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Optimum dosage of ispaghula husk in patients with
irritable bowel syndrome: correlation of symptom
relief with whole gut transit time and stool weight
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SUMMARY To determine the optimum dose of ispaghula husk in patients with irritable bowel
syndrome (IBS) and to assess the correlation, if any between the relief in patients' symptoms and
the whole gut transit time, and the increase in stool weight, a two part study was carried out. In part
1, 14 male patients were given ispaghula husk in increasing doses of 10 g, 20 g, and 30 g a day for a
duration of 17 days each (14 days of study period+three days of stool collection). Ten patients
completed the trial. The symptom score improved significantly with all the three doses of
ispaghula. Both 20 g and 30 g doses of ispaghula were superior to the 10 g dose but there was no
significant difference between the 20 g and 30 g doses. There was a significant (p<0.001) increase in
the daily stool weight with 10 g dose of fibre with further significant increases with the 20 g and 30 g
doses. A positive correlation was seen between the improvement in the symptom score and the
increase in stool weight with the 10 g dose of ispaghula but not with the 20 g and 30 g doses. Whole
gut transit time remained fairly constant throughout the study period and there was no relationship
with either the dose of ispaghula, the alteration in stool weight, or the improvement in the patients
symptoms. Ten patients completed part 2 of the study in which ispaghula husk was given in the
same dose (10 g, 20 g, and 30 g) but in a random order and with a 'washout' period of one week
between individual doses. Again all the three doses of ispaghula produced a significant
improvement in the symptoms; 20 g and 30 g doses were equally effective and both were
significantly superior to the 10 g dose. Assessed individually, all the three symptoms improved
significantly; improvement in constipation and pain abdomen was more pronounced than
diarrhoea. It is concluded that the optimum dose of ispaghula husk in irritable bowl syndrome is
20 g per day. There is some correlation between the increase in stool weight and the improvement
in symptom score but the whole gut transit time remains unchanged despite alterations in stool
weight and patients' symptoms.

Some studies'5 but not others67 show that administra- other drugs.34 A number of aspects of the therapeutic
tion of fibre, results in significant improvement in the role of fibre in irritable bowel syndrome remain to be
symptoms of patients with irritable bowel syndrome. established, however, for example, the optimum
This beneficial effect has been noted not only in the dose of fibre in irritable bowel syndrome has not
west but also in India24 where the diet is compara- been determined. Moreover, the effect of different
tively richer in its fibre content.8 Furthermore, fibre is quantities of fibre on the stool weight and the whole
useful whether it is used alone or in combination with gut transit time, and the relationship of these

parameters with the clinical response of the patient
Address for correspondence: Dr B S Anand, Department of Gastroenterology, has not been determined. To examine these issues
GB Pant Hospital, New Delhi, 110002, India. the present study was carried out in the form of a dose
Received for publication 13June 1986. response therapeutic trial.
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Methods

PATI ENTS
The study was conducted in two parts; part 2 was

designed after part 1 had been completed and the
results were available.

PART 1
Fourteen consecutive male patients with irritable
bowel syndrome were included in the study. The
diagnosis of irritable bowel syndrome was made on

clinical grounds and in the presence of normal
routine haematological tests, stool examination,
sigmoidoscopy, and rectal biopsy. Barium studies
and fibreoptic endoscopy were carried out only if
there was clinical suspicion of an organic lesion.
Details of the bowel complaints of the patients were
recorded on a proforma. Diagnosis of constipation or

diarrhoea was made according to the patients' assess-

ment and not according to any standard definition.

Treatment schedule
After the baseline data had been recorded the
patients were started on treatment with ispaghula
husk (processed flea seed husk). The patients were

given a 5 g measure and were instructed to take 5 g
twice daily (10 g a day) for 17 days (14 days of
treatment and three days of stool collection). The
dose of fibre was then increased to 20 g a day for the
next 17 days followed by 30 g a day for the final 17
days. After each two weeks interval the patient was
reassessed according to the schedule described
below. Any patient failing to report on the appointed
day was excluded from the study. Patients were

instructed to stop all other medications and were

encouraged to consume their normal diet. None of
the patients had been on fibre supplements or any
other drug for at least one month before entry to the
study.

