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Abstract Irritable bowel syndrome (IBS) is the best studied
of the functional gastrointestinal disorders. It is a highly prev-
alent disorder characterized by symptoms of abdominal pain,
bloating, and disordered bowel habits, which may include
constipation, diarrhea, or both. IBS has a significant negative
impact on patients, both financially and with regard to their
quality-of-life. At present, there is no cure for IBS, and while
there are a number of pharmacological therapies available to
treat IBS symptoms, they are not uniformly effective. For this
reason, many patients and providers are turning to dietary
interventions in an attempt to ameliorate IBS symptoms. At
first glance, this approach appears reasonable as dietary inter-
ventions are generally safe and side effects, including poten-
tial adverse reactions with medications, are rare. However,
although dietary interventions for IBS are frequently recom-
mended, there is a paucity of data to support their use. The
goals of this article are to answer key questions about diets
currently recommended for the treatment of IBS, using the
best available data from the literature.
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Introduction

J.S. is a 27-year-old woman sent for a second opinion in gas-
troenterology for the management of her symptoms of irritable
bowel syndrome (IBS). Her symptoms began in college and
have slowly progressed over the past 8 years. She has bilateral,
lower abdominal pain more days than not that is transiently
relieved by having a bowel movement, although sometimes
having a bowel movement seems to worsen her underlying
pain. She describes significant gas and bloating and feels “like
I am pregnant” more days than not. Some days she has to
strain to evacuate hard, pellet-like stool, while other days
she has 4 to 5 loose, urgent, watery, non-bloody bowel move-
ments. Her weight has remained stable over the last 8 years.
Laboratory tests on several occasions have been normal in-
cluding a complete blood count, a comprehensive metabolic
panel, thyroid function tests, and a tissue transglutaminase
antibody. A colonoscopy performed for a research study on
IBS was normal, including random biopsies. She has tried a
number of different medications for IBS without any signifi-
cant success and would like to try to improve her symptoms
using just diet. She works in a chemistry lab and teaches
cooking as a part-time job. She asks what diets are available
to treat IBS symptoms and wonders what the evidence is to
support their use.

The relationship between diet and the symptoms of IBS is
not only incredibly complex, but also incompletely under-
stood. Remarkably, over 70 % of patients with IBS attribute
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their symptoms to food, with the most commonly indicted
culprits being high-carbohydrate foods, dairy, beans, foods
rich in fats and spice, and lentils among others [1-4]. As a
result, there has been increasing interest in evaluating dietary
interventions for the treatment of IBS. However, despite the
popularity of various IBS diets, data from large randomized
controlled trials are limited, leaving clinicians with the chal-
lenge of providing patients with reliable guidance based on
minimal evidence.

Irritable bowel syndrome is the most prevalent and well-
studied functional gastrointestinal disorder worldwide, affect-
ing patients across a broad range of ages, ethnicities, and so-
cioeconomic statuses. The economic impact in the USA of
IBS is noteworthy as there are an estimated 3.65 million health
care visits annually for IBS, contributing significantly to
health care resource utilization [5]. In fact, IBS patients incur
average health care costs that are nearly 51 % higher than that
of matched controls [6—8]. Numerous pharmacological thera-
pies are available for IBS, but none are curative in nature, and
often are unable to ameliorate the most bothersome IBS symp-
toms such as bloating [9, 10]. Thus, there has been somewhat
of a paradigm shift in looking to specialized diets for symptom
relief in patients with IBS.

Unsurprisingly, patients with IBS report more food-related
trouble than normal subjects [2,4,11]. However, despite the
widespread use of various dietary therapies in patients with
IBS, diagnostic tests attempting to predict food intolerances
and the data supporting these aforementioned dietary inter-
ventions have been rather limited. In this review, we aim to
highlight the current literature on various diets for IBS, eval-
uating the strengths and limitations of each study, while pro-
posing recommendations clinicians can provide their patients
with IBS based on the evidence.

Does Fiber Supplementation Work for Patients With IBS?

For many years, fiber has been widely recommended to pa-
tients with IBS and perhaps in large part, a result of its low
cost and availability over-the-counter. While the mechanism
of fiber’s benefit is incompletely understood, the presumption
is that enhanced colonic metabolism and fermentation or its
action as a prebiotic plays a significant role [12, 13]. A 2014
systematic review and meta-analysis by Moayyedi et al. eval-
uated 14 randomized controlled trials involving dietary fiber
supplementation in 906 IBS patients [14+]. Fiber, particularly
soluble fiber such as psyllium, was found to be more effective
at improving global IBS symptoms as compared to placebo
(RR=0.86; 95 % CI=0.80-0.94 with an NNT=10; 95 %
CI=6-33). Only two of the studies used Rome criteria for
the diagnosis of IBS, and clinical benefit was not found with
insoluble dietary fiber such as bran (RR=0.90; 95 %
CI=0.79-1.03). Furthermore, there was no evidence of harm
from fiber supplementation, albeit bloating often worsens if
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introduced too swiftly. Thus, there appears to be little down-
side to using dietary soluble fiber in patients with IBS with
some evidence of potential benefit.

Is There Enough Evidence to Recommend Exclusion Diets
for Patients With IBS?

Dietary elimination has long been recommended for gastroin-
testinal ailments and particularly for IBS. A study from the
1980s showed that a 1-week trial of strict elimination of all
foods except distilled or spring water and one meat and one
fruit resulted in initial symptom improvement among 14 of 21
IBS patients [15]. However, a recent systematic review by
Moayyedi et al. in 2015 evaluated 17 randomized controlled
trials involving elimination diets in 1568 IBS patients [16].
Only three of the trials with a total of 230 patients met eligi-
bility criteria and with a wide variety of different approaches
to dietary elimination, a meta-analysis could not be per-
formed. Unfortunately, because of limited data and unknown
potential adverse effects from long-term food restriction, strict
exclusion diets should not be routinely recommended to pa-
tients with IBS.

What About a low-Carbohydrate Diet for Patients With
IBS?

Carbohydrates are thought to precipitate gastrointestinal
symptoms as a result of poor absorption in the small intestine
and an increased osmotic load with significant bacterial fer-
mentation in the colon [17]. A 2009 study by Austin et al.
evaluated the impact of a low-carbohydrate diet in 17 patients
with IBS-D (Rome II criteria) [18]. Only 13 of the 17 patients
completed the study, adhering to consuming less than 20 g of
carbohydrates per day for 4 weeks. All of the patients were
considered responders as they reported relief of symptoms
during at least one of the study weeks. Significant improve-
ments were noted in stool frequency and consistency
(»<0.001), abdominal pain (p=0.007), and quality-of-life
measures (p=0.02). No studies looking at the impact of a
low-carbohydrate diet have been performed in IBS-C patients
and a frequent symptom associated with low carbohydrate
diets is constipation. Given the lack of data on a low-
carbohydrate diet, a general recommendation to all IBS pa-
tients cannot be made.

What About a low-Fructose Diet for Patients With IBS?

Over the past three decades, the annual amount of fructose
consumed has increased dramatically, with the vast majority
being in the form of high-fructose corn syrup [19]. Fructose is
poorly absorbed in the small intestine and acts as a prebiotic in
the colon, increasing colonic gas formation leading to disten-
sion and abdominal distress in many patients with IBS [20]. A
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study published by Shepherd et al. in 2006 evaluated 62 IBS
patients (Rome II criteria) with known fructose malabsorption
on a fructose-restricted diet [21]. Patients were monitored by
telephone for up to 40 months (median of 14 months) with
instructions to maintain a diet limiting free-fructose and short-
chain fructans and consume foods in which glucose was bal-
anced with the amount of fructose. The authors found that 46
of the 48 patients (77 %) who adhered to the diet achieved at
least a 5-point improvement in their gastrointestinal symptoms
(i.e., abdominal pain, gas, bloating, nausea, diarrhea, and con-
stipation). Patients who were adherent to a low-fructose diet
experienced better symptom response than those who were
non-adherent (85 vs. 36 %; p <0.01). Similarly, a study pub-
lished in 2008 retrospectively looked at 31 IBS patients
(Rome 1II criteria) with known fructose malabsorption and
found IBS symptom improvement with adherence to a
fructose-restricted diet [22]. Of the 26 patients (84 %) who
participated in a follow-up evaluation (mean of 13 months),
14 (53 %) of them were compliant with a low-fructose diet and
reported improvement in abdominal pain, belching, fullness,
indigestion, and diarrhea as compared to baseline (p <0.02).
The 12 patients who were non-adherent to the diet experi-
enced no change in their symptoms with the exception of
improvement in belching. Poor adherence and challenges with
long-term maintenance of a fructose and fructan-restricted diet
have limited widespread recommendations to IBS patients.

What About a Gluten-Free Diet for Patients With I1BS
and Without Celiac Disease?

While the prevalence of gluten intolerance in patients without
celiac disease is unknown, it is estimated by one study that
nearly one in four patients with self-reported non-celiac gluten
sensitivity actually carry the diagnosis [23]. While the patho-
physiology of gluten ingestion causing gastrointestinal symp-
toms is unclear, theories include a local immune response,
changes in intestinal permeability, and an increased osmotic
load in the gastrointestinal tract. In 2011, Biesiekierski et al.
published a double-blind, placebo-controlled rechallenge trial
in 34 patients (31 females) with IBS (Rome III criteria) in
whom celiac disease was excluded [24]. Patients were ran-
domized to receive either gluten (16 g per day) or placebo in
addition to being told to maintain a gluten-free diet for
6 weeks. Symptom response was assessed using a visual an-
alogue scale and laboratory testing (serum tissue
transglutaminase, gliadin, and endomysial antibody, serum
C-reactive protein, fecal lactoferrin, and urine after a lactulose
and rhamnose challenge to assess intestinal permeability). Of
the 19 patients in the gluten exposure cohort, 13 of them
reported poor symptom control as compared to only six pa-
tients in the placebo exposure cohort (68 vs. 40 %;
p=0.0001). Using a visual analog scale, those exposed to
gluten reported feeling worse within 1 week with symptoms

such as abdominal pain (p =0.016), bloating (»p =0.031), and
tiredness (p =0.001). Interestingly, no differences were ob-
served between the groups in terms of celiac antibodies, C-
reactive protein, fecal lactoferrin, and measurements of intes-
tinal permeability.

A study supporting the aforementioned results is a random-
ized controlled trial that evaluated the effects of a gluten-free
diet versus a gluten-containing diet among 45 patients with
IBS-D (Rome III criteria) [25]. Celiac disease was excluded in
all patients, and measurements of daily bowel function, small
intestinal and colonic permeability, and tight junction proteins
were performed. Patients randomized to a gluten-free diet had
fewer bowel movements per day (p = 0.04) with even greater
improvements in those positive for HLA-DQ2 or HLA-DQ8.
In this study, however, the authors found that small bowel
permeability was increased in the gluten exposure cohort
(p=10.028). The effects were more pronounced in those pos-
itive for HLA-DQ2/8, suggesting a potential physiological
mechanism of why symptoms may have improved in IBS-D
patients on a gluten-free diet.

More recently, Aziz et al. published a prospective study
evaluating 41 patients with IBS-D (Rome III criteria) on a
6 week gluten-free diet [26°]. Approximately half of the pa-
tients were HLA-DQ2/8 positive, and a clinical response was
defined as at least a 50-point decrease in the IBS Symptom
Severity Score. After a 6-week gluten-free trial, 29 patients
(71 %) were clinical responders with a mean total score de-
crease from 286 at baseline to 131 after 6 weeks (p <0.0001).
Symptom reduction was similar in both HLA-DQ cohorts.
The HLA-DQ2/8 negative group, however, did have greater
reductions in abdominal distension (p =0.04). Twenty-one
(72 %) of the 29 clinical responders were followed as far as
18 months after the study with continued symptom improve-
ment on a gluten-free diet. While these results seem promis-
ing, data on gluten avoidance continues to remain limited with
uncertainty as to long-term effects and how it fares in compar-
ison to other dietary interventions.

Is There Enough Evidence to Recommend
a low-FODMAP Diet to all Patients With IBS?

