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Abstract 

Background: Association between dietary factors and the risk of developing inflammatory bowel disease (IBD) 

has been studied extensively. However, identification of deleterious dietary patterns merits further study. 

Aim: To investigate the risk of developing Crohn's disease (CD) and ulcerative colitis (UC) according to the 

inflammatory score of the diet (ISD) in the multinational European Prospective Investigation into Cancer and 

Nutrition (EPIC) cohort. 

Methods: We used validated food frequency questionnaires collected at baseline to compute ISD scores. We 

estimated the association between ISD score and risks of CD and UC risks using Cox models stratified by centre, 

sex and age. We adjusted for smoking status, BMI, physical activity, energy intake, educational level and 

alcohol intake. 

Results: We included 394,255 individuals including 184 incident cases of CD and 459 of UC after median follow-

up of 13.6 years (4,889,910 person-years). High ISD scores were associated with a higher risk of CD (fourth vs. 

first quartile-adjusted HR: 1.88, 95% CI: 1.14–3.10; p-trend < 0.01) but not of UC (adjusted HR: 0.85, 95% CI: 

0.63–1.15; p-trend 0.21). For CD, this association was mainly observed for women (adjusted HR: 2.14, 95% CI: 

1.17–3.91; p-trend < 0.01). On subgroup analyses, those differences were mainly driven by low intakes of fibre, 

mono-unsaturated fatty acids, vitamin C, magnesium, onion and alcohol. 

Conclusions: A high ISD score is associated with a higher risk of developing CD but not UC. These results should 

be taken into account in high-risk populations. 

Keywords: crohn's disease | diet | epidemiology | inflammatory bowel disease | ulcerative colitis 

  



Introduction 

The importance of environmental factors in the aetiology of inflammatory bowel disease (IBD) is increasingly 

recognised. The association between lifestyle factors, including dietary factors, and risk of developing Crohn's 

disease (CD) and ulcerative colitis (UC), is being intensively studied within large prospective cohorts of healthy 

individuals [1, 2]. These studies have shown that the low intake of fruits, vegetables and fibre is associated 

with a higher risk of developing CD, while a high intake of red meat and n6 polyunsaturated fatty acids and 

low intake of n3 polyunsaturated fatty acids are associated with a higher risk of developing UC [3–5]. It is 

assumed that diet composition might contribute to create a pro-inflammatory microenvironment that 

increases the risk of developing IBD in genetically predisposed patients [6]. It has been shown that dietary 

patterns such as Mediterranean diet, ultra-processed foods or UK Food Standards Agency modified nutrient 

profiling system (FSAm-NPS-DI score) are associated with an increased risk of IBD [7–9]. However, these scores 

were developed primarily for cardiovascular diseases or to follow international dietary guidelines and used 

only subsequently for other conditions.  

Several dietary scores are based on the inflammatory potential of foods. The inflammatory potential of the 

diet among the risk of IBD has been studied by the empirical dietary inflammatory pattern (EDIP) in two 

prospective cohorts of healthy individuals. The study by Lo et al. [10] based on three cohorts in the United 

States, included a total of 166,903 women and 41,931 men. Individuals in the highest EDIP quartile had a 51% 

increased risk of CD but not UC. Participants who moved from a low to high inflammatory diet score had a 

twofold higher risk of CD. The study by Narula et al., based upon the prospective urban rural epidemiology 

cohort, included a total of 28,428 participants in seven countries. There was no significant association between 

the EDIP score and the risks of CD and UC, although there was a numerical trend for CD [11]. 

It is important to better understand the association between the inflammatory potential of diets and the risk 

of IBD, among independent cohorts from different parts of the world. For this purpose, we decided to 

investigate this association within the European Prospective Investigation into Cancer and Nutrition (EPIC), a 

large prospective cohort of healthy volunteers, which uses a validated assessment of food intake. For this 

purpose, we used the inflammatory score of the diet (ISD), a modified version of the Dietary Inflammatory 

Index (DII).   



Methods 

Study population  

The EPIC cohort was established in 1991 to investigate the role of dietary and lifestyle factors in various cancers 

and chronic diseases in middle-aged participants. EPIC includes about 520,000 men and women from 23 

centres in 10 European countries (Denmark, France, Germany, Italy, the Netherlands, Norway, Spain, Sweden, 

Greece and the UK) [12]. Participants were prospectively included in the study between 1991 and 1999. 

Participants were recruited from the general population, except in France (women enrolled in a health 

insurance scheme for school and university employees) and Utrecht in the Netherlands (mammographic 

screening program). In addition, half of the Oxford cohort in the United Kingdom consisted of non-meat eaters 

due to targeted oversampling of this group.  

The EPIC-IBD cohort is a subgroup of the EPIC cohort which includes EPIC centres which agreed to collect and 

certify new diagnoses of IBD which occurred after inclusion. The EPIC-IBD cohort includes 437,972 participants 

from eight European countries within the EPIC cohort (namely Denmark, France, Germany, Italy, the 

Netherlands, Spain, Sweden and the UK).  

Dietary intake assessment 

Dietary data were collected at baseline using country- or centre- specific validated questionnaires (individual 

interviews or self-administered questionnaires). Food frequency questionnaires (FFQ) recorded average 

intakes of 98–2059 food items (depending on the centre) over the past 12 months and enabled computation 

of individual mean intakes of foods or food groups in grams per day. Total energy and nutrient intakes were 

estimated by using the FFQs and the standardised EPIC Nutrient Database [13]. Participants who did not 

complete the dietary questionnaire or with implausible dietary intakes, namely within the lowest and highest 

1% of the cohort distribution of the ratio of reported total energy intake over energy requirement, were 

excluded.  

Inflammatory score of the diet  

To characterise the inflammatory potential of the diet, we used the ISD score. The procedure to compute the 

ISD score in the EPIC cohort has been described elsewhere [14, 15]. Briefly, the procedure is similar to that of 

the Dietary Inflammatory Index (DII) but with some variations. The DII is computed using the intake of 45 food 

parameters which were identified as having anti-or pro-inflammatory properties based on an extensive 

literature review (Table S1) [16]. Each food parameter was assigned an inflammatory effect score according 

to its association with the biomarkers of inflammation (IL-1β, IL-4, IL-6, IL-10, TNF-α and C-reactive protein). 

Of the 45 possible items in the DII, after excluding the total fat to avoid redundancy with other fat components, 

28 food parameters were available in the EPIC cohort. The intake of each item was standardised with the mean 



and standard deviation of the EPIC cohort (unlike the DII that uses the mean and SD of a global composite data 

set). Then, in order to reduce the effect of right skewness, these standardised intakes were converted to 

centred percentile values by doubling the percentile and subtracting 1. These centred percentiles were 

multiplied by the corresponding inflammatory effect score to obtain a specific ISD for each food parameter, 

which were summed to produce the overall ISD score for each participant. Alcohol is considered to have an 

anti-inflammatory effect based on inflammatory cytokine levels, and therefore it is weighted negatively in the 

DII. However, as an inverse association with inflammatory markers has been found only in moderate 

consumers, in the ISD, we assigned a weight of zero for alcohol intakes higher than 40 g/day. Table S2 shows 

the ISD score for each food parameter in the EPIC population. When the ISD score has a positive value, it 

indicated a more pro-inflammatory potential of the diet, while a negative value corresponds to a more anti-

inflammatory potential of the diet. The score has no unit and must be interpreted as a relative index to classify 

diets based on their inflammatory potential.  

