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Abstract

Aim Anecdotally, many ostomates believe that eating

marshmallows can reduce ileostomy effluent. There is a

plausible mechanism for this, as the gelatine contained

in marshmallows may thicken small bowel fluid, but

there is currently no evidence that this is effective.

Method This was a randomized crossover trial. Adult

patients with well-established ileostomies were included.

Ileostomy output was measured for 1 week during

which three marshmallows were consumed three times

daily, and for one control week where marshmallows

were not eaten. There was a 2-day washout period.

Patients were randomly allocated to whether the control

or intervention week occurred first. In addition, a ques-

tionnaire was administered regarding patient’s subjective

experience of their ileostomy function.

Results Thirty-one participants were recruited; 28 com-

pleted the study. There was a median reduction in ileos-

tomy output volume of 75 ml per day during the study

period (P = 0.0054, 95% confidence interval 23.4–
678.3) compared with the control week. Twenty of 28

subjects (71%) experienced a reduction in their ileosto-

my output, two had no change and six reported an

increase. During the study period, participants reported

fewer ileostomy bag changes (median five per day vs six

in the control period, P = 0.0255). Twenty of 28

(71%) reported that the ileostomy effluent was thicker

during the study week (P = 0.023). Overall 19 (68%)

participants stated they would use marshmallows in the

future if they wanted to reduce or thicken their ileosto-

my output.

Conclusion Eating marshmallows leads to a small but

statistically significant reduction in ileostomy output.

Keywords Stoma, ileostomy, stool frequency, marsh-

mallow, gelatine

What does this paper add to the literature?

This study provides evidence for the consumption of
marshmallows as a novel and simple intervention that
can be used as an adjunct to pharmacological therapy
for ostomates who wish to reduce and thicken their
ileostomy output.

Introduction

Patients with ileostomies are frequently troubled by

high stoma output. Up to 16% of patients with ileosto-

mies experience high stoma output defined as an output

exceeding 2000 ml per day in the early postoperative

period, and half of these patients require ongoing treat-

ment [1,2]. Anti-motility and anti-secretory medications

are commonly used to reduce ileostomy output [3–5].
Dietary modifications are commonly advised but evi-

dence to support this is lacking [6]. Anecdotally, many

ileostomy patients and stoma therapists advocate eating

marshmallows to reduce ileostomy output [7–9]. A

plausible mechanism for this is that marshmallows con-

tain gelatine (E 441), a well-known thickening agent.

Gelatine forms a semi-solid colloid gel when mixed with

water and its high viscosity in solution may explain how

the compound thickens and slows faecal effluence in

people with ileostomies. No previous randomized trials

have investigated whether the consumption of gelatine-

containing foods can reduce stoma output.

The purpose of this study was to determine the effect

of marshmallow consumption on ileostomy output.

Methods

This was a randomized crossover trial comparing a 5-day

period during which marshmallows were eaten with a 5-

day control period. Non-diabetic adult patients with
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well-established ileostomies of at least 3 months were

included in the study. During the intervention period

three marshmallows were consumed three times daily.

Pascall� marshmallows were used, approximately 4.8 g

per marshmallow or 14.5 g per serving, three times daily.

During the control period, subjects did not eat marsh-

mallows. There was a 2-day washout period between the

intervention and control periods, which occurred on con-

secutive weeks. The subjects were their own controls.

The order of the two time periods (marshmallow week

first or control week first) was randomly assigned (ran-

domization was by sealed envelopes).

Patients were instructed not to make any other changes

to their normal diet, and any medications they were taking

(including those aimed at reducing stoma output) were

continued throughout both weeks of the study.

Ileostomy output was measured by the patients and

the frequency of stoma appliance changes was also doc-

umented. Participants completed a post-trial question-

naire reporting their subjective assessment of how the

introduction of marshmallows affected their output, as

well as whether they would use marshmallows to influ-

ence their stoma effluent in future.

Participants were excluded if they had any recent

change in medications including motility agents or ste-

roids, illness requiring hospitalization or a change in

their underlying disease that would affect stoma output

over the trial period.

Statistics

This study was powered to detect a reduction in daily il-

eostomy output of 150 ml (in keeping with a previous

study of loperamide use in reducing ileostomy output

by Tytgat et al. [5]), assuming a mean daily stoma out-

put of 465 ml (standard deviation 219) as reported by

Kanaghinis et al. [10], with an a level of 0.05 and b of

0.1. We calculated that 23 patients were required to

power the study. We aimed to recruit 40 to allow for

drop-out. Non-parametric data analyses were used as il-

eostomy output was not normally distributed. Ileosto-

my output and number of bag changes were compared

using the Wilcoxon test for paired samples. A P value of

< 0.05 was regarded as significant. Ethical approval for

this project was gained through HREC at Barwon

Health (approved June 2013, reference no. 13/56).

The trial was registered prospectively with ANZCTR

(Trial ID ACTRN12613000633785).

Results

Thirty-one participants were recruited for the study.

Two subjects withdrew prior to randomization and one

withdrew during week 2, so 28 subjects (17 men and

11 women) completed the study. The median age was

66 years (range 33–82). The pathologies for which the

ileostomy had been fashioned are summarized in

Table 1. Six patients were taking loperamide and one

patient was taking both codeine phosphate and lopera-

mide prior to commencement of the study; all of these

continued their medications throughout the study per-

iod without changes.

