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Abstract

Purpose of review Patients with inflammatory bowel disease (IBD) frequently look to diet
to improve symptoms. Although regularly asked for dietary guidance, gastroenterologists
are often unprepared to provide evidence-based recommendations. This review will
summarize popular diets claiming benefits in IBD, as well as current data evaluating their
efficacies.
Recent findings The Specific Carbohydrate Diet has demonstrated symptom improvement
and even mucosal healing; however, large trials and prospective data are lacking. The low
FODMAP diet has shown benefit for functional symptoms in IBD, yet efficacy regarding
inflammation is lacking. Large studies for the gluten-free diet yielded mixed results in IBD
outcomes, while suggesting a negative impact on psychological well-being. Data on an
“anti-inflammatory” diet were positive but remain severely limited. A currently planned
large trial for the Mediterranean diet in IBD may provide much needed clinical data.
Summary We provide an overview of frequently utilized diets in IBD. The body of evidence
does not currently support clear dietary recommendations in IBD, as larger, prospective
studies are needed.

Introduction

Inflammatory bowel diseases (IBD), composed primar-
ily of Crohn’s disease (CD) and ulcerative colitis (UC),

are characterized by chronic inflammation of the gastro-
intestinal tract. The pathogenesis of IBD is complex and
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remains incompletely understood, although it most
likely involves the interaction between genetic and en-
vironmental factors. The rising incidence of IBD in coun-
tries with previously low incidences have led some to
hypothesize that their increasingly “Westernized” life-
styles and diets may be primary contributors [1–3].

Diet, as a modifiable factor, is particularly appealing
to both patients and medical providers, representing an
opportunity for patients to exert significant control over
their disease and quality of life. In an online question-
naire among Dutch adults with IBD, 59% of patients felt
nutrition to be at least equally if not more important
than medication for treatment of their disease, and 62%
of surveyed patients reported success in controlling their
IBD symptoms with dietary modification [4]. However,
recent guidelines for the management of CD and UC in
adults do not advocate for specific oral diets, citing lack
of durable benefits [5, 6].

Nonetheless, there has been an expansion of
popular diets for therapy in IBD, including so-
called “fad diets” (Table 1). Although each individ-
ual diet possesses its own unique characteristics,

fad diets share common features. Fad diets typically
glorify inclusion of certain foods/nutrients while
emphasizing exclusion of others. Fad diets may
even exclude entire food groups from the diet.
These diets are typically based on claims that they
offer therapeutic benefits for overall health or treat-
ment of specific conditions; however, there is often
minimal or only partial evidence supporting these
claims. Although diets may have more robust evi-
dence with regards to a certain condition or condi-
tions, the potential role for the diet in other med-
ical states is often extrapolated.

Patients with CD and UC are frequently explor-
ing diets, including fad diets, as a potential mode
of treatment in IBD. Gastroenterologists are com-
monly faced with inquiries for dietary recommen-
dations from their patients with IBD, including
requests for recommendations with regards to pop-
ular fad diets. In this review article, we will review
multiple popular diets with claims of therapeutic
benefit in IBD, focusing on the existing scientific
data regarding each diet’s utility.

Specific carbohydrate diet

Dr. SidneyHass originally developed the Specific Carbohydrate Diet (SCD) in the
1920s for the treatment and management of celiac disease [7]. In the 1950s, the
8-year-old daughter of the Canadian biochemist Elaine Gottschall followed the
diet under the supervision of Dr. Haas to aid in treatment of UC. The use of the
SCD was reported to be successful as her daughter became symptom-free, which
prompted Gottschall to later promote the SCD in her book “Breaking the Vicious
Cycle” [8]. The premise behind the SCD is that more complex carbohydrates that
require enzymatic digestion are difficult for the body to digest, resulting in
undigested di- and polysaccharides arriving in the colon and causing fermenta-
tion, overgrowth of bacteria and yeast (shifting toward a more pro-inflammatory
microbiome profile), and subsequent intestinal injury and inflammation [9, 10].
Monosaccharides, however, do not require enzymatic digestion and thus are
emphasized for inclusion, allowing consumption of unprocessed meats, most
fresh fruits and vegetables, all fats and oils, aged cheeses, and lactose-free yogurt.
Notable prohibited foods include grains, milk, soft cheeses, and non-honey
sweeteners. The SCD is intended to be followed for 1 year during active flares
and to be followed for another year once symptoms resolve. For the re-
introduction phase, one food can be added on a weekly basis while observing
for symptoms. If there are symptoms, the diet then should be resumed.