Follow-up and case ascertainment 

Participants who developed incident IBD during follow-up were identified either by self-administered follow-

up questionnaires or by national registries of cancers and chronic diseases, depending on centres. For each 

suspected case, local physicians ascertained the diagnosis of UC or CD by reviewing the medical, endoscopic, 

radiological and histological reports. Participants without follow-up after inclusion were excluded. Participants 

with previous diagnosis of IBD before inclusion were excluded. Participants with previous diagnosis of IBD 

before inclusion were excluded. Participants who developed indeterminate colitis or microscopic colitis were 

censored. 

Assessment of other variables 

At baseline, standardized self-administered questionnaires were applied across centres to record information 

on smoking, physical activity, and educational level. Body mass indices (BMI) were calculated in kg/m² from 

the participants’ weight and height measured at baseline except in France and Oxford (UK), where 

anthropometric data were self-reported at baseline and validated for a selected number of participants. 

Participants who did not complete lifestyle questionnaire were excluded. 

Statistical analysis 

Associations between the ISD score and risks of CD/UC were estimated using the Cox proportional hazard 

models to obtain hazard ratios (HR) and 95% confidence intervals (95% CI). Sex-specific quartiles of the ISD 

were used, the lowest quartile (i.e., lower inflammatory capacity) serving as the reference category. Age was 

used as the timescale, with the exit time as age at diagnosis of CD/UC, at death or at censoring date (last 

follow-up questionnaire retrieved or diagnosis of indeterminate colitis or microscopic colitis), whichever 



occurred first. For the analysis concerning CD, patients were censored when they were diagnosed with UC, 

and vice versa. Models were stratified by centre, age and sex and adjusted for smoking status (never, former 

or current smoker), BMI (< 18.5, 18.5–24.9, 25.0–30.0, > 30.0 kg/m2), physical activity (active, moderately 

active, moderately inactive and inactive), educational level (primary school, secondary school and university 

degree), total energy intake (quartiles) and alcohol intake at recruitment (quartiles). As the total energy intake 

and alcohol intake are components included in the ISD, these variables were therefore included into the 

multivariable model as the residuals of a linear regression of each dietary variable on the ISD score. Linear 

trends were tested by using the median value for each category of the studied variables. Graphs based on the 

Schoenfeld residuals were used to assess the assumption of proportional hazards. Under the missing at 

random hypothesis, multiple imputation by chained equations with five imputations was used to address the 

three covariates with missing data: Smoking status (1.7% of missing data), educational level (3.7%) and 

physical activity (1.8%). We also modelled the ISD score as sex-specific deciles, as a continuous variable, and 

using cubic natural splines with four knots. In addition, we performed subgroup analyses according to sex. We 

conducted analyses of specific items included in the computation of the ISD score. Sensitivity analyses were 

also performed to assess the potential reverse causality due to delayed IBD diagnosis by excluding the first 

years of follow-up. 

All tests were two-tailed with a limit of significance of p < 0.05. Analyses were performed with SAS software 

version 9.4 (SAS Institute, North Carolina, USA).  

The EPIC study was approved by the ethical committees of the International Agency for Research on Cancer 

(IARC) and of all individual EPIC centres. The study data cannot be deposited publicly as these collaborative 

data originate from multiple research institutions across eight European countries with different legal 

frameworks. Information on submitting applications to access the EPIC data can be made to 

https://epic.iarc.fr/ access/index.php.  



Results 

Study population 

Among 521,323 participants of the EPIC cohort, 394,255 were included in this study (Figure S1). The 

characteristics of participants are shown in Table 1. Women accounted for 68.1% of the studied population, 

and the mean age at recruitment was 52.1 years. The ISD score ranged from −6.36 to 4.94, and mean ISD 

scores were −1.92 (standard deviation: 0.91) in the first quartile and 2.55 (0.58) in the fourth quartile. A higher 

inflammatory score of the diet indicates a higher inflammatory potential. As expected, there were substantial 

differences among quartiles in each food parameter included in the ISD calculation (Table 2). For example, 

participants with a higher ISD score had a low daily intake of fibre (ISD score Q1: 31.1 g, Q4: 15.8 g), protein 

(ISD score Q1: 105.7 g, Q4: 69.4 g), vitamin C (ISD score Q1: 186.1 mg, Q4: 74.3 mg) and onion (ISD score Q1: 

12.3 g, Q4: 2.9 g). 

During a median follow-up duration of 13.6 years (4,889,910 person-years), there were 184 incident cases of 

CD and 459 incident cases of UC, yielding incidence rates of 3.8 and 9.4 per 100,000 person-years, respectively. 

The characteristics of participants per country are shown in Table S3. The highest mean ISD was seen in 

Sweden (1.40) and the lowest one in the United Kingdom (−0.92). The characteristics of cases and non-cases 

are shown in Table S4.  

Inflammatory score of the diet and risk of IBD  

High ISD scores were associated with an increased risk of CD but not of UC (Table 3). Compared with the first 

quartile, the adjusted HRs for CD were 1.55 (95% CI: 0.97–2.49) for the second, 1.86 (95% CI: 1.16–2.98) for 

the third and 1.88 for the fourth quartile (95% CI: 1.14–3.10; p-trend < 0.01). Compared with the first quartile, 

the adjusted HRs for UC were 1.15 (95% CI: 0.89–1.49) for the second, 0.96 (95% CI: 0.73–1.27) for the third 

and 0.85 for the fourth quartile (95% CI: 0.63–1.15; p-trend 0.21), respectively. For CD, this association was 

observed in women (fourth vs. first quartile: aHR 2.14; 95% CI: 1.17–3.91) and not in men (fourth vs. first 

quartile: aHR 1.41; 95% CI: 0.56–3.56). However, women accounted for 68.1% of the participants, and 

interaction tests for ISD between women and men and the risk of developing CD were not significant (p = 0.44 

for Q2, p = 0.99 for Q3, and p = 0.66 for Q4). Results were consistent in both sexes for UC.  

We also divided the ISD score into sex-specific deciles. Compared with the first decile, the adjusted HRs for 

the tenth decile for CD was 2.14 (95% CI: 0.96–4.78) and 1.08 (95% CI: 0.67–1.72) for UC (Table S5). A one-unit 

increase in the ISD score was associated with a 12% increase in the risk of CD (aHR 1.12; 95% CI: 1.01–1.23) 

without association with the risk of UC (aHR 0.97; 95% CI: 0.91–1.03). Analyses with the ISD score modelled 

using cubic natural splines showed consistent results (Figure 1). 



Among the food items included in the ISD computation, a higher risk of CD was observed for a lower intake of 

dietary fibre (aHR for fourth vs. first quartile 1.85; 95% CI: 1.12–3.04), mono-unsaturated fatty acids (aHR for 

fourth vs. first quartile 1.95; 95% CI: 1.08–3.52), vitamin C (aHR for fourth vs. first quartile 1.76; 95% CI: 1.09–

2.85), magnesium (aHR for fourth vs. first quartile 1.67; 95% CI: 1.01–2.74), onion (aHR for fourth vs. first 

quartile 1.72; 95% CI: 1.01–2.95) and alcohol (aHR for fourth vs. first quartile 2.74; 95% CI: 1.05–7.14). No 

items among the ISD were associated with the risk of UC (Figure 2). 

These results were unchanged in the sensitivity analyses excluding first year, first 2 years and first 5 years of 

follow-up to avoid reverse causality bias (Table S6). The effect of ISD remained at the same level of magnitude 

by excluding the 2 or 4 years of follow-up but decreased the statistical power of the analysis. These results 

were also unchanged in the sensitivity analyses excluding fibre in the ISD calculation (Table S7). The effect of 

ISD was unchanged. 

  



Discussion 

This study, based upon a prospective cohort of 394,255 healthy participants, investigated the inflammatory 

potential of the diet, as characterised by the ISD, and risks of CD and UC. We found that the risk of CD was 

roughly doubled in participants in the third and fourth ISD quartiles compared to the first ISD quartile. Among 

the items of the ISD, low intakes of dietary fibre, monounsaturated fatty acids, vitamin C, magnesium, onion 

and alcohol were associated with a higher risk of CD. There was no association with UC.  

The link between dietary patterns and development of IBD have been previously studied in various prospective 

cohort studies [7, 10, 23, 24]. The risk of developing IBD was increased in individuals with Western dietary 

pattern, including higher intake of red meat, fat dairy, refined grains and n-6 fat. In contrast, Mediterranean 

dietary pattern with higher intake of fruits and vegetables, non-refined grains, fermented dairy products and 

n-3 fatty acids was found to be associated with a lower risk of CD[7]. 

Two studies have investigated the inflammatory potential of the diet and the risk of CD and UC, using the EDIP 

score. EDIP score is based on food groups [25] such as fish, for instance, which may include pro-inflammatory 

(e.g., vitamin B12 or protein) or anti-inflammatory nutrients (e.g., polyunsaturated fatty acids or vitamin D). 

Food groups may differ in nutrient composition and quality between countries and the ratio of ultra-processed 

food [5, 9, 26]. By contrast, ISD is mainly based upon nutrients and some specific food groups (garlic, ginger, 

onion, tea and pepper), and it may be more reproducible. The pro-and anti-inflammatory effects of each 

nutrient is computed by adding its pro-and anti-inflammatory effects [16, 27], as defined by their association 

with biomarkers of inflammation: IL-1β, IL-4, IL-6, IL-10, TNF-α and C-reactive protein. ISD is associated with 

the risk of breast, gastric and colorectal cancers [14, 15, 28]. Overall, our results are in accordance with those 

produced by Lo et al. and Narula et al., although the latter were not statistically significant.  

The present study found a differential association of the nutritional quality of the diet with the risk of CD and 

UC. Aetiopathogenesis of CD differs from that of UC in several respects, namely genetic factors and smoking 

and also dietary factors. Indeed, a lower nutritional quality and ultra-processed foods are associated with the 

higher risk of CD, whereas high intakes of linoleic acid and red meat, as well as a low intake of docosohexaenoic 

acid have been reported to be associated with a higher risk of UC [4, 5, 8, 23, 29]. It is conceivable that the 

effect of diet on UC is mediated through other pathways. 

Several dietary patterns have been shown to be associated with a lower risk of developing CD, all of which 

have a high intake of fibre, fruits and vegetables. The role of dietary fibre was confirmed in the present study, 

especially in the subpopulation with the highest intake of dietary fibre (aHR 1.85, 95% CI: 1.12–3.04). The 

protective effect of dietary fibre may be due to the production of short-chain fatty acids which have an 

immunoregulatory effect (aHR 1.72, 95% CI: 1.01–2.92) [30, 31]. Yet, dietary fibres also modulate various 

genes involved in the cell cycle control, apoptosis and intestinal inflammation [32–34]. Dietary fibres are 



categorised by their sources, solubility and fermentability and include non-starch polysaccharides, 

oligosaccharides, lignin and associated plant substances obtained from cereals, legumes, fruit and vegetables 

and resistant starch obtained from milled grains and seeds, some cereals and cooked potatoes [35]. A previous 

EPIC study has shown that dietary fibre modulates differentially the risk of developing CD whether it comes 

from fruits, vegetables or cereals [36]. Further studies should focus on the effect of various types of dietary 

fibre upon the risk of developing IBD [37].  

The impact of polyunsaturated fatty acids (PUFAs) has been reported on the risk of developing CD [4, 38]. In 

this matter, n-6 PUFAs are considered as pro-inflammatory whereas n-3 PUFAs as anti-inflammatory, resulting 

in a decreased risk of developing CD in patients with a high ratio of n-3 and n-6 PUFAs. Similarly, both a specific 

carbohydrate diet and the mediterranean diet, which is associated with a high ratio of n-3 and n-6 PUFAs, may 

be able to induce clinical remission in patients with mild-to-moderate CD [39]. In the present study, we found 

that low monounsaturated fatty-acids (MUFAs) dietary intake was associated with a higher risk of developing 

CD (aHR 1.95, 95% CI: 1.08–3.52). MUFAs are found in animal products but mainly in plant-based oils including 

olive oil and macadamia nuts. In contrast, Crohn's disease exclusion diet (CDED) which has demonstrated 

efficacy to treat active CD allows unlimited olive oil rich in MUFAs [37, 40, 41]. Similarly, Mediterranean diet 

which is rich in MUFAs has shown promising results in a prospective study [39]. The role of MUFAs should be 

wider investigated to better understand the impact of unsaturated fatty acids on the risk of developing IBD as 

well on the outcomes of IBD once diagnosed. 

The association of higher dietary intake of vitamin C and magnesium with a lower risk of developing CD is a 

new finding. In a Mendelian randomisation study including three large cohorts of patients with IBD and 

controls, higher genetically predicted magnesium, but not vitamin C levels, were positively associated with CD 

[42]. Yet, higher dietary vitamin C and magnesium might be associated to higher fruit and vegetable intake in 

a specific dietary pattern. 

Our study has several strengths. First, its prospective design lowered the risk of recall bias. Second, lifestyle, 

sociodemographic and health-related indicators in EPIC allowed us to adjust for important confounders such 

as smoking, country of residence and educational level (a proxy for socioeconomic status). Third, IBD cases 

only included validated CD or UC cases.  