The median daily output for the control group was

742 ml (range 353–2600 ml). The changes in ileosto-

my output between the control and marshmallow weeks

for each participant are summarized in Fig. 1. There

was a median reduction in ileostomy output of 75 ml

per day (95% confidence interval 23–678, P = 0.0054)

or 8% reduction (95% confidence interval 1.4–12). Of

the 28 participants to complete the trial, 20 (71%)

experienced a reduction in their ileostomy output, two

had no change and six reported an increase in stoma

output.

During the marshmallow period, participants

reported fewer stoma bag changes [median six (range

2–14) vs five (range 2–13) in the control week,

P = 0.0255). Eighteen of the 28 participants (64%)

reported that there was a noticeable reduction in ileos-

tomy output. Twenty (71%) noticed a change in the

consistency of the output, reporting it was thicker and

more predictable. Nineteen (68%) of the participants

stated that they would use marshmallows in the future

to reduce or thicken their ileostomy output. There was

no difference in output between those subjects who

were randomized to marshmallows in the first week vs

those who were randomized to marshmallows in the

second week (P = 0.1501; Mann–Whitney test).

Discussion

In this study, we found that eating marshmallows

reduced ileostomy output in the majority of patients

with established ileostomies. We also found that there

was a small reduction in the frequency of stoma bag

changes, and that participants reported subjective

Table 1 Reason for ileostomy.

Reason for ileostomy No. of participants

Colorectal cancer 10

Inflammatory bowel disease 12

Bowel obstruction 3

Familial adenomatous polyposis 2

Ischaemic bowel 1
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improvements in the volume and consistency of their

stoma output.

High output ileostomies have a significant impact on

patients’ lives with physiological, practical as well as psy-

chological implications. A high output stoma is gener-

ally defined as an output exceeding 2000 ml per day.

However, interventions may be required if the daily

output consistently exceeds 1200 ml due to the risk of

dehydration, malnutrition and electrolyte disturbances

[11,12]. Furthermore, high outputs requiring regular

appliance changes can result in social and practical diffi-

culties.

Loperamide and codeine phosphate are widely used

to reduce ileostomy output. Both pharmacological

agents have been shown to reduce daily ileostomy out-

put and also thicken the effluent in landmark studies

conducted in the 1960s and 1970s [4,10,13]. Tytgat

et al. [13] demonstrated a 22% reduction in median

daily ileostomy output with the use of loperamide in 20

patients. A single patient case report of the effect of

codeine phosphate on ileostomy output was presented

by Khanaginis et al. in 1963 [10] and a later study by

Newton [4] also described a reduction in water and

electrolyte content of ileostomy effluent in five patients

when taking codeine in a randomized crossover trial.

No randomized trials of codeine phosphate for reducing

stoma output have been published. Eating marshmal-

lows as a method to reduce stoma output is already

widely used by ostomates with high or troublesome il-

eostomy outputs as well as those who simply want to

slow their output for certain occasions or reduce the

requirement for a bag empty over a short period of

time. This has been widely discussed in informal inter-

net chat groups [14–16] but only one small study of

this has been reported (in abstract form) in the scientific

literature. Donoghue et al. [17] conducted a pilot study

that was presented as an abstract at the Association of

Surgeons in Training in 2009. The authors recruited

eight patients with high output stoma and documented

the correlation between marshmallow consumption and

stoma output volume as well as frequency of daily bag

changes. The authors followed these patients for 1 week

and found a statistically significant reduction in both

stoma output and number of daily bag changes.

In this randomized trial, we found that marshmal-

lows had a statistically significant but variable effect on

ileostomy output. The median reduction in output was

75 ml per day, or 8% daily reduction. One-quarter of

our participants experienced a reduction in ileostomy

output of more than 150 ml, which was regarded as a

clinically significant reduction in previous studies [5]

and which this study was powered to detect. It should

be stressed that some of the study subjects were already

using medications to reduce ileostomy output, so this

effect occurred in addition to standard pharmacological

interventions. An obvious flaw in this study is that par-

ticipants were not blinded, and this may have influenced

the reporting especially of the subjective findings such

as consistency of stoma output.

The majority of our participants did have a reduction

in their daily output; however, some patients showed

no significant change and a small group actually had an

increased stoma output. The crossover design is an

effective method of controlling many of the cofounders

for stoma outputs across the whole sample but the

effect of these cofounders (e.g. diet, hydration status,

comorbid disease activity) and the natural variability of

an individual’s stoma output may exceed the effective-

ness of marshmallows. It is also possible that there may

be a group of ostomates where the ingestion of marsh-

mallows has a predictable opposite effect.

The long-term use of marshmallows and their impact

on overall quality of life and concurrent medical condi-

tions has not been evaluated. Further studies would be

needed to address these parameters and to investigate

predictive factors for the response to marshmallow

ingestion. Finally, participants with well-established il-

eostomies have been used in this study, some of whom
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Figure 1 Change in daily ileostomy output when eating marshmallows.

Colorectal Disease ª 2015 The Association of Coloproctology of Great Britain and Ireland. 17, 1100–11031102

Eating marshmallows reduces ileostomy output D. Stupart et al.



did have high output stomas; however, we did not have

a large enough sample to institute subgroup analyses of

this very important group.

In conclusion, eating marshmallows is associated

with a significant but highly variable reduction in ileos-

tomy output. This is a cheap and simple intervention

that may be a useful adjunct to pharmacological therapy

for ostomates who wish to reduce and thicken the out-

put from their ileostomy.
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