A case series of 50 adults with IBD self-treating with the SCD found a 66%
clinical remission after a mean of approximately 10 months following the diet
andmultiple patients reporting the ability to discontinue corticosteroid therapy
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[11]. An anonymous online survey completed by 417 adult patients with IBD
following the SCD (47%CD, 43%UC, and 10% indeterminate colitis) revealed
33% and 42% of patients experienced symptomatic remission after 2 and 6–12
months on the diet, respectively [12]. Improvement in self-reported symptoms
of abdominal pain, limitations of activities, diarrhea, blood in the stool, and
weight loss were all noted with SCD.

A retrospective study of 26 pediatric patients with IBD (20 CD, 6 UC) at a
tertiary care center on the SCD demonstrated improvement in disease activity
index scores and laboratory markers of inflammation [13]. Another retrospec-
tive pediatric study with 11 CD patients showed improvements in erythrocyte
sedimentation rate (ESR), hematocrit, and albumin with the SCD [14]. Most
improvements in laboratory parameters persisted after mild liberalization of
diet. The impact of the SCD onmucosal healing has also been partially assessed
in the pediatric CD population. A prospective study published in 2014 includ-
ing 9 pediatric patients with active CD demonstrated significant improvements
in both clinical disease indexes and mucosal healing based on capsule endos-
copy after 12 weeks of SCD [15]. Of the seven patients that continued SCD for
52 weeks, two demonstrated sustained mucosal healing and one exhibited
continued mucosal improvement.

Robust prospective data for SCD in the adult IBD population is currently
lacking. Among the encouraging findings of studies thus far, the SCD is one of
the few diets with some (although limited) data suggesting impact on mucosal
inflammation/healing in addition to clinical symptoms. Nonetheless, the strin-
gent exclusions of the SCD also call into question the feasibility of adherence.

Low FODMAP diet

Similar to the SCD, the premise behind a diet low in fermentable oligosaccha-
rides, disaccharides, monosaccharides, and polyols (FODMAPs) is the reduc-
tion of short-chain, highly fermentable, and poorly absorbed carbohydrates
that can lead to downstream bacterial overgrowth (intestinal dysbiosis), intes-
tinal injury/inflammation, excess gas formation and luminal distension
through bacterial fermentation, and water secretion [16–18]. The concepts
between the two diets are similar, although SCD favors the consumption of
monosaccharides, while the low FODMAPdiet discourages the consumption of
monosaccharides. Foods that are high in FODMAPs include high-lactose dairy
(e.g., non-lactose-free cow’s milk), excess fructose (e.g., watermelon), fructans/
galactans (e.g., wheat, onions), and polyols (e.g., stone fruits such as peach).
Prior studies have shown wheat and onions to contribute the vast majority of
fructans to the standard American diet, with additional frequent contributions
from ripe bananas and garlic [19]. Foods that have moderate FODMAPs are
allowed if specific portions are consumed (e.g., two Brussels sprouts). Foods
that are low in FODMAPs are lactose-free dairy, low fructose (e.g., strawberries),
and low fructans/galactans (e.g., oats). When patients initiate a low FODMAP
diet, it is typically recommended that they follow an initial 4–6 weeks of strict
diet adherencewith subsequent re-introduction of FODMAPswhilemonitoring
symptoms, with the goal of arriving upon a more relaxed restriction of
FODMAPs that optimizes symptoms [20]. The low FODMAP diet is perhaps
best studied with regards to its utility in irritable bowel syndrome (IBS), in
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which the diet is a widely accepted management strategy for IBS patients,
although data on the diet’s efficacy remains somewhat mixed [21]. It is estimat-
ed that greater than 30% of patients with IBD have concomitant IBS [22].
Functional gastrointestinal symptoms are observed approximately three times
more frequently in patients with IBD compared to the general population [23].

Pedersen et al. published results of a randomized controlled open-label trial
consisting of 89 adult IBD patients (28 CD, 61 UC) in clinical remission or with
mild-to-moderate disease with functional gastrointestinal symptoms similar to
IBS [24•]. Subjects were randomized to regular diet or low FODMAP for a period
of 6 weeks, with study results based on subject questionnaire completion dem-
onstrating improvement in IBS-like symptoms and quality of life. A randomized,
double-blinded, placebo-controlled, crossover, re-challenge trial examined indi-
viduals with IBD in remission that also possessed functional gastrointestinal
symptoms meeting criteria for IBS [25]. Utilizing serial FODMAP challenges, it
was found that fructans significantly exacerbated functional gastrointestinal
symptoms in patients with IBD compared to placebo, while galacto-
oligosaccharides and sorbitol did not. Additionally, a randomized, controlled
crossover trial including 8 patients with CD revealed improvement in overall
gastrointestinal symptoms but no impact on fecal calprotectin levels [26].