Our study also has some limitations. First, diet was measured once at baseline, while it might change over 

time. In addition, this study relied on food frequency questionnaires rather than detailed 24 h dietary data, 

which may have limited our ability to fully grasp the variability in the dietary choices of the individuals (and 

variability within the food supply). Noteworthy, several centres did compare their food frequency 

questionnaires to 24 h food diaries for validation. Since it is a prospective study, any measurement error would 

be non-differential and thus underestimate potential associations [43]. Second, participants included in the 



EPIC study (68% were women of middle age) might not be representative of dietary habits of the overall 

European populations. In addition, the median age at recruitment within the cohorts was approximately 50 

years. Therefore, our results might not be generalisable to younger people. Third, as in all observational 

studies, we cannot rule out residual confounding from unmeasured factors.  

In conclusion, we found that the inflammatory potential of the diet measured by the ISD was associated with 

an increased risk of CD but not UC. Low dietary fibre, onion and mono-unsaturated fatty acids might account 

for this association. Further studies are warranted to determine the impact of various types of fibre on the risk 

of developing CD. Implementation of anti-inflammatory diets should be encouraged in populations at high risk 

of IBD.   



Tables and figures legend 

Figures legend 

Figure 1: Association between inflammatory score of the diet score and Crohn's disease or ulcerative colitis 

using a Cox model with inflammatory score of the diet modeled as cubic natural splines with four knots. A: CD: 

Crohn’s disease; B: UC: ulcerative colitis. Knots were placed at the 5th, 35th, 65th and 95th percentiles of the 

inflammatory score of the diet. Inflammatory score of the diet ranged from -6.4 to 4.9 (1st percentile: -3.8 and 

99th percentile: 3.7). 

Figure 2: Risk of Crohn’s disease and ulcerative colitis according to inflammatory score of the diet score items: 

quartile 4 vs quartile 1 of the inflammatory score of diet. aHR: adjusted hazard ratio; CI: confidence interval; 

CD: Crohn’s disease; UC: ulcerative colitis; ISD: inflammatory score of the diet score; MUFA: monounsaturated 

fatty acids; PUFA: polyunsaturated fatty acids. The inflammatory effect was literature-derived 

(10.1017/S1368980013002115). 
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Table 1. Baseline characteristics of participants according to sex-specific quartiles of inflammatory 

potential of the diet score 

All 
Sex-specific quartiles of inflammatory score of the diet 

Quartile 1  Quartile 2 Quartile 3 Quartile 4 

Number of participant, n 394 255 98 564 98 564 98 564 98 563 

Person-years, n 4 889 910 1 134 512 1 234 978 1 257 376 1 263 044 

Inflammatory score of the diet, mean (SD) 0.44 (1.75) -1.92 (0.91) -0.05 (0.39) 1.16 (0.35) 2.55 (0.58) 

Male 0.31 (1.71) -1.98 (0.87) -0.19 (0.37) 1.01 (0.34) 2.41 (0.59) 

Female 0.49 (1.76) -1.89 (0.93) 0.01 (0.39) 1.23 (0.34) 2.62 (0.56) 

Female, n (%) 268 599 (68.1) 67 150 (68.1) 67 150 (68.1) 67 150 (68.1) 67 149 (68.1) 

Age at recruitment (years), mean (SD) 52.1 (9.6) 52.0 (10.3) 52.3 (9.5) 52.2 (9.4) 52.1 (9.4) 

Body mass index at inclusion (kg/m²), 

mean (SD) 
25.3 (4.2) 25.1 (4.1) 25.2 (4.1) 25.3 (4.2) 25.5 (4.3) 

Smoking status†, n (%) 

Never 194 303 (50.2) 52 237 (54.2) 49 694 (51.4) 47 511 (48.9) 44 861 (46.1) 

Former 109 097 (28.2) 29 198 (30.3) 27 936 (28.9) 27 358 (28.2) 24 605 (25.3) 

Current 83 985 (21.7) 14 879 (15.5) 19 079 (19.7) 22 208 (22.9) 27 819 (28.6) 

Educa0onal level†, n (%) 

Primary school 109 413 (28.8) 21 225 (23.1) 24 932 (26.3) 28 091 (29.2) 35 165 (36.2) 

Secondary school 170 473 (44.9) 40 953 (44.6) 43 347 (45.7) 43 677 (45.5) 42 496 (43.8) 

Longer education 99 865 (26.3) 29 633 (32.3) 26 531 (28.0) 24 326 (25.3) 19 375 (20.0) 

Physical ac0vity†, n (%) 

Inactive 79 304 (20.5) 17 557 (18.1) 18 370 (19.0) 19 679 (20.4) 23 698 (24.4) 

Moderately inactive 135 012 (34.9) 32 096 (33.1) 33 251 (34.4) 34 560 (35.8) 35 105 (36.2) 

Moderately active 97 112 (25.1) 25 594 (26.4) 24 871 (25.8) 24 247 (25.1) 22 400 (23.1) 

Active 75 745 (19.6) 21 758 (22.4) 20 043 (20.8) 18 192 (18.8) 15 752 (16.3) 

A higher inflammatory potential of the diet score indicates a higher inflammatory potential. 

†Missing values: smoking status: 1.7%, educa�onal level: 3.7%, physical ac�vity: 1.8%.  

SD: standard deviation; IQR: interquartile range. 



Table 2. Baseline food intake of participants according to sex-specific quartiles of inflammatory 

potential of the diet score 

All 
Sex-specific quartiles of inflammatory potential of the diet score 

Quartile 1  Quartile 2 Quartile 3 Quartile 4 

Number of participant, n 394 255 98 564 98 564 98 564 98 563 

Energy (kcal), mean (SD) 2 111 (620) 2 534 (647) 2 227 (554) 1 999 (485) 1 685 (438) 

Carbohydrate (g), mean (SD) 232.7 (75.2) 283.2 (78.8) 245.3 (68.2) 218.5 (59.7) 183.7 (53.7) 

Protein (g), mean (SD) 87.8 (27.8) 105.7 (29.8) 93.0 (24.7) 83.0 (21.8) 69.4 (20.0) 

Fibre (g), mean (SD) 22.9 (7.8) 31.1 (7.5) 24.4 (5.2) 20.5 (4.3) 15.8 (4.0) 

Saturated fat (g), mean (SD) 32.3 (13.2) 36.5 (14.9) 33.9 (13.1) 31.3 (11.9) 27.6 (10.9) 

MUFA (g), mean (SD) 29.3 (12.1) 34.8 (14.3) 30.8 (11.8) 27.9 (10.3) 23.8 (8.8) 

PUFA (g), mean (SD) 13.6 (6.0) 18.2 (6.8) 14.5 (5.3) 12.3 (4.4) 9.5 (3.5) 

Cholesterol (mg), mean (SD) 328.0 (154.4) 380.0 (183.0) 347.8 (150.8) 316.0 (134.3) 268.3 (119.3) 