Recently, there has been much enthusiasm about diets low in
fermentable oligosaccharides, disaccharides, monosaccha-
rides, and polyols (FODMAPs). A 2010 study using hydrogen
breath testing showed that a diet high in FODMAPs produces
intestinal gas and other bothersome gastrointestinal symptoms
in both IBS patients and healthy controls [27]. Dr. Peter
Gibson was the first to demonstrate an association between a
low-FODMAP diet and IBS symptom improvement; howev-
er, these initial studies were retrospective in nature and con-
ducted at a single center in Australia [21, 28]. In 2011, an
observational study out of the UK evaluated 82 IBS patients
who met NICE criteria and randomized them to either a low-
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FODMAP or standard English diet [29]. More patients in the
low-FODMAP cohort reported symptom improvement (86
vs. 54 %; p=0.038). Significant improvements in bloating
(»p=0.02), abdominal pain (p=0.023), and flatulence
(»p=0.001) were seen in the low-FODMAP group as com-
pared to the standard diet group. Sixty-four percent of patients
reported strict adherence to a low-FODMAP diet during the 9-
month study period. However, limitations of the study includ-
ed the lack of a standardized diet, different dieticians provid-
ing dietary advice, and the lack of control for use of IBS
pharmacological therapy.

The first prospective, randomized controlled trial to evalu-
ate a low-FODMAP diet was published in 2012 by Staudacher
et al. [30]. A total of 41 IBS patients (Rome III criteria) were
randomized to either a low-FODMAP or habitual diet during a
4-week study period. Using a validated IBS scoring system,
patients in the low-FODMAP cohort reported a greater im-
provement in overall IBS symptoms as compared to those in
the habitual diet cohort (68 vs. 23 %; p <0.05). Interestingly,
there were lower concentrations of bifidobacteria in the low-
FODMAP group as compared to the usual diet group when
adjusted for baseline (p <0.001), suggesting a potential impact
on the gut microbiome. Limitations of this study, however,
included the small sample size as well as the lack of a stan-
dardized “‘habitual” and low-FODMAP diet.

A larger prospective study published in 2013 by De Roest
et al. evaluating 90 patients with IBS found that a low-
FODMAP diet significantly improved symptoms of abdomi-
nal pain, bloating, flatulence, and diarrhea during a mean
follow-up of nearly 16 months (» <0.001 for all) [31e].
Those identified with fructose intolerance via hydrogen breath
testing experienced greater symptom improvement than those
with a normal breath test. Limitations of this study included
the lack of a standardized FODMAP diet, vague IBS criteria,
and the lack of a standardized questionnaire.

In 2014, the Australian group led by Halmos et al. pub-
lished a single-blind, placebo-controlled, cross-over study in
30 patients with IBS (Rome III criteria) [32]. The authors
randomly assigned groups to either 21 days of a low-
FODMAP (0.5 g of FODMAPs per meal) or typical
Australian diet followed by a washout period of at least
21 days before crossing over to the other diet. Using a visual
analogue scale, the authors reported a near halving of global
IBS symptom scores in the low-FODMAP cohort as com-
pared to those consuming a typical Australian diet (22.8 vs.
44.9; p<0.01). Abdominal pain, bloating, and passing flatus
were also significantly better in the low-FODMAP group. The
greatest improvement in symptoms occurred during the first
week in most patients with no differences noted among the
various IBS subtypes. Albeit a better designed study, the
cross-over design, the use of an Australian diet, and the small
sample size make it a challenge to apply these results to all
patients with IBS.
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More recently, a multi-center, parallel, single-blind study of
75 IBS patients (Rome III criteria) was performed with pa-
tients randomized to either a low-FODMAP or “frequently
recommended” IBS diet (low-fat, avoidance of gas-
producing foods, small meals) [33+¢]. Patients were followed
over a 4-week period, and 67 patients (85 %) completed the
dietary intervention. The severity of global IBS symptoms, as
measured by the IBS Symptom Severity Score, was signifi-
cantly reduced in both cohorts at the end of 4 weeks
(p<0.0001) with no significant differences in response bet-
ween the two cohorts (p=0.62). These findings raise the no-
tion of potentially combining different facets of dietary inter-
ventions to trial in patients with IBS.

