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Abstract

Background/Aims: The causes of ulcerative colitis are un-
known, although it is plausible that dietary factors are in-
volved. Case-control studies of diet and ulcerative colitis are
subject to recall biases. The aim of this study was to examine
the prospective relationship between the intake of nutrients
and the development of ulcerative colitis in a cohort study.
Methods: The study population was 260,686 men and wom-
en aged 20-80 years, participating in a large European pro-
spective cohort study (EPIC). Participants were residents in
the UK, Sweden, Denmark, Germany or Italy. Information on
diet was supplied and the subjects were followed up for the
development of ulcerative colitis. Each incident case was
matched with four controls and dietary variables were di-

vided into quartiles. Results: A total of 139 subjects with in-
cident ulcerative colitis were identified. No dietary associa-
tions were detected, apart from a marginally significant
positive association with an increasing percentage intake of
energy from total polyunsaturated fatty acids (trend across
quartiles OR = 1.19 (95% Cl = 0.99-1.43) p = 0.07). Conclu-
sions: No associations between ulcerative colitis and diet
were detected, apart from a possible increased risk with a
higher total polyunsaturated fatty acid intake. A biological
mechanism exists in that polyunsaturated fatty acids are
metabolised to pro-inflammatory mediators.

Introduction

Ulcerative colitis is a chronic condition producing dis-
tressing symptoms — it causes an impairment in patients’
quality of life, and is associated with an increased risk of



fatal complications such as perforation and colorectal
cancer [1]. The causes of ulcerative colitis are unknown
although it is plausible that diet could be involved. Hypo-
thetically, dietary constituents could influence the risk of
colonic inflammation by several mechanisms which in-
clude direct contact with the colonic mucosa, by affecting
the chemical composition of mucosal cell membranes or
by altering the balance of intestinal flora. In case-control
studies, which have reported the dietary intake prior to
the diagnosis of ulcerative colitis, the results have been
conflicting with several not showing any affect on risk
[2-6] and others reporting either an increased [7-15] or
decreased risk [10-13, 15, 16]. An increased risk has been
reported for carbohydrate and starch [7], cereal products
[10], sugar [17], fat [10, 12, 13], cholesterol [12], protein [7],
monounsaturated and polyunsaturated fatty acids [9, 12],
fast foods [11], cola drinks [14], chocolate [14] and sweets
[15]. A decreased risk was reported for fruit and vegetable
fibre [10, 16], vitamin C [12, 15] vitamin E [13] and coffee
[11, 15]. Such case-control studies provide important in-
formation, particularly if the interval between diagnosis
and recruitment into the study is short, so that the pre-
symptomatic diet is accurately reported. However, their
limitation is recall bias where patients are more focused
on what they eat now than healthy controls and therefore
tend to record their current post-diagnosis diet, rather
than that which preceded their symptoms and which may
have lead to the development of the disease. Cohort stud-
ies remove this important bias, although to date none
have been conducted specifically investigating inflam-
matory bowel disease. The aim of this present investiga-
tion was to perform the first large prospective investiga-
tion of diet and ulcerative colitis using the EPIC Study
cohort (European Prospective Investigation into Cancer
and Nutrition) [18]. EPIC has recruited 519,978 volun-
teers in 23 centres in 10 countries who have provided in-
formation on diet and lifestyle and are being followed up
to ascertain who develops cancer, heart disease [19] and
other illnesses, such as ulcerative colitis.

Methods

Eight cohorts in five countries collaborated in this investiga-
tion of diet and ulcerative colitis. The EPIC sub-cohorts partici-
pating constituted 260,686 men and women in the age range 20—
80 years, although most centres recruited middle-aged volunