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ALIMENTARY TRACT AND PANCREAS 

Ispaghula therapy in irritable bowel syndrome: Improvement 
in overall well-being is related to reduction in bowel dissatisfaction 

ANAND JALIHAL' AND GEORGE KURIAN 

Department of Gastroenterology, Christian Medical College and Hospital, Vellore 632 004, India 

Abstract This placebo controlled, double-blind, cross-over trial involving 20 patients was conducted to 
assess the effect of ispaghula husk on the major bowel symptoms and the whole gut transit time in irritable bowel 
syndrome (IBS) and to determine if changes in these parameters were related to global improvement. All 20 
patients were interviewed at the end of the treatment periods and 14 patients kept concurrent daily records. 
Ispaghula therapy resulted in improvement in global symptoms and satisfying bowel movements (P < 0.001) but 
produced no change in abdominal pain or flatulence. There was a correlation between the improvement of well- 
being and the number of days of satisfying bowel movements (P<O.OOl) but not with the indexes of pain, stool 
frequency or changes in the transit time. The easing of bowel dissatisfaction appears to be a major reason for the 
therapeutic success of ispaghula in IBS. 
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INTRODUCTION 

The clinical trials of ispaghula husk, with some 
exceptions, have demonstrated that it is effective 
in the short-term treatment of irritable bowel 
syndrome (IBS).1-6 It has been shown to im- 
prove the overall sense of well being and to affect 
major individual abdominal symptoms.'-' Few 
published trials have assessed improvement in 
both these areas at the same In this study 
we attempted to quantify global improvement 
and investigated the possibility that the improve- 
ment in general well-being is related to the re- 
ported effects of fibre on bowel symptoms and/or 
whole gut transit time.' Changes in whole gut 
transit time have previously been shown to corre- 
late with symptom patterns in IB!L8 

METHODS 

Patients and study design 

Patients were recruited from the Gastroentero- 
logy Clinic of this hospital. The diagnosis of IBS 
was made when patients presented with a history 
of bowel disturbances (i.e. any alteration of bowel 
habit), recurrent abdominal pain and/or flatu- 
lence of more than two years without evidence of 
organic disease on clinical examination and after 
appropriate  investigation^.^ The screening tests 
(i.e. haemoglobin, erythrocyte sedimentation 
rate, blood counts, blood sugars, serum creat- 
inine, urinalysis, stool examination for parasites 
and occult blood and colonoscopy or barium 
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enema) were conducted on all patients. Gastro- 
scopy, tests for malabsorption and stool culture 
were done when specifically indicated. All pa- 
tients suffered symptoms for more than 3 days of 
the week. None had been treated with Ispaghula 
or undergone abdominal surgery previously. 
Patients were solicited only if they were literate 
and in a position to return for follow-up visits 
over a period of 8 weeks. Verbal informed consent 
was obtained from all patients. 

For the purposes of this study, ‘diarrhoea’ was 
defined as the passage of wet, soft stools and 
‘constipation’ as the passage of hard stools eva- 
cuated after straining. The frequency of stools 
was not taken into account, although stool fre- 
quency was noted. It was decided to use these 
definitions as they were based on unambiguous 
clinical parameters and, further, because there is 
no standard definition of constipation in literat- 
ure. The term flatulence is used in a general sense 
to cover descriptions of a variety of symptoms 
such as gaseous bloating, excessive passage of 
flatus, borborygmi or belching. ‘Bowel dissatis- 
faction’, a new term used here, was assessed by 
the response to the question ‘Are you/Were you 
satisfied with your bowel movements (today)?’ 
Patients coiild choose from ‘yes’ and ‘no’ on the 
daily record sheets, and from ‘more satisfied’, 
‘less satisfied’ and ‘as before’ at the inter- 
views conducted at the end of each treatment 
period. 