Alcohol (g), median [IQR] 6.6 

[1.4-17.1] 

8.1 

[1.9-19.0] 

7.4 

[1.7-18.3] 

6.7 

[1.4-17.4] 

4.4 

[0.7-13.4] 

Vitamin A (Retinol Equivalents), mean 

(SD) 
871.3 (763.8) 1 022.3 (917.6) 920.9 (783.4) 837.9 (697.4) 704.0 (580.6) 

β-carotene (μg), mean (SD) 
3 565.8 

(2 834.9) 

5 695.4 

(3 786.4) 

3 832.3 

(2 361.8) 

2 854.7 

(1 703.2) 

1 880.9 

(1 174.5) 

Thiamin (mg), mean (SD) 1.4 (0.5) 1.8 (0.5) 1.4 (0.4) 1.2 (0.3) 1.0 (0.3) 

Riboflavin (mg), mean (SD) 1.9 (0.8) 2.5 (0.8) 2.0 (0.6) 1.8 (0.6) 1.4 (0.5) 

Vitamin B6 (mg), mean (SD) 1.9 (0.6) 2.5 (0.6) 2.0 (0.4) 1.7 (0.4) 1.4 (0.4) 

Folic acid (μg), mean (SD) 312.3 (116.6) 446.3 (118.0) 329.8 (61.0) 269.8 (49.7) 203.2 (47.9) 

Vitamin B12 (μg), mean (SD) 6.8 (4.2) 8.3 (5.3) 7.2 (4.2) 6.3 (3.5) 5.2 (2.9) 

Vitamin C (mg), mean (SD) 124.9 (63.8) 186.1 (73.1) 133.3 (45.5) 105.9 (35.9) 74.3 (28.7) 

Vitamin D (μg), mean (SD) 4.0 (2.6) 4.8 (3.0) 4.1 (2.6) 3.7 (2.3) 3.2 (2.0) 

Vitamin E (mg), mean (SD) 11.9 (5.4) 16.4 (6.0) 12.7 (4.4) 10.5 (3.6) 7.9 (2.8) 

Fe (mg), mean (SD) 13.2 (4.2) 16.6 (4.2) 14.0 (3.4) 12.2 (2.9) 9.8 (2.7) 

Mg (mg), mean (SD) 369.0 (113.6) 461.0 (113.0) 391.8 (94.4) 343.3 (82.7) 279.8 (73.8) 

Onion (g), median [IQR] 5.0 

[2.0-14.6] 

12.3 

[3.7-26.7] 

5.6 

[2.4-15.3] 

4.3 

[1.9-10.2] 

2.9 

[1.3-6.7] 

Flavan-3-ol (mg), median [IQR] 53.3 

[22.4-198.8] 

162.3 

[47.0-342.6] 

68.6 

[28.3-247.3] 

43.7 

[21.1-136.0] 

24.0 

[12.9-57.8] 

Flavones (mg), median [IQR] 9.2 

[5.8-14.1] 

13.2 

[8.9-19.0] 

9.9 

[6.6-14.5] 

8.3 

[5.5-12.3] 

6.4 

[4.0-9.6] 

Flavonols (mg), median [IQR] 30.6 

[17.7-57.9] 

61.6 

[37.6-94.4] 

35.7 

[23.6-61.4] 

25.8 

[17.0-41.9] 

15.6 

[10.1-24.7] 

Flavanones (mg), median [IQR] 23.8 

[10.1-54.0] 

47.8 

[22.4-82.7] 

28.1 

[12.6-59.1] 

20.0 

[9.3-42.2] 

12.2 

[5.5-25.0] 

Anthocyanidins (mg), median [IQR] 26.8 

[12.8-56.2] 

34.6 

[16.5-75.7] 

33.4 

[15.3-64.4] 

27.2 

[13.2-53.6] 

18.2 

[8.5-36.7] 

Isoflavonoids (mg), median [IQR] 0.0 

[0.0-0.1] 

0.1 

[0.0-0.5] 

0.0 

[0.0-0.1] 

0.0 

[0.0-0.1] 

0.0 

[0.0-0.0] 

A higher inflammatory potential of the diet score indicates a higher inflammatory potential. 

Quantitative normal variable are described as mean and standard deviation (SD) and non-normal variable are described as median and 

interquartile range (IQR). 



Table 3. Association between sex-specific quartiles of inflammatory potential of the diet 

scoreand Crohn's disease or ulcerative colitis (N=394,255) 

Sex-specific quartiles of inflammatory potential of the diet score 

Quartile 1 Quartile 2 Quartile 3 Quartile 4 p-trend† 

Number of participants 98 564 98 564 98 564 98 563 

Female 67 150 67 150 67 150 67 149 

Male 31 414 31 414 31 414 31 414 

Crohn's disease 

Cases, n 29 46 55 54 

Female 20 28 39 41 

Male 9 18 16 13 

Sex, age, and center stratified Cox 

models, aHR (95%CI) 

Overall 1 (Ref) 1.52 (0.95-2.44) 1.81 (1.13-2.88) 1.77 (1.10-2.87) 0.02 

Multi-adjusted Cox models, aHR 

(95%CI)‡ 

Overall 1 (Ref) 1.55 (0.97-2.49) 1.86 (1.16-2.98) 1.88 (1.14-3.10) <0.01 

Female 1 (Ref) 1.34 (0.75-2.41) 1.89 (1.07-3.32) 2.14 (1.17-3.91) <0.01 

Male 1 (Ref) 2.01 (0.89-4.55) 1.82 (0.78-4.28) 1.41 (0.56-3.56) 0.55 

Ulcerative colitis 

Cases, n 110 133 114 102 

Female 62 65 61 61 

Male 48 68 53 41 

Sex, age, and center stratified Cox 

models, aHR (95%CI) 

Overall 1 (Ref) 1.17 (0.91-1.52) 1.01 (0.77-1.32) 0.94 (0.70-1.25) 0.51 

Multi-adjusted Cox models, aHR 

(95%CI)‡ 

Overall 1 (Ref) 1.15 (0.89-1.49) 0.96 (0.73-1.27) 0.85 (0.63-1.15) 0.21 

Female 1 (Ref) 1.01 (0.70-1.44) 0.89 (0.61-1.30) 0.82 (0.54-1.24) 0.30 

Male 1 (Ref) 1.33 (0.91-1.93) 1.06 (0.71-1.59) 0.89 (0.57-1.39) 0.48 

A higher inflammatory potential of the diet score indicates a higher inflammatory potential. 

†p-trend was computed by modeling the median value for each quartile as a continuous variable.  

‡Cox models stra�fied for center, sex, and age and adjusted for smoking status, body mass index, physical ac�vity, educa�onal level, 

residuals of total energy, and residuals of alcohol intake. aHR (95%CI): adjusted hazard ratio (95% confidence interval). 



 

Appendix Figure 1. Flow-chart of participants included. EPIC: European Prospective 
Investigation into Cancer and Nutrition. IBD: inflammatory bowel disease.

