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Invited Review

Impact of Diet on Risk of IBD

Ashwin N. Ananthakrishnan, MD, MPH

Diet is an important factor influencing the pathogenesis of Crohn’s disease (CD) and ulcerative colitis (UC). Several recent prospective cohorts 
have suggested various dietary factors may play a role in modifying the risk of these diseases. These include an inverse association between die-
tary fiber, fruit or vegetable intake and risk of CD and n-3 polyunsaturated fatty acids and UC. In addition to macro-nutrients, dietary additives 
such as emulsifiers may also play a role.
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Inflammatory bowel diseases (IBD) comprising Crohn’s dis-
ease (CD) and ulcerative colitis (UC) affect an estimated 2 

million individuals in the United States. While traditionally 
considered to exclusively affect those of white ancestry residing 
in Europe and North America, they are increasingly being rec-
ognized as global diseases.1 Their recent emergence in Asia and 
South America, regions undergoing rapid industrialization, 
has drawn renewed attention to the role of environmental de-
terminants of these diseases, prominent among which is diet.2 
Several layers of evidence of varying robustness support such 
an association. Globally, the past few decades have seen sev-
eral key trends in food consumption including decreasing con-
sumption of dietary fiber, increased intake of fats, sugars, and 
processed foods. The change in these dietary behaviors closely 
tracks changing incidence of CD and UC worldwide,3 and may 
be particularly relevant in countries which have increasingly 
seen a westernization of diet distinct from their traditional, 
diversified diet. Initial examination of dietary risk factors for 
IBD relied on case–control studies with recall of predisease 
diet among those with a new diagnosis. This method is par-
ticularly fraught with errors in IBD where a predisease period 
prior to overt symptoms may extend for 2–4 years and individ-
uals frequently make dietary changes following onset of symp-
toms but prior to diagnosis.

The role of diet in the pathogenesis of IBD has drawn 
most support from several recent prospective cohorts in North 
America and Europe that were established primarily to study 
cancer and cardiovascular disease but have fortuitously been 
able to shed some important light on the risk of IBD. Analysis 
of the prospective European Prospective Investigation into 
Cancer (EPIC) study suggested that a dietary pattern asso-
ciated with consumption of high sugar and soft drinks and 
low vegetables had an increase in risk of incident UC when 
comparing extreme quintiles (OR: 1.68, 95% CI: 1.00–2.82).4 
However, analysis of the Swedish mammography cohort failed 
to confirm this association.5 The two most consistently (but 
not universally) replicated dietary associations with IBD are 
for intake of fiber and dietary fat. In the Nurses Health Study, 
high intake of dietary fiber was associated with a reduced risk 
of CD (OR: 0.59, 95% CI: 0.39–0.90).6 However, this associa-
tion differed by fiber source and was strongest for fiber derived 
from fruits and vegetables, consistent with prior observations.7 
High intake of dietary n-6 polyunsaturated fatty acids and re-
duced consumption of marine n-3 PUFA was associated with 
increased risk of UC in both European and North American 
cohort studies.8,9 Interestingly, this association may be mod-
ified by host genetics. Polymorphisms in the cytochrome or 
fatty acid desaturases modified the association of dietary n-3 
or n-6 PUFA intake and risk of UC or CD in two studies.10 
The association with dietary carbohydrate, protein, dairy, and 
alcohol is less consistent and most null.

Association with dietary components is not limited to 
macronutrients alone but also extends to micronutrients and 
other components of food including preservatives and emul-
sifiers. In a prospective cohort of women, higher predicted 
serum vitamin D levels were associated with a lower risk of 
incident CD. Compared with women with a predicted serum 
25-hydroxy vitamin D level < 20  ng/mL, those with a level 
> 30  ng/mL had a reduced risk of CD (HR: 0.38, 95% CI: 
0.15–0.97).11 Similarly, higher dietary zinc was associated with 
reduced risk of CD but not UC.12 Polyphenols are components 
in diet that are proposed to have anti-oxidant properties. In the 
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EPIC cohort, higher dietary intake of resveratrol (OR: 0.40, 
95% CI: 0.20–0.82) and flavones (OR: 0.33, 95% CI: 0.15–0.69) 
was associated with reduced risk of CD.13 Although human 
data are lacking, in animal models, exposure to emulsifiers al-
tered the microbial composition, increased inflammatory cyto-
kines, and resulted in more severe colitis.14

There are several mechanisms through which diet may 
influence intestinal inflammation. It has been well-established 
that both long-term and short-term dietary intake influences 
composition of the gut microbiome. Either through wholesale 
modification of the composition of the microbiome or through 
encouragement of blooms of specific phyla, diet may contribute 
to intestinal inflammation. In an elegant experiment, mice fed a 
high milk fat diet developed a bloom of a deltaproteobacteria—
Bilophila wadsworthia—that was associated with development 
of colitis.15 Second, various dietary components may play a role 
in maintaining the integrity of the epithelial barrier. In cell cul-
ture models, addition of soluble fiber to the medium reduced 
bacterial translocation across the membrane.16 Zinc has also 
been proposed to contribute to the integrity of the epithelial 
barrier, and through it, prevent relapses of IBD. Finally, dietary 
components or ligands found in foods can directly interact with 
the immune system. For example, cruciferous vegetables con-
tain ligands for the aryl hydrocarbon receptor which plays an 
anti-inflammatory role.17 Administration of vitamin D supple-
mentation ameliorates colitis in vitamin D receptor-knock out 
mice through the direct effects of vitamin D on innate immune 
response pathways.