Patients were randomly allocated to receive 
30 g of ispaghula husk (Sat-Isabgol, Sidhpur, 
India) or of placebo (previously packed in plastic 
sachets) for 4 weeks. This was followed by a 1 
week or ten-day wash out period followed by 4 
weeks of the other treatment. The placebo con- 
sisted of a mixture of powdered polished rice and 
roasted refined wheat flour (in a rough proportion 
of 19:l). The husk was similarly powdered and 
was visually indistinguishable from the placebo. 
It was difficult to mask the mucilaginous con- 
sistency of the moistened husk and therefore 
patients were instructed to empty the sachets into 
the back of their mouths and to wash down the 
contents with water. 

In order to assess compliance, patients were 
asked to return all unused sachets at the end of 
each treatment period. They were instructed to 
avoid all other medication during the trial period. 
No instructions on diet were given and patients 
who requested dietary advice were told to con- 
tinue diets as before the trial started. 

Assessment of improvement 

The changes in global improvement and relief 
from specific symptoms were separated and con- 
currently assessed by interviews and using the 
daily records of patients. The interview was con- 
ducted by one of the authors (AJ), without knowl- 
edge of the nature of the powder administered at 
the beginning of the study and after each treat- 
ment arm. 

At the first interview patients were given grades 
for pain (0 = no pain, 1 =mild pain which did not 
generally interfere with work, 2 =moderate pain 
which generally caused interruption of work and 
3 =severe pain causing patient to take to bed) and 
flatulence (0 =no flatulence, 1 =flatulence present 
but not troublesome, 2 =troublesome flatulence) 
depending on their response to a set of standard 
questions. When answers were indistinct the in- 
terviewer used patients’ descriptions of symp- 
toms to decide on a final grade for these symp- 
toms. In addition, the number of bowel move- 
ments, the average consistency of the stool (wet, 
formed or hard) and satisfaction with bowel 
movements were recorded in an inventory. The 
same questions were asked at the second and third 
interviews and any improvement or deterioration 
in bowel dissatisfaction was recorded. In addi- 
tion, patients were asked if their overall feeling of 
health was better, worse or the same as before the 
study started. If better, patients were asked to 
quantify this improvement in well-being as a 
percentage (% improvement), 100% being total 
relief and 0% being no improvement. Patients 
were instructed to grade improvement as mul- 
tiples of 5 or as a range of 10%. In the latter case 
the mean was used. 

Each patient was also asked to maintain a daily 
record by answering a questionnaire, with four 
specific questions on abdominal pain (grade of 
pain and frequency) and bowel movements 
(bowel satisfaction and stool frequency), every 
night. Twenty-four hour recall was not allowed 
and questions were answered by marking one of 
two or more alternatives and filling in the number 
of stools. The number of blank pages was used to 
check compliance in record-keeping.1° From the 
available records the average bowel movements 
per week and the percentage of days with pain 
(pain-days per cent) and satisfactory bowel 
movement (SBM-days per cent) was calculated, 
based on the total number of days for which 
records were available. 
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Transit t ime measurement 

Each patient underwent whole gut transit time 
measurements by the single stool technique of 
Cummings.ll Briefly, this method uses radio- 
paque markers of three different shapes given on 
3 consecutive days. The proportions of the 
markers in the first stool of the fourth day are 
used to calculate transit time. Transit time was 
measured before treatment and on the last 3 days 
of each treatment period. In addition, eight pa- 
tients had transit time measurements repeated 
after the seven day ‘wash out’ period and before 
the next regimen. The change in transit time was 
converted into a percentage of the initial transit 
time (i.e. percentage change in transit) in the 
eight patients who had repeated transit time es- 
timations and of the baseline transit time in all 
the 20 patients with each treatment. The mean 
percentage change in transit of the former and 
two standard deviations gave the upper limit of 
variability that could be expected to occur norm- 
ally without treatment. 

Statistics 

For comparing the number of patients who im- 
proved with either treatment, the Chi-square test 
was used. For comparing differences in the degree 
and stool number the Student’s t-test was used. 
Pearson’s correlation coefficient was used to as- 
sess the relationship of individual symptoms and 
transit with global improvement. 