83,351 participants not in IBD project (e.g. Varese, 
Naples, Asturias, Norway) or prevalent IBD 

521,323 participants in the EPIC cohort 

437,972 participants in the EPIC-IBD cohort 

1,043 participants without follow-up 

394,255 participants included in the analysis 

28,561 participants in Greece (regulatory issues) 

5,367 participants did not complete dietary questionnaire 

7,838 participants with extreme ranking on the ratio energy 
intake / energy requirement (top and bottom 1%) 

908 participants did not complete lifestyle questionnaire 
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Supplementary table S1: Nutrients included in the inflammatory score of the diet 

Food parameter Inflammatory score* 
Fibre (g) -0.663
Flavones (mg) -0.616
Isoflavonoids (mg) -0.593
Β-carotene (mg) -0.584
Mg (mg) -0.484
Flavonols (mg) -0.467
Vitamin D (mg) -0.446
Vitamin C (mg) -0.424
Vitamin E (mg) -0.419
Flavan-3-ol (mg) -0.415
Vitamin A (Retinol equivalent) -0.401
Vitamin B6 (mg) -0.365
PUFA (g) -0.337
Onion (g) -0.301
Alcohol (g) -0.278
Flavonones (mg) -0.250
Folic acid -0.190
Anthocyanidins (mg) -0.131
Thiamin (mg) -0.098
Riboflavin (mg) -0.068
MUFA (g) -0.009
Protein (g) 0.021
Fe (mg) 0.032
Carbohydrate (g) 0.097
Vitamin B12 (µg) 0.106
Cholesterol (mg) 0,110
Energy (kcal) 0.180
Saturated fat (g) 0.373
*The effect is per unit amount noted for each food parameter.
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Supplementary table S2: Items-specific scores for computation of the inflammatory score of the diet 
according to sex-specific quartiles of inflammatory score of the diet 

All 
Sex-specific quartiles of inflammatory score of the diet 

Quartile 1  Quartile 2 Quartile 3 Quartile 4 
Number of participant, n 394 255 98 564 98 564 98 564 98 563 
Inflammatory score of the diet, median 
[interquartile range] 

0.58 
[-0.75-1.75] 

-1.72 
[-2.46--1.19] 

-0.04 
[-0.38-0.28] 

1.16 
[0.87-1.45] 

2.45 
[2.08-2.94] 

Items-specific scores, median [interquartile range]: 

Energy -0.01 
[-0.08-0.08] 

0.08 
[0.00-0.14] 

0.02 
[-0.05-0.10] 

-0.03 
[-0.09-0.05] 

-0.09 
[-0.13--0.03] 

Carbohydrate -0.01 
[-0.04-0.04] 

0.04 
[0.00-0.08] 

0.01 
[-0.03-0.05] 

-0.02 
[-0.05-0.02] 

-0.05 
[-0.07--0.01] 

Protein 0.00 
[-0.01-0.01] 

0.01 
[0.00-0.02] 

0.00 
[-0.01-0.01] 

0.00 
[-0.01-0.01] 

-0.01 
[-0.02-0.00] 

Fibre 0.05 
[-0.28-0.32] 

-0.42 
[-0.58--0.20] 

-0.08 
[-0.29-0.12] 

0.16 
[-0.02-0.32] 

0.41 
[0.27-0.51] 

Saturated fat -0.02 
[-0.17-0.16] 

0.06 
[-0.12-0.25] 

0.02 
[-0.14-0.20] 

-0.04 
[-0.17-0.13] 

-0.11 
[-0.22-0.04] 

MUFA 0.00 
[0.00-0.00] 

0.00 
[-0.01-0.00] 

0.00 
[0.00-0.00] 

0.00 
[0.00-0.00] 

0.00 
[0.00-0.01] 

PUFA 0.04 
[-0.12-0.16] 

-0.14 
[-0.27-0.01] 

-0.01 
[-0.15-0.11] 

0.08 
[-0.04-0.17] 

0.17 
[0.09-0.23] 

Cholesterol -0.01 
[-0.05-0.05] 

0.02 
[-0.03-0.08] 

0.01 
[-0.04-0.06] 

-0.01 
[-0.05-0.04] 

-0.04 
[-0.07-0.01] 

Alcohol 0.07 
[-0.01-0.13] 

0.05 
[-0.03-0.12] 

0.06 
[-0.02-0.12] 

0.07 
[-0.01-0.13] 

0.09 
[0.00-0.13] 

Vitamin A 0.07 
[-0.11-0.17] 

0.03 
[-0.19-0.16] 

0.05 
[-0.14-0.16] 

0.07 
[-0.09-0.17] 

0.11 
[-0.02-0.19] 

β-carotene 0.12 
[-0.14-0.27] 

-0.19 
[-0.45-0.01] 

0.03 
[-0.17-0.20] 

0.18 
[0.00-0.28] 

0.29 
[0.19-0.36] 

Thiamin 0.01 
[-0.04-0.05] 

-0.06 
[-0.08--0.02] 

-0.01 
[-0.04-0.03] 

0.03 
[-0.01-0.05] 

0.05 
[0.03-0.07] 

Riboflavin 0.00 
[-0.03-0.03] 

-0.04 
[-0.06--0.01] 

-0.01 
[-0.03-0.02] 

0.01 
[-0.01-0.03] 

0.03 
[0.01-0.05] 

Vitamin B6 0.03 
[-0.16-0.17] 

-0.22 
[-0.31--0.10] 

-0.03 
[-0.16-0.08] 

0.09 
[-0.02-0.18] 

0.21 
[0.12-0.27] 

Folic acid 0.02 
[-0.07-0.09] 

-0.12 
[-0.16--0.07] 

-0.02 
[-0.06-0.03] 

0.05 
[0.02-0.08] 

0.12 
[0.09-0.14] 

Vitamin B12 -0.01 
[-0.05-0.03] 

0.01 
[-0.03-0.07] 

0.00 
[-0.04-0.04] 

-0.02 
[-0.05-0.02] 

-0.04 
[-0.06--0.01] 

Vitamin C 0.07 
[-0.12-0.21] 

-0.20 
[-0.34--0.05] 

0.00 
[-0.14-0.12] 

0.12 
[0.01-0.21] 

0.24 
[0.16-0.30] 

Vitamin D 0.08 
[-0.08-0.18] 

-0.01 
[-0.18-0.12] 

0.07 
[-0.08-0.16] 

0.11 
[-0.04-0.19] 

0.14 
[0.01-0.22] 

Vitamin E 0.08 
[-0.12-0.21] 

-0.16 
[-0.32-0.01] 

0.02 
[-0.14-0.14] 

0.12 
[0.00-0.21] 

0.24 
[0.15-0.30] 

Fe 0.00 
[-0.02-0.01] 

0.02 
[0.00-0.03] 

0.00 
[-0.01-0.02] 

-0.01 
[-0.02-0.00] 