Clinical assessment
For the purpose of clinical assessment only three
symptoms were considered: constipation, diarrhoea,
and abdominal pain. For every 25% subjective
improvement in a particular symptom a score of + 1
was given with a maximal attainable score of +4 for
any one symptom and a maximal attainable score of
+ 12 for the three symptoms. Similarly, for every
25% subjective worsening, a score -1 was given to a

particular symptom. Thus, all patients started with an
initial score of 0. The response of other symptoms to
treatment was also recorded but no symptom score
was given to these because of difficulty in making a

proper assessment. This was particularly true for
incomplete evacuation of stools which was incidently
the commonest symptom.

Transit time
Whole gut transit time. was measured by the method
of Hinton et al.' Briefly, the patients were given 25
radio-opaque markers before breakfast. They were
instructed to record the exact time of each bowel
opening and to collect the entire stool in separate
polyethylene bags. Each stool collection was exam-
ined under an image intensifier and transit time was
defined as the time taken to excrete 20 of the 25
markers.

Stool weight
The mean daily stool weight was calculated from the
total stool passed during 72 h, starting immediately
after ingestion of the markers.` `

Assessment of the clinical response to treatment
was made 14 days after starting a particular dose of
ispaghula husk. Stool collection for assessment of
transit time and stool weight was started from day 15
to day 17, while the patient was still on the same dose
of fibre.

PART 2
Nineteen consecutive male patients were included inf9
this part of the study. The criteria of selection and the
method of clinical assessment were the same as in
part 1. Transit time and stool weight studies were not
carried out, however. Each patient received all three
doses (10 g, 20 g, and 30 g/day) of ispaghula husk; the
order of administration was randomised according to
a pre-arranged table. Treatment was continued for
two weeks with a 'wash out' period of one week
between individual doses. Clinical assessment was
made at the end of each two weeks of study period.
The person assessing the clinical status was not
informed about the dose of fibre received by the
patient.

STATISTICAL ANALYSIS
Paired Student's t test was applied for comparing
stool weight and transit time values with various
doses of isphagula husk. The t test value was first
validated by carrying out the one-way analysis of
variance. Changes in the individual symptom scores
with different doses of fibre were compared using the
Wilcoxon's signed rank sum test. Because of the
skewed distribution of the values of stool weight in
the original units, log values were used while assess-
ing the increase in stool weight.

Results

PART 1
Clinical assessment
Ten of the 14 patients completed the study. The mean
(±SD) age of the 10 patients was 32-6 (±20.4) years
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Fig. 1 Frequency ofvarious symptoms in 10
patients in part 1 and 10patients inpart2 ofthe
study.
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(range 21 to 50 years). The duration of illness before
entry into the trial varied from six months to 12 years
(mean±SD=3.7±3*5 years).
The most common symptom (nine of 10 patients)

was incomplete evacuation of the bowel (Fig. 1). This
symptom was present irrespective of whether the
patient complained of diarrhoea or constipation. The
next commonest symptom was constipation (eight)
followed by abdominal pain (five), diarrhoea (five),
passage of mucus in stools (four) and abdominal
distension (three); the overlap of figures is because a
number of patients had more than one symptom. Six
patients noted a close relationship between the bowel
complaints and emotional stress.
After treatment with 10 g ispaghula husk for two

weeks, there was a significant improvement (p<001)
in the symptom score (mean±SD=4*5±2.8) (Fig. 2).
When the amount of fibre was increased to 20 g a day
the sympton score showed a further improvement

(mean±SD=8*9±3.1) and the difference from the 10
g dose was highly significant (p<0-001). A further
increase in the amount of fibre to 30 g a day resulted
in only a marginal improvement (mean±SD=
9.45±2*1) over the 20 g dose, the difference being not
significant. All four patients who dropped out of the
study did so while on the 30 g dose and complained of
difficulty in consuming such large quantities of fibre.
There were no fibre-related unwanted effects and all
patients who completed the trial tolerated it well.