Undoubtedly, there is a growing body of evidence suggest-
ing the use of a low-FODMAP diet in patients with IBS, and
particularly in those with bloating. However, while the diet
appears safe for short-term use, long-term data is lacking
and studies thus far have had significant limitations, making
it a challenge for clinicians to provide an evidence-based rec-
ommendation to all patients with IBS. Multicenter, prospec-
tive studies of a low-FODMAP diet are greatly needed to
better address the aforementioned concerns.

How Does the Low-FODMAP Diet Compare
Against Other Diets for Patients With IBS?

There have been two studies comparing a low-FODMAP diet
to other dietary interventions. One randomized, unblinded
controlled trial compared a low-FODMAP diet to the probi-
otic Lactobacillus rhamnosus GG (2 capsules daily), as well
as a normal Danish diet in 123 IBS patients (Rome III criteria)
[34¢]. Over a 6-week treatment period, IBS symptom severity
scores were lower in both intervention cohorts as compared to
the standard Danish diet cohort (p <0.01). While quality-of-
life was not significantly changed in either of the groups
(»=0.13), a subgroup analysis revealed that patients with
IBS-D were more likely to have an improved quality-of-life.
This study had significant limitations including the lack of
blinding, a placebo capsule, and standardization of meals.
The other study is a double-blind, cross-over study com-
paring a low-FODMAP diet to a gluten-free diet in 37 IBS
patients (Rome III criteria) [35]. Celiac disease was excluded
and all patients had previously reported symptom improve-
ment on a gluten-free diet with at least a 6-week trial.
Patients were placed on a low-FODMAP diet for 2 weeks,
and then randomized to either a high-gluten (16 g of gluten
per day), a low-gluten (2 g of gluten per day), or a placebo diet
(16 g of whey protein per day) for 1 week, followed by a
washout period of at least 2 weeks. Symptoms were evaluated
with a visual analogue scale, and after resolution of symptoms
during the 1 week challenge, patients were crossed-over to the
second and third dietary arms. In all patients, IBS symptoms
significantly improved with the low-FODMAP diet after the
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2-week run-in period (p <0.001). During the 1-week study
diet period, symptoms worsened in all three dietary arms
(»<0.001). Bloating and fatigue were worse in the placebo
and low-gluten cohorts as compared to the high-gluten cohort.
These results are interesting in that patients who previously
expressed symptom improvement with a gluten-free diet
remained symptomatic upon reintroduction of gluten after be-
ing on a low-FODMAP diet for 2 weeks. The notion that there
may be a dietary component other than gluten that generates
gastrointestinal symptoms in IBS patients is incredibly impor-
tant for patients to understand.

Conclusions

Given the intricate relationship between IBS symptoms
and diet, it has become more important than ever to
engage patients in the treatment process. While clini-
cians routinely scrutinize their patients’ daily dietary
intake, the greater challenge is often in distinguishing
diet-related symptoms from symptoms related to IBS.
Diets have become somewhat of a fad among patients
with IBS, but careful advice must be provided to pa-
tients given the limited studies and lack of long-term
data. A dietary intervention should ideally involve a
multidisciplinary team approach with a dietician to help
tailor the specific therapy to each individual patient.

We recommend having patients keep a detailed log of
daily dietary intake, aiming to identify particular foods
that may exacerbate symptoms. An initial trial of an
individual dietary intervention should be considered if
certain foods appear to be culprits such as fructans or
gluten. However, if patients continue to have persistent
symptoms despite such a trial or no suspect foods are
identified, we suggest a low-FODMAP diet with consul-
tation of a dietician to help patients identify meals that
adhere to such a prohibitive diet. A reasonable trial
would be 4 weeks as long-term studies have yet to be
conducted with unknown untoward consequences such
as potential nutritional deficiencies or unfavorable ef-
fects on the gut microbiome. Specialty diets have gar-
nered much interest over the past decade, but with lim-
ited data on long-term safety and efficacy, there still
exists no one-size-fits-all dietary intervention for pa-
tients with IBS.
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