RESULTS 

Twenty-two patients with IBS agreed to particip- 
ate in the study; one declined. Two patients 
dropped out after initial assessment and twenty 
patients completed the trial. Of the twenty pa- 
tients (16 male, 4 female, age range 17-56 years, 
median age 38 years) who completed the trial, all 
20 had bowel disturbances (15 had diarrhoea, five 
had constipation), 15 had abdominal pain and 17 
had flatulence at the start of the trial. Stool 
frequency (k s.d.) per day in patients with diar- 
rhoea was 3.9k1.8 and in those with constip- 
ation was 1.5 k 1.1. Four additional patients de- 
veloped pain or flatulence during the period of the 
study. Patients did not report any other new 
symptoms during the period of the trial. 

No patients missed more than 4 days of treat- 
ment. Only 14 patient records were completed or 

filled in according to instructions. Compliance, 
judged by the criteria mentioned above was ex- 
cellent (13 of 14 patients had left 1-4 record 
sheets blank). 

Change in symptoms 

Overall well being 

No patients reported deterioration during the 
study. Significantly more (Pe0 .05 )  patients im- 
proved on the husk and found it more effective 
than placebo (Table 1). In addition, patients on 
Ispaghula had a higher (P<O.OOl) mean percent- 
age improvement (34.5 f23.3%) than patients on 
placebo (10.8+ 14.9%) (Fig. 1). 

In keeping with the reported placebo-related 
response that occurs in the initial period of treat- 
ment of IBS was the finding that the numbers of 
both Ispaghula-responsive and placebo-respon- 
sive patients were similar in the first 4 weeks of 
therapy (Table l).l However the mean percent- 
age improvement for the first 4 weeks was sig- 
nificantly higher (PeO.05)  with Ispaghula 
(37.7+28%) than with placebo (15+ 11.7%). 
The significant difference (P e 0.05) between the 
numbers of patients who responded to Placebo 
when it was the first treatment and when it was 
the second treatment shows that the effect of 
placebo is not sustained beyond 4 weeks. In 
addition, the mean percentage improvement that 

Table 1 Global improvement with therapy 

Therapy Ispaghula husk Placebo 

Initial & subsequen 
Improved 
No change 
Total treated 

Initial only’ 
Improved 
No change 
Total treated 

Subsequent’ 
Improved 
No change 
Total treated 

It* 
17 
3 

20 

9 
2 

11 

8 
1 
9 

8 
12 
20 

6 
3 
9 

2 
9 

11 

No. patients treated in *both parts of cross-over trial 
together and ‘first and second parts separately. 
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Figure 1. Changes in degree of overall well-being 
with treatment. The lines connect the two values of a 
single subject while on ispaghula and on placebo. Ver- 
tical lines at the sides indicate a+_ 1 s.d. 

occurred with placebo when it was the first treat- 
ment was lower than when it was the second 
treatment. 

Individual symptoms 

The number of patients whose abdominal pain or 
flatulence improved or deteriorated while on 
either test substance was comparable (Table 2). 
Accordingly, mean pain scores (from the inter- 
view) and mean pain days percentage (from the 
records) were also similar for the two treatments. 
However, the number of people with satisfying 
bowel movements on ispaghula was significantly 
more (P<O.OOl) than for those on placebo. Fur- 
ther, the SBM-days percentage was significantly 
more (P<O.O5) with ispaghula (38.3 f25.2%) 
than placebo (19.1 f 16%). The mean stool fre- 
quencies (from the records) with both test sub- 
stances were similar (i.e. 17.1 f9.8 bowel move- 
ments per week with ispaghula and 20.0f 12 in 
the placebo group) as was the mean change in 
stools per day (ispaghula: -0.84f0.77 and 
placebo: -0.73 f 0.73). There was, incidentally, 
also a good correlation ( r  = 0.95) between mean 
stool frequencies obtained from the records and 
stool frequencies per day obtained by interview- 
ing patients. 