-0.02 
[-0.02--0.01] 

Mg 0.02 
[-0.21-0.22] 

-0.25 
[-0.40--0.08] 

-0.06 
[-0.24-0.11] 

0.09 
[-0.08-0.23] 

0.27 
[0.13-0.35] 

Onion 0.11 
[-0.05-0.16] 

-0.01 
[-0.22-0.13] 

0.10 
[-0.06-0.15] 

0.13 
[0.02-0.16] 

0.14 
[0.09-0.17] 

Flavan-3-ol 0.13 
[-0.16-0.19] 

-0.09 
[-0.35-0.14] 

0.10 
[-0.24-0.18] 

0.15 
[-0.04-0.19] 

0.19 
[0.12-0.20] 

Flavones 0.13 
[-0.14-0.30] 

-0.09 
[-0.37-0.14] 

0.09 
[-0.16-0.26] 

0.18 
[-0.04-0.31] 

0.27 
[0.11-0.37] 

Flavonols 0.10 
[-0.19-0.23] 

-0.23 
[-0.42-0.02] 

0.04 
[-0.22-0.17] 

0.15 
[-0.02-0.23] 

0.25 
[0.16-0.29] 

Flavanones 0.07 
[-0.06-0.12] 

-0.03 
[-0.16-0.07] 

0.05 
[-0.08-0.11] 

0.08 
[-0.01-0.12] 

0.11 
[0.06-0.14] 
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Anthocyanidins 0.03 
[-0.03-0.05] 

0.01 
[-0.06-0.04] 

0.01 
[-0.05-0.05] 

0.02 
[-0.03-0.05] 

0.04 
[0.01-0.06] 

Isoflavonoids 0.09 
[0.08-0.09] 

0.09 
[0.06-0.09] 

0.09 
[0.08-0.09] 

0.09 
[0.09-0.09] 

0.09 
[0.09-0.09] 

Item-specific scores of the inflammatory score of the diet are summed to produce the overall inflammatory score of the diet for each 
participant. A higher inflammatory score of the diet indicates a higher inflammatory potential.  
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Supplementary table S3: Characteristics of the cohort by country 

All 

Country 

France Italy Spain 
United 

Kingdom 
Cambridge 

United 
Kingdom 
Oxford 

The 
Netherlands Germany Sweden Denmark 

Cohort size, n 394 255 72 008 29 108 32 247 24 842 37 293 38 194 52 011 52 736 55 816 
CD cases, n 184 30 7 20 18 6 18 20 35 30 
UC cases, n 459 43 31 31 51 25 43 42 80 113 
Inflammatory score 
of the diet, mean 
(SD) 

0.44 (1.75) 0.20 (1.62) 0.97 (1.56) 0.29 (1.80) -0.54 (1.67) -1.17 (1.77) 0.86 (1.35) 0.98 (1.49) 1.40 (1.48) 0.35 (1.65) 

Female, % 68.1 100.0 59.2 61.9 54.8 77.2 74.4 57.0 56.4 52.4 

Age recruitment 
(years), mean (SD) 

52.1 (9.6) 52.9 (6.7) 50.2 (7.8) 49.5 (8.0) 59.3 (9.3) 47.5 (13.5) 49.3 (11.9) 50.7 (8.6) 52.4 (10.8) 56.7 (4.4) 

Recruitment period 
range years 

1991-2001 1993-1997 1992-1998 1992-1996 1993-1999 1993-1999 1993-1997 1994-1998 1991-1996 1993-1997 

Length of follow-up 
(years), median [IQR] 

13.6 
[11.3-14.9] 

14.9 
[13.7-15.0] 

12.1 
[8.7-14.5] 

14.8 
[10.7-15.9] 

13.7 
[12.5-14.9] 

5.2 
[5.0-5.6] 

14.3 
[13.1-15.5] 

11.9 
[11.3-13.0] 

14.1 
[12.6-15.3] 

13.6 
[12.9-14.3] 

Energy (kcal/day), 
mean (SD) 2 111 (620) 2 154 (576) 2 331 (689) 2 164 (680) 2 043 (575) 1 972 (539) 2 047 (590) 2 050 (643) 2 040 (642) 2 203 (596) 

Carbohydrates 
(g/day), mean (SD) 232.7 (75.2) 226.3 (72.9) 264.0 (92.4) 219.3 (68.8) 232.3 (74.2) 233.9 (69.7) 229.0 (71.8) 228.0 (77.6) 236.9 (75.7) 234.2 (70.3) 

Fat (g/day), mean 
(SD) 82.1 (29.5) 87.7 (27.7) 87.1 (28.7) 86.7 (32.0) 77.6 (28.4) 72.5 (26.9) 78.5 (27.6) 80.3 (30.3) 81.4 (32.8) 82.7 (27.7) 

Protein intake 
(g/day), mean (SD) 

87.8 (27.8) 94.1 (27.2) 97.1 (29.2) 102.9 (31.5) 87.8 (22.9) 78.3 (24.0) 86.7 (23.9) 76.1 (24.9) 76.6 (24.8) 94.6 (26.9) 

Alcohol (g/day), 
median [IQR] 

6.6 
[1.4-17.1] 

6.4 
[1.4-16.3] 

7.4 
[0.6-24.2] 

2.8 
[0.0-18.1] 

4.5 
[0.8-11.4] 

5.9 
[1.5-12.6] 

5.0 
[0.7-16.1] 

8.9 
[2.9-21.5] 

3.9 
[0.8-10.0] 

12.9 
[5.9-30.7] 

CD: Crohn’s disease; SD: standard deviation;  IQR: interquartile range ; UC: ulcerative colitis. 
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Supplementary table S4: Baseline characteristics of participants according 
to cases and non-cases 

Non-cases Crohn's disease Ulcerative 
colitis 

Number, n 393 612 184 459 
Person-years, n 4 885 691 1 195 3 024 
Inflammatory score of the diet, mean (SD) 0.44 (1.75) 0.76 (1.69) 0.38 (1.70) 

Male 0.31 (1.72) 0.41 (1.62) 0.27 (1.56) 
Female 0.49 (1.76) 0.91 (1.71) 0.47 (1.80) 

Female, n (%) 268 222 (68.1) 128 (69.6) 249 (54.3) 
Age recruitment (years), mean (SD) 52.1 (9.6) 51.3 (9.7) 52.5 (9.6) 
Body mass index at inclusion (kg/m²), mean 
(SD) 25.3 (4.2) 25.3 (4.3) 25.7 (4.1) 

Smoking status†, n (%) 
Never 194 096 (50.2) 72 (39.6) 135 (29.9) 
Former 108 890 (28.2) 40 (22.0) 167 (37.0) 
Current 83 765 (21.7) 70 (38.5) 150 (33.2) 

Educational level†, n (%) 
Primary school 109 206 (28.8) 51 (28.2) 156 (34.8) 
Secondary school 170 175 (44.9) 92 (50.8) 206 (46.0) 
Longer education 99 741 (26.3) 38 (21.0) 86 (19.2) 

