reduced to 0.7/day on VLCD minus fibre (VLCD
effect, P < 0.05}, and slightly, but significantly, improved to 1.0/day VLCD
plus fibre (fibre effect, P < 0.01).

Flatulence (also monitored by VAS-score) decrcased during VLCD minus
fibre from 27.1 1o 18.4. Although the average value increased to 21.9 during
VLCD plus fibre, the fibre effect was not significant.

The biochemical blood and plasma parameters monitored during the study are
presented in Table 2. The data of the two groups of patients are presented
separately. VLCD had no effect on haemoglobin, phosphate and sodium. By
contrast, VLCD had an eflect on the remaining variables (Table 2). Plasma iron
and prothrombin transiently decreased after the first two weeks of VLCD but
tended to become normal again after 4 weeks. Plasma calcium decreased only in
group 2 during hoth periods of VLCD. Potassium decreased slightly, by
0.1-0.2 mmol/l after 2-4 wecks. Urate, albumin and cobalamin transiently
incrcased after 2 weeks of treatment, but had returned to around haseline levels
after 4 weeks. Plasma glucosc was reduced by about 1 mmol/l after 2 weeks on
VLCD, and increased slightly above this value after 4 weeks. Cholesterol
decreased by about 1.0-1.4 mmol/1 during VLCD, while triglyceride decreased
by 0.4-0.6 mmol/l. No effect of fibre supplementation was detected by ANOVA.
No changes occurred in ECG during weight reduction.

Discussion

The present study confirms that VLCD is an cffective treatment for obesity, as
the average weight loss during a ‘1 week period was about 10kg. Although fat
accounts only for 75 per cent and lean body mass (LBM) for 25 per cent ol 1otal
body weight loss during a nutritionatly sufficient VI.CD?, the reduction in L.BM
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is a normalization, as fat deposition in obesity is accompanied by an increased
LBM?®, The weight reduction also had a favourable effect on plasma glucose,
cholesterol and triglyceride.

A very satisfactory compliance was achieved, shown by the fact that all patients
adhered to the trial and lost weight. Therefore compliance could not be evaluated
in terms of drop-out rate or weight gain. Regarding weighi loss (and compliance}
no difference could be found between the periods on the fibre and non-fibre
VLCD versions. However, hunger ratings increased during the non-fibre VLCD
(Fig. 3), but was reduced by fibre addition. This confirms that dietary fibre has

an ellect on hunger, although the mechanisms ol action are not fully clarified®:
Furthermore, the constipation seen during VLCD minus fibre was slightly
improved by fibre supplement. This Is in accordance with the generally accepted
view that dietary fibre supplementation allcviates constipation'’.  Conse-
quently, fibre supplementation may improve quality of life and may prove
useful by enhancing diet compliance and reducing drop-out rate during a less
strictly controlled weight loss programme than ours, which was organised in
groups of patients with frequent control visits.

The addition of fibre to a marginally adequate diet may be delcterious, becausc
high fibre diets containing phytate may decrease bicavailahility of necessary
divalent cations, although it does not seem to be of clinical importance'’.
Nevertheless, we decided to avoid decreased absorption of minerals and trace
elements by chosing a [ibre source (a non-gelling fibre) without detectable
amounts of phytate and low levels of pectin. The results presented in Table 2
show the changes during VLCD in plasma parameters which previously have
been described in detail'>'3. However, the most important finding was that no
effect of fibrc supplement could be found on calcium, iron or magnesium. [n
contrast to fibres such as bran and to a miner degree ispagula and psyllium, fibre
materials such as cellulose and pectins do not interfere with iron or zinc
absorption in man'*'?. In addition, water insoluble fibre, such as the one used by
us, increase stool weight but have no eflect on faccal bile acids or piasma
cholesterol levels'®. The Jack of fibre effect on plasma glucose, cholesterol and
triglyceride in the present study confirms this view.

Tn conclusion, VLCD supplement with non-gelling fibres reduces hunger and
increases mumber of bowel movements, without causing impairment of
absorption of divalent cations as calcium, magnesium or ivon.
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