Stool weight
The pretreatment stool weight showed marked varia-
tions in different patients (range 90 g-493 g). After
administration of ispaghula husk there was a signifi-
cant (p<0-001) increase in the stool weight over the
base line value (Table). Again there was a wide
variation in the increase in stool weight in different
patients (range 30 g-325 g). With 20 g ispaghula the

Fig. 2 Improvement in symptom score with
different doses ofispaghula husk (mean±SD).
Value on top ofthe bars indicates the
differencefrom the base line.
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Table Base line stool weight (g) and after two weeks oftreatment with varying doses ofispaghula husk in 1Opatients with
irritable bowelsyndrome

Case no. Presenting Stool weight Difference in stool weight
complaint

BL A B C A-BL B-A C-B

1 Dia/Con 157 292 320 343 135 28 23
2 Dia/Con 137 323 340 340 186 17 0
3 Dia/Con 285 315 336 410 30 21 74
4 Con 287 610 670 700 323 60 30
S Con 90 415 482 480 325 67 -2
6 Con 263 320 363 430 57 43 67
7 Con 343 410 428 496 67 18 68
8 Con 297 338 410 531 41 72 121
9 Dia 493 547 654 650 54 107 -4
10 Dia 483 557 690 710 74 133 20

Mean±SD 283-5±134-5 412-7±117-4 469-3±147-7 509-0±137-6 129-2±112-8 56-6±39-5 39-7±41-2

Con=Constipation. Dia=Diarrhoea. Dia/Con=Alternating diarrhoea and constipation. A= 10 g/day of ispaghula husk. B=20 g/day
C=30g/day. BL=Base line value of stool weight

stool weight showed a further significant increase
(p<0-01) over the values attained with the 10 g dose
(Fig. 3). The magnitude of increase with 20 g,
however, was less than that obtained with the 10 g
dose of fibre. With 30 g ispaghula husk there was a
further significant (p<005) increase in stool weight
over the values obtained with 20 g. The magnitude of
increase in stool weight with 30 g showed a further
decline compared with the increase with 20 g dose.
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Fig. 3 Mean (±SD) log ofpercentage increase in stool
weight with different doses ofispaghula husk. Value on the
top ofthe bars indicates the differencefrom the base line
values.

A definite correlation was obtained between the
increase in stool weight and the improvement in the
symptom score with the 10 g dose of fibre (r=0.64,
p<005), however, no such correlation was noted
with the 20 g (r=0-56) and 30 g (r=0.09) doses.

Transit time
The base line mean (±SD) whole gut transit time was
(27.8±10-98 h; range: 19-45-75 h). After 10 g
ispaghula husk, there was no appreciable change in
the transit time (28-33±9-7 h; range 21-44-5 h).
Similar findings were obtained with 20 g (28-12±
9-37; range 21-43-5 h) and 30 g-(28-31±9-79; range
20-2-43-0 h) doses of ispaghula husk and the differ-
ences from the base line values remained statistically
insignificant.

PART 2
Nine of the 19 patients failed to complete the study,
two on 10 g, three on 20 g, and four on 30 g dose of
ispaghula husk. The age of the patients (mean±SD=
26-7±4-7 years) and the duration of illness before
entry into the trial (4-32±4-2 years; range 2-12 years)
were comparable with those in part 1 of the study.
The commonest symptoms in this group was abdomi-
nal pain (eight), followed by incomplete evacuation
of bowel (seven), constipation (six), passage of
mucus in stools (six), diarrhoea (four), and distention
of abdomen (two). Three patients noted an associa-
tion between the bowel complaints and emotional
stress.