Given the significant overlap of IBS and IBS-like symptoms in patients
with IBD, the findings of these studies are encouraging and, at least to a
limited extent, expected. Recently released clinical practice updates from
the American Gastroenterological Association for management of func-
tional gastrointestinal symptoms in IBD include a recommendation that
low FODMAP may be offered to address functional symptoms in IBD
patients as long as adequate nutrition is carefully monitored [27]. While
a role for the low FODMAP diet for IBS-like symptoms in IBD patients is
more widely accepted, there remains little information regarding the diet’s
impact on underlying inflammation. As mentioned above, the available
data with respect to intestinal markers of inflammation are less promising.
Finally, the restrictive nature of the low FODMAP diet, especially when not
managed with the oversight of a dietitian familiar with the process for
both exclusion and re-introduction of FODMAPs, again places patients at
high risk for micronutrient deficiencies and malnutrition.

Gluten-free diet

The gluten-free diet, traditionally utilized for individuals with celiac disease,
emphasizes elimination of gliadin, a protein found in wheat, barley, and rye.
Hidden sources of gluten may also include thickening or flavoring agents used
to enhance the taste of food. Foods allowed on the gluten-free diet include
gluten-free grains made from rice and corn, fresh meat or poultry, fresh fruits,
fresh vegetables, and dairy. This diet has further been expanded to use in
individuals with non-celiac gluten sensitivity, a disorder characterized by im-
provement in IBS-like gastrointestinal symptoms with gluten elimination, de-
spite lacking the genetics and immunologic phenotype that define celiac disease
[28, 29]. While the diet’s role in celiac disease is well understood, the mecha-
nism behind any utility in IBD is less clear. Potential mechanisms for benefit in
IBD may be similar to those proposed for non-celiac gluten sensitivity, such as
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immune system activation by amylase-trypsin inhibitors and/or wheat germ
agglutinin [29–31]. There is also the hypothesis that gliadin interferes with
cellular tight junction proteins, thus leading to increased intestinal permeabil-
ity, bacterial translocation, and activation of the innate immune response [32].
Symptomatic improvement may potentially be related to reduction in
FODMAPs associated with gluten-free diet [29, 30].

A large, cross-sectional study of 1647 patients with IBD in the Crohn’s
and Colitis Foundation Partners cohort examined the prevalence of celiac
disease, non-celiac gluten sensitivity, and gluten-free diet adherence [33].
The study found a 0.6% prevalence of celiac disease diagnosis among the
cohort, along with 4.9% reporting a diagnosis of non-celiac gluten sensi-
tivity. 19.1% of the study cohort had previously trialed a gluten-free diet
and 8.2% were currently adhering to the diet. Nearly 2/3 of patients who
had tried a gluten-free diet reported improvement in gastrointestinal
symptoms and 38.3% reported less frequent or less severe flares of their
IBD. Another large study involved the prospective collection of data from
greater than 1300 patients with IBD in the Swiss Inflammatory Bowel
Disease Cohort Study regarding adherence to gluten-free diet [34•]. Of
the 4.7% of respondents that followed a gluten-free diet, with the vast
majority of these patients not having a concomitant diagnosis of celiac
disease, no significant differences in disease activity, hospitalization, sur-
gery, or complication were found when compared to those that did not
follow gluten-free diet. Interestingly, IBD patients following a gluten-free
diet reported worse overall psychological well-being. This finding of wors-
ened psychological well-being in patients with IBD following a gluten-free
diet appears to be a novel finding in the IBD population that has other-
wise not been explored; however, it seems to conflict with data regarding
gluten-free diet in other non-IBD patient cohorts. For example, a large
national survey in the USA demonstrated lower rates of depression in
individuals who avoided gluten but no significant increase in depression
in individuals with celiac disease [35]. Similarly, in pediatric patients with
celiac disease, adherence to a gluten-free diet has been associated with
improvement in depressive symptoms [36].