Physical activity†, n (%) 
Inactive 79 170 (20.5) 37 (20.3) 97 (21.5) 
Moderately inactive 134 793 (34.9) 66 (36.3) 153 (33.9) 
Moderately active 96 974 (25.1) 38 (20.9) 100 (22.2) 
Active 75 603 (19.6) 41 (22.5) 101 (22.4) 

Energy (kcal/day), mean (SD) 2 111 (620) 2 156 (602) 2 245 (677) 
Carbohydrates (g/day), mean (SD) 232.6 (75.2) 233.1 (68.8) 247.4 (80.1) 
Fat (g/day), mean (SD) 82.1 (29.5) 87.2 (30.4) 87.1 (32.0) 
Protein (g/day), mean (SD) 87.8 (27.8) 90.5 (29.4) 92.4 (28.9) 

Alcohol (g/day), median [IQR] 6.6 
[1.4-17.1] 

5.0 
[0.8-13.2] 

8.8 
[1.7-17.8] 

A higher inflammatory score of the diet indicates a higher inflammatory potential. 
†Missing values: smoking status: 1.7%, educational level: 3.7%, physical activity: 1.8%.  
SD: standard deviation; IQR: interquartile range. 
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Supplementary table S5: Association between sex-specific deciles of inflammatory score of the diet score and Crohn's disease or ulcerative colitis 
(N=394,255)   

  
Sex-specific deciles of inflammatory score of the diet 

  
Continuous inflammatory score of the 

diet   
  Decile 1 Decile 2 Decile 3 Decile 4 Decile 5 Decile 6 Decile 7 Decile 8 Decile 9 Decile 10     p-value   
Crohn's disease                             

Cases, n 10 14 13 17 21 25 21 23 18 22   184     

Multi-adjusted Cox 
model, aHR (95%CI)‡ 

1 (Ref) 1.32 
 (0.58-2.98) 

1.24 
 (0.54-2.85) 

1.60 
 (0.72-3.53) 

1.99 
 (0.92-4.29) 

2.37 
 (1.11-5.03) 

1.99 
 (0.91-4.33) 

2.18 
 (1.01-4.72) 

1.77 
 (0.78-3.98) 

2.14 
 (0.96-4.78)   1.12 

 (1.01-1.23) 0.03   

Ulcerative colitis                             

Cases, n 38 48 49 54 54 40 49 43 39 45   459     

Multi-adjusted Cox 
model, aHR (95%CI)‡ 

1 (Ref) 1.20 
 (0.78-1.84) 

1.21 
 (0.79-1.87) 

1.31 
 (0.86-2.01) 

1.31 
 (0.85-2.00) 

0.96 
 (0.61-1.52) 

1.17 
 (0.75-1.82) 

1.02 
 (0.65-1.62) 

0.93 
 (0.58-1.49) 

1.08 
 (0.67-1.72)   0.97 

 (0.91-1.03) 0.35   

‡Cox models stratified for center, sex, and age and adjusted for smoking status, body mass index, physical activity, educational level, residuals of total energy, and residuals of alcohol intake. aHR (95%CI): adjusted hazard ratio 
(95% confidence interval). 
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Supplementary table S6: Association between sex-specific quartiles of inflammatory score of the 
diet and Crohn's disease or ulcerative colitis: sensitivity analysis excluding the first years of follow-
up to avoid inverse causality bias  

Sex-specific quartiles of inflammatory score of the diet score 
Quartile 1 Quartile 2 Quartile 3 Quartile 4 p-trend† 

Crohn's disease, Multi-adjusted Cox model, aHR (95%CI)‡ 
Excluding the first year of follow-up 

Overall 1 (Ref) 1.64 (1.00-2.68) 1.87 (1.14-3.06) 1.98 (1.18-3.34) <0.01 
Female 1 (Ref) 1.32 (0.72-2.40) 1.86 (1.04-3.33) 2.16 (1.16-4.03) <0.01 
Male 1 (Ref) 2.50 (1.03-6.08) 1.93 (0.75-4.96) 1.65 (0.61-4.48) 0.52 

Excluding the first 2 years of follow-up 
Overall 1 (Ref) 1.46 (0.88-2.42) 1.53 (0.92-2.56) 1.62 (0.94-2.78) 0.09 
Female 1 (Ref) 1.19 (0.65-2.20) 1.49 (0.81-2.72) 1.70 (0.89-3.25) 0.08 
Male 1 (Ref) 2.19 (0.89-5.41) 1.65 (0.63-4.35) 1.40 (0.50-3.91) 0.72 

Excluding the first 4 years of follow-up 
Overall 1 (Ref) 1.41 (0.79-2.49) 1.47 (0.82-2.62) 1.72 (0.95-3.13) 0.08 
Female 1 (Ref) 1.19 (0.60-2.34) 1.27 (0.64-2.51) 1.61 (0.79-3.27) 0.20 
Male 1 (Ref) 2.04 (0.70-5.96) 2.04 (0.68-6.10) 1.89 (0.60-5.96) 0.33 

Ulcerative colitis, Multi-adjusted Cox model, aHR (95%CI)‡ 
Excluding the first year of follow-up 

Overall 1 (Ref) 1.21 (0.93-1.58) 0.99 (0.75-1.32) 0.87 (0.64-1.19) 0.27 
Female 1 (Ref) 1.07 (0.74-1.55) 0.94 (0.64-1.40) 0.84 (0.54-1.29) 0.39 
Male 1 (Ref) 1.38 (0.94-2.04) 1.05 (0.69-1.60) 0.90 (0.57-1.43) 0.49 

Excluding the first 2 years of follow-up 
Overall 1 (Ref) 1.30 (0.98-1.72) 1.06 (0.78-1.43) 0.92 (0.66-1.28) 0.44 
Female 1 (Ref) 1.12 (0.75-1.66) 1.05 (0.69-1.58) 0.87 (0.55-1.38) 0.57 
Male 1 (Ref) 1.52 (1.01-2.28) 1.06 (0.68-1.67) 0.97 (0.60-1.58) 0.62 

Excluding the first 4 years of follow-up 
Overall 1 (Ref) 1.44 (1.04-1.99) 1.11 (0.79-1.58) 1.05 (0.72-1.53) 0.90 
Female 1 (Ref) 1.37 (0.86-2.19) 1.23 (0.76-1.99) 1.12 (0.66-1.90) 0.77 
Male 1 (Ref) 1.51 (0.96-2.39) 1.01 (0.60-1.68) 0.98 (0.57-1.70) 0.64 

A higher inflammatory score of the diet indicates a higher inflammatory potential. 
†p-trend was computed by modeling the median value for each quartile as a continuous variable. 
‡Cox models stratified for center, sex, and age and adjusted for smoking status, body mass index, physical activity, educational level, 
residuals of total energy, and residuals of alcohol intake. aHR (95%CI): adjusted hazard ratio (95% confidence interval). 
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