There are several future directions for research into the 
role of  diet in IBD. While providing valuable directions for 
future investigation and confirmation of  effect, existing pro-
spective cohort studies have important limitations. The pro-
spective studies have all been conducted in North America 
and Europe and are thus applicable to a predominantly white 
population eating a western diet. Whether similar associations 
exist for varying dietary habits is unclear. They also investi-
gate primarily IBD that has an onset at an older age. While 
diet consumed in high school may also potentially influence 
disease risk, the relative impact of  diet on pediatric onset IBD 
is unclear. Importantly, while these studies are robust for as-
sessing the association with macro- or micronutrient intake, 
they lack the ability to granularly capture other potentially 
relevant variables including method of  food processing and 
added preservatives and emulsifiers which could also play a 
role. The role of  dietary factors in mediating recurrence of  in-
flammation in patients with IBD remains to be robustly estab-
lished, limited by lack of  prospective cohorts to address this. 

There also needs to be an investigation, as outlined above, 
of  not just how host genetics may influence susceptibility or 
risk conferred by specific dietary components, but how an in-
dividuals’ baseline microbiome may confer resistance to the 
effect of  specific dietary components. In summary, the role 
of  dietary factors in the development or propagation of  IBD 
is among the most common questions a provider is asked by 
their patient and while we may not have a final answer on that 
yet, we can be reassured by the pace of  emerging clinical and 
translational research in this area that will inform our practice 
in the near future.

Funding: A.N.A is supported by funding from the Crohn’s 
and Colitis Foundation and the Chleck Family Foundation.

Conflicts of interest: None.

REFERENCES
1.	 Ananthakrishnan  AN. Epidemiology and risk factors for IBD. Nat Rev 

Gastroenterol Hepatol. 2015;12:205–217.
2.	 Lewis JD, Abreu MT. Diet as a trigger or therapy for inflammatory bowel dis-

eases. Gastroenterology. 2017;152:398–414.e6.
3.	 Molodecky NA, Soon IS, Rabi DM, et al. Increasing incidence and prevalence 

of the inflammatory bowel diseases with time, based on systematic review. 
Gastroenterology. 2012;142:46–54.e42; quiz e30.

4.	 Racine A, Carbonnel F, Chan SS, et al. Dietary patterns and risk of inflamma-
tory bowel disease in europe: results from the EPIC study. Inflamm Bowel Dis. 
2016;22:345–354.

5.	 Khalili H, Hakansson N, Chan SS, et al. No association between consumption 
of sweetened beverages and risk of later-onset crohn’s disease or ulcerative colitis. 
Clin Gastroenterol Hepatol. 2019;17:123–129.

6.	 Ananthakrishnan AN, Khalili H, Konijeti GG, et al. A prospective study of long-
term intake of dietary fiber and risk of Crohn’s disease and ulcerative colitis. 
Gastroenterology. 2013;145:970–977.

7.	 D’Souza S, Levy E, Mack D, et al. Dietary patterns and risk for Crohn’s disease 
in children. Inflamm Bowel Dis. 2008;14:367–373.

8.	 Ananthakrishnan AN, Khalili H, Konijeti GG, et al. Long-term intake of dietary 
fat and risk of ulcerative colitis and Crohn’s disease. Gut. 2014;63:776–784.

9.	 de Silva PS, Olsen A, Christensen J, et al. An association between dietary arachi-
donic acid, measured in adipose tissue, and ulcerative colitis. Gastroenterology. 
2010;139:1912–1917.

10.	 Costea I, Mack DR, Lemaitre RN, et al. Interactions between the dietary polyun-
saturated fatty acid ratio and genetic factors determine susceptibility to pediatric 
Crohn’s disease. Gastroenterology. 2014;146:929–931.

11.	 Ananthakrishnan AN, Khalili H, Higuchi LM, et al. Higher predicted vitamin 
D status is associated with reduced risk of Crohn’s disease. Gastroenterology. 
2012;142:482–489.

12.	 Ananthakrishnan AN, Khalili H, Song M, et al. Zinc intake and risk of Crohn’s 
disease and ulcerative colitis: a prospective cohort study. Int J Epidemiol. 
2015;44:1995–2005.

13.	 Lu  Y, Zamora-Ros  R, Chan  S, et  al. Dietary polyphenols in the aetiology of 
crohn’s disease and ulcerative colitis-a multicenter european prospective cohort 
study (EPIC). Inflamm Bowel Dis. 2017;23:2072–2082.

14.	 Chassaing  B, Koren  O, Goodrich  JK, et  al. Dietary emulsifiers impact the 
mouse gut microbiota promoting colitis and metabolic syndrome. Nature. 
2015;519:92–96.

15.	 Devkota S, Wang Y, Musch MW, et al. Dietary-fat-induced taurocholic acid pro-
motes pathobiont expansion and colitis in Il10-/- mice. Nature. 2012;487:104–108.

16.	 Roberts  CL, Keita  AV, Duncan  SH, et  al. Translocation of Crohn’s disease 
Escherichia coli across M-cells: contrasting effects of soluble plant fibres and 
emulsifiers. Gut. 2010;59:1331–1339.

17.	 Monteleone I, MacDonald TT, Pallone F, Monteleone G. The aryl hydrocarbon 
receptor in inflammatory bowel disease: linking the environment to disease path-
ogenesis. Curr Opin Gastroenterol. 2012;28:310–313.