As evidenced above, significant proportions of IBD patients appear to
be experimenting with the gluten-free diet, proportions that easily ex-
ceed subsets of IBD patients with a more clear indication for the diet
like concomitant celiac disease or non-celiac gluten sensitivity. The
number of studies addressing the gluten-free diet in IBD is small,
although relevant studies do have the benefit of relatively large sample
sizes from national cohorts. Findings from these studies do not lead to a
clear conclusion regarding the utility of this diet in IBD. Although there
were some findings of symptomatic improvement, findings from a sim-
ilar large national cohort seemed to find no major differences in more
objective outcomes like hospitalization, surgery, or complication. Addi-
tionally, negative impacts of such a diet on psychological well-being
may be again secondary to the restrictive nature of this type of exclusion
diet. Strict adherence to a gluten-free diet also has potential nutritional
consequences, including micronutrient and dietary fiber deficiencies
[37].
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Anti-inflammatory diet

Published in 1995, The Zone Diet by Dr. Barry Sears is often identified as one of
the earliest anti-inflammatory diets, focusing on utilization of particular mac-
ronutrient ratios to manage diet-mediated inflammation through optimization
of cortisol and insulin [38, 39]. The premise of the diet is to reduce inflamma-
tion through daily consumption of “anti-inflammatory” nutrients, such as
phytonutrients found in various plant based foods (e.g., fruits) and spices
(e.g., turmeric) and omega-3 polyunsaturated fatty acids (e.g., fish). The diet
promotes the daily inclusion of fruits and vegetables to comprise the majority
of the diet due to its rich phytonutrient content. Key anti-inflammatory
micronutrients include vitamin C, vitamin E, and beta carotene (valued for
their antioxidant properties), as well as vitamin B3, vitamin B6, zinc, and
magnesium (highlighted for their roles as key enzymatic cofactors in fatty acid
metabolism). Although the diet permits consumption of animal protein, plant-
based protein (e.g., legumes) is recommended to be the primary protein source.

Olendzki et al. developed the IBD-Anti-Inflammatory Diet (IBD-AID), pub-
lishing results of a retrospective case series of the diet’s use in a limited number of
patients with IBD with disease either refractive to pharmacotherapy or with
otherwise inadequately controlled symptoms [40]. The principle features of
IBD-AID were carbohydrate restriction (lactose, refined/processed complex car-
bohydrates), ingestion of pre- and probiotics, modification of fat intake (decreas-
ing saturated fats and increasing polyunsaturated fats through omega-3 fatty
acids), detection of nutrient deficiencies and food intolerances, and finally the
modification of food texture as needed to improve nutrient absorption and
reduce intact fiber (e.g. ground or blenderized forms of foods). All 11 patients
that met study criteria (8 CD, 3 UC) noted improvement in symptoms based on
clinical assessment scoring systems and were able to reduce their medications.

Vegetarian and vegan diets have gained significant popularity in the general
population, in part due to presumed anti-inflammatory properties of diets that
avoidmeat and animal products, respectively. Data are extremely limited on the
role of vegetarian and vegan diets as anti-inflammatory options for patients
with IBD. Nonetheless, a recent randomized trial showed that a diet low in red
and processed meat does not reduce the rate of clinical relapse with CD [41].
IBD patients following a vegetarian diet in the Swiss IBD Cohort Study dem-
onstrated no differences in key outcomes including disease activity, hospitali-
zation rates, and surgery rates comparedwith those not following the diet [34•].
Additionally, low fiber diets and high fiber diets have both had proposed roles
in IBD [42, 43]. The role of such “anti-inflammatory” vegetarian and vegan diets
remains unclear in IBD.

While the principle of “anti-inflammatory” foods for management of chron-
ic inflammatory diseases of the gastrointestinal tract like CD and UC appeals to
reason at a more broad level, data regarding such a diet’s efficacy are severely
limited by small sample size and retrospective design. Additionally, the limited
data provides information on symptom improvement but provides no insight
on mucosal healing or inflammation. Additionally, potential anti-
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inflammatory consequences of vegetarian or vegan diets in IBD require further
investigation.