Whole gut transit time 

The whole gut transit time at three points (before 
starting treatment and at the end of each treat- 
ment) was available in 19 patients. (The absence 
of markers in the fourth day’s stool in one 
patient’s study invalidated the test.) Figure 2 

Table 2 Response of individual symptoms to therapy (by interview) 

Abdominal pain Flatulence Bowel satisfaction 
Response ISPA PLAC ISPA PLAC ISPA PLAC 

Improved 5 6 5 2 17* 5 
Nochange 13 10 12 15 3 15 
Worsened 2 4 3 3 
Total 20 20 20 20 20 20 

- - 

*Significant difference P<O.OOl, ISPA = Ispaghula, PLAC =placebo. 
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Figure 2. Change in transit time from baseline on 
treatment with Ispaghula and placebo. Vertical lines at 
the sides of each figure indicate if 1 s.d. 

shows the changes in individual patients. The 
difference between the first and repeat transit 
time measurements while off the test substances 
ranged from 1.4 to 7 h and mean percentage 
change (f s.d.) was 12.5% (f  8.2). The upper 
limit of the variability of percentage change in 
transit in patients with IBS is therefore assumed 
to be 28.9% (i.e. mean percentage change + 2 
s.d.). 

The mean baseline whole gut transit time 
(+ s.d.) for the entire group was 29.6f6 h 
(28.4+5 h for patients with diarrhoea and 
32.9f8 h for patients with constipation). The 
mean transit time for the whole group while on 
Ispaghula was 31.3+8 h (31.6f9 h for the group 
with diarrhoea and 30.4+6 h for patients with 
constipation) and for placebo was 28.5+5 h 
(27.6+5 h for patients with diarrhoea and 
31.3+4 h for patients with constipation). Only 
five patients on ispaghula and two patients on 
placebo had alterations in the percentage change 
in transit which fell outside the limit of normal 
variability, demonstrating that ispaghula does 
not affect whole gut transit time. 
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Relationship between overall improvement 
and  presenting symptoms, indexes of pain, 
transit t ime changes and  bowel changes 

The presenting symptoms in patients did not 
affect ispaghula responsiveness, individually or 
together. Furthermore, irrespective of whether it 
occurred with Ispaghula or placebo, mean per- 
centage global improvement did not correlate 
with percentage transit time changes (r= -0.018) 
or with pain scores (r= -0.31), pain days per- 
centage (r = - 0.25) or mean stool frequency per 
week (r= -0.31), but correlated well with per- 
centage SBM-days (r=0.64, P<O.OOl). This 
suggests that there is an association between 
overall improvement and satisfying bowel move- 
ments. 

DISCUSSION 

In this study an attempt was made to elucidate the 
mechanism by which Ispaghula husk improves 
overall well-being by simultaneously assessing its 
effect on global symptoms, on the major indi- 
vidual bowel symptoms and on whole gut transit 
time.s It was conducted in the frame of a double- 
blind therapeutic trial to identify the effects of the 
response to placebo. As the dose of the husk 
appears to be important, a higher dose than usual 
was used for maximal effect! Further, a cross- 
over design was chosen to avoid testing two 
different sub-groups of patients. 

The findings of the present study confirm what, 
at least, one other study has demonstrated - that 
ispaghula therapy produces an improvement in 
global symptoms but does not relieve the pain and 
flatulence of IBS.S Distinctively, however, this 
study demonstrates that the ingestion of the husk 
results in satisfying bowel movements and, fur- 
ther, that the improvement in well-being is re- 
lated to improvement in bowel satisfaction but 
not to indexes of pain, bowel frequency, symp- 
toms at presentation or transit time changes. The 
reason for this is not known. One plausible sug- 
gestion is that ispaghula husk, by its effect on 
stool weight and the consequent sense of satis- 
faction with bowel movements, produces an im- 
provement in general ~ell-being.**'~ As stool 
weights were not measured, this hypothesis could 
not be tested here. In any case, reduction in bowel 
dissatisfaction does not appear to be the only 
factor. 
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The relationship between whole gut transit 
time changes and global improvement while on 
ispaghula therapy was also investigated. To  avoid 
pitfalls, a standardised transit time measurement 
was used13 and baseline transit measurements 
were repeated in eight patients to establish a 
normal range of variation. It was interesting, but 
not surprising, to find that there was a marked 
degree of variability in transit time in patients 
with IBS. This is probably a reflection of the 
variable disturbance of bowel function. It is not 
known if normal individuals would demonstrate a 
similar degree of variability if their transit was 
measured repeatedly over time. 