Clinical assessment
The results of symptomatic improvement were
similar to those obtained in part 1 of the study (Fig.
2). After two weeks of treatment, the mean (±SD)
total symptom scores were: 4-8 (±4-4) with 10 g dose
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of fibre, 7-15 (±3.72) with 20 g and 6*4 (±4.25) with
30 g. All three doses produced a statistically signifi-
cant (p<0-01 for 10 g and 30 g; p<0-001 for 20 g)
improvement in the symptom score. Again, the 20 g
and 30 g doses of ispaghula were superior (p<0-05 for
each) to the 10 g dose while there was no significant
difference between 20 g and 30 g doses. None of the
patients in this group complained of any fibre related
unwanted effects.

Effect ofispaghula husk on individual symptoms
The effect of ispaghula on individual symptoms was
also assessed. For this purpose, the results of part 1
and 2 were combined so as to obtain a sufficient
number of subjects in each group. The results are
shown in Fig. 4. All the three doses of fibre produced
a significant improvement (p<0-001 for each dose) in
constipation. Both 20 g and 30 g doses were superior
to the 10 g dose (p<0.001 and <0-01 respectively) but
there was no difference between the two larger doses.
Similar results were obtained in the relief of abdomi-
nal pain. Improvement in diarrhoea was also statistic-
ally significant with each dose of ispaghula but the
response was less pronounced compared with the
other two symptoms; 20 g was superior to the 10 g
dose of fibre but there was no difference between 10 g
and 30 g doses.

Discussion

In part 1 of the study ispaghula husk was admin-
istered successfully in gradually increasing quantities
of 10 g, 20 g, and 30 g with no 'wash out' period
between the doses. Such a protocol had the theoreti-
cal disadvantage that the effect of one dose of fibre
could 'spill over' to the next dose and thus influence
the final result. To obviate this, in part 2, the three
doses of ispaghula were given in a random order and
in a blind fashion with a 'wash out' period of one
week between two doses. Only male patients were
included in the study because it has been observed
that women show alterations in the bowel habit
during the course of a menstrual cycle."
The beneficial effect of placebo in irritable bowel

syndrome has been well described.67 We did not
include a placebo control group, however, for
various reasons: (a) it is difficult to devise an 'inert'
material which can be made to resemble ispaghula
husk, (b) fibre can be given in capsules but it would
require approximately 90 capsules a day to admin-
ister a dose of 30 g, (c) another method of disguising
fibre is to administer it as biscuits but this requires
cooking and defeats the purpose of testing a material
in a ('natural') form in which it is normally going to be
consumed and (d) moreover, the main purpose of the
present study was to determine the optimum dose
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increased the stool weight by as much as 12 g to 20 g.
The exact mechanism by which dietary fibre increases
the stool weight is not entirely clear as this increase is
much more than can be explained by simple water
absorption alone.'2 The second interesting observa-
tion was that the increase in stool weight had no
influence on the transit time. Thus, contrary to
popular belief, dietary fibre appeared not to have Any
effect on the time taken by food to traverse the
gastrointestinal tract which remained fairly constant
in the same individual. Further more, the transit time
was not related to the bowel habit of the patient
(diarrhoea or constipation) or to the response to
treatment (improved, no effect, or worsened). The
third observation of interest was the association
between the increase in stool weight and the
improvement in the symptom score. A positive
correlation was seen with the 10 g dose of fibre
(r=0.64). With the 20 g dose the correlation
coefficient just failed to reach levels of statistical
significance (r=0.56) while no correlation was
observed with 30 g of fibre (r=0-09). Thus there is
some association, although not a strong one, between
the increase in the bulk of intestinal contents and
relief of symptoms in irritable bowel syndrome.
We had a high drop out rate of 39% (13 out of 33).

Most of these patients (8; 61-5%) dropped out while
on the 30 g dose because they found it difficult to
consume such large quantities of fibre. The remain-
ing five (two on 10 g and three on 20 g) dropped out
because they felt sufficiently well and did not wish to
carry on with the study.

It is concluded that the optimum dose of ispaghula
husk in the treatment of irritable bowel syndrome is
20 g per day. The mechanism by which dietary fibre
improves the patients symptoms is related to some
extent to the increase in the stool weight but is
independent of the whole gut transit time of food.
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