Mediterranean diet

TheMediterranean diet is one of themost thoroughly studied diets with regards
to impact on chronic disease. The Mediterranean diet is modeled after the
dietary patterns of populations residing near the Mediterranean Sea, like those
of southern Italy, Crete, and Greece. The diet shares similarities with the anti-
inflammatory diet with its rich use of phytonutrients, omega-3 polyunsaturated
fats, unsaturated fats like olive oil in place of saturated and trans-fatty acids,
plant-based foods, high-fiber whole grains, nuts, and low intake of red meats
[44, 45]. The impact of a Mediterranean-style diet on disease has perhaps best
been evaluated with regards to cardiovascular disease, with adherence to such a
diet demonstrating a significant impact on primary and secondary prevention
of cardiovascular disease [46, 47]. The diet has also been associated with
reduced risk of developing type 2 diabetes mellitus and has demonstrated
utility in combating the metabolic syndrome [48, 49]. Adherence to a Mediter-
ranean diet has been associated with lower inflammatory markers [50, 51]. This
reduction in inflammation from the Mediterranean diet, despite the allowance
of fat (traditionally viewed to have pro-inflammatory properties), is often
termed the “Mediterranean Paradox” and is yet not clarified. On the other hand,
some studies suggest that the anti-inflammatory benefits from the Mediterra-
nean diet may instead stem from the types of fat it incorporates. In particular,
olive oil polyphenols possess antioxidant, anti-inflammatory, antisteatotic, and
antimicrobial effects (PMID 31137753).

Given the diet’s evidence on combatting other chronic diseases and inflam-
mation, the Mediterranean approach has peaked interest among gastroenterol-
ogists and researchers as a potential intervention for IBD. A systematic review
published by Hou et al. in 2014 examined pre-illness diets and found high fruit
and fiber diets protective against CD, while high vegetable intake was protective
against developing UC [52]. The same study found high intake of meats,
omega-6 fatty acids, polyunsaturated fatty acids, and total fats correlated with
increased risk of developing CD andUC. These findings of protective benefits of
fruits and vegetables, as well as harmful effects of fats and meats, seem to
suggest promise for components found in a Mediterranean-inspired diet.

Transcriptome level analytics of eight adult patients with CD subject-
ed to 6 weeks of a Mediterranean-inspired diet resulted in significantly
altered expression of more than 3000 genes, as well as non-statistically
significant trends toward “normalization” of the intestinal microbiota
and inflammatory markers [53]. A single-center, cross-sectional study
evaluated the dietary patterns of 67 adult patients with CD, specifically
examining how the macro- and micronutrient intake compared with the
Mediterranean diet [54]. With regards to specific components of the
Mediterranean diet, the CD patients evaluated used olive oil infrequently
as the primary fat source. Few patients met Mediterranean diet criteria
for vegetables, legumes, or fruits. Intake of fish and nuts was inadequate
in greater than 80% of patients, and 30% of male patients exceeded
Mediterranean diet recommendations for red or processed meats.
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Although there is currently a paucity of clinical research directly evaluating
the impact of the Mediterranean diet on IBD, current research underway will
have the potential to contribute much needed data to the field. The Trial of
Specific Carbohydrates and Mediterranean Diets to Induce Remission of
Crohn’s Disease (DINE-CD) study, funded by the Crohn’s and Colitis Founda-
tion and Patient-Centered Outcomes Research Institute, is a multicenter, open-
label, randomized clinical trial that compares the efficacy of the SCD with the
Mediterranean diet on reducing symptoms and inflammation in adults with
Crohn’s disease (ClinicalTrials.gov identifier NCT03058679). Unlike the typical
fad diets, the Mediterranean diet leaves patients less susceptible to nutritional
deficiencies.

Conclusion

Despite the recent expansion of fad diets in popular culture, the role for such
nutritional interventions in IBD remains uncertain. Review of the current
literature involving popular diets in IBD reveals an overall paucity of data, with
available research frequently limited by small sample sizes and/or retrospective
data collection. Additionally, while the vast majority of research has focused on
patient symptoms, very little is known regarding the impact of specific dietary
interventions on inflammation at the endoscopic and cellular levels. Gastroen-
terologists are instructed tomanage patients with CD andUCunder the treat-to-
target model, focusing not only on symptomatic improvement but also on
mucosal healing [55]. The current quality of evidence does not allow for clear
dietary recommendations for individuals with IBD, a conclusion supported by
a recent 2019 systematic review, which included 18 randomized controlled
trials [56•]. More robust researchmethodologies and larger sample sizes will be
needed in order to begin to draw more definitive conclusions.

Patient-initiated trials of certain popular diets, including fad diets, will likely
continue to be seen regularly in current practice, and physicians should be
prepared to counsel on the body of evidence regarding such diets, and perhaps
more importantly, where such data are lacking. Additionally, given the nature of
food/nutrient exclusion frequently seen in fad diets, physicians will be required
to counsel on potential negative consequences, particularly nutritional deficien-
cies, that initiation of a fad diet for IBDmay portend. As knowledge in the field
continues to expand exponentially, we are optimistic that future research will
continue to clarify the role for diet in the primary or adjunctive management of
IBD.
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