In only a small proportion of patients on 
ispaghula, and in a smaller, but not significantly 
different, proportion of patients on placebo, 
transit time was changed beyond the limits of 
normal variability. This is in agreement with the 
findings of a previous study conducted on pa- 
tients with diverticulosis.lz Had the sample size 
been larger, it is possible that these proportions 
would have been significantly different from each 
other. Even so, the proportion of patients in 
whom ispaghula affects transit cannot be ex- 
pected to exceed a third of the total. In the light of 
this and of the poor correlation of global improve- 
ment with transit time changes, it seems unlikely 
that relief of global symptoms occurs as a result of 
changes in transit. 

There are some limitations to this study. First, 
with a small number of patients it is possible to 
fail to detect changes in pain, flatulence and 
transit time even if they are actually present. At 
the same time, positive findings such as the effect 
of ispaghula on overall well-being are unlikely to 
be the result of chance. Second, although a wash- 
out period of one week may be adequate, no 
attempt was made to establish this by ensuring 
comparable outcome measures and excluding a 
carryover effect at the onset of each treatment 
arm. Third, the patients studied differ in many 
ways from those previously reported from the 
West. The majority of these patients were male 
and had a higher fibre-containing diet, and a 
larger number had diarrhoea. These, however, 
are characteristic of Indian patients with IBS.2-4 
Further, in this particular study, the study popu- 
lation was restricted to those who were literate 
and willing to return for a follow-up every 
4 weeks. Finally, treatment periods lasted only 
4 weeks. I t  is not certain whether these early 

benefits of ispaghula therapy will persist with 
continued therapy. 

IBS is an illness in which patients perceive 
themselves as diseased because they suffer from 
symptoms that occur in healthy people but do not 
trouble them.I4 Consequently, many of the ef- 
fects of therapy are measured using subjective 
measurements (e.g. feeling of well-being, bowel 
dissatisfaction). For the same reason, it was de- 
cided to compare outcomes at the end of each 
treatment arm with baseline measurements at the 
point of entry into the study, when the concept of 
illness in each patient is crystalline, rather than at 
the point of entry into each interventional arm 
when the illness concept may be clouded by the 
first intervention. For example, all patients, how- 
ever severe their symptoms, were assumed to be 
at 0% level of global well-being at the onset of the 
study. Any improvement on that was recorded as 
a percentage - a method of grading of well-being 
that has not been used before. In effect, it works 
as a 20 point scale and lends some precision to the 
grading. It is validated in this study by its agree- 
ment with the other measure used (i.e. the num- 
ber of patients who improved) and it appears to be 
sensitive enough to pinpoint the low degree of 
placebo-related improvement that occurred in the 
first part of the trial. 

Although some patients had worsening of indi- 
vidual symptoms (Table 2), no patient claimed a 
worsening of global well-being while on the trial. 
This indicates that many factors contribute to 
patients’ feeling of ill-health and deterioration in 
one area may be offset by improvement in an- 
other. It may be also that patients failed to report 
a deterioration in well-being, in order to please 
the doctor. 

In spite of the drawbacks, we believe our 
results offer an explanation for the efficacy of 
ispaghula therapy in IBS. If the basis of effective 
therapeutic agents can be established it may be 
possible to tailor medication in IBS according to 
patients’ symptoms. Such a strategy may also be 
useful in developing new forms of therapy in IBS. 

Most therapeutic trials of ispaghula in IBS, 
including the present one, have reported some 
degree of effectiveness.’-’ In contrast, all except 
one clinical trial of wheat bran have shown that it 
is ineffective.’ s-19 The explanation probably lies 
in the different chemical compositions and 
physiological effects of these two types of 
fibre. 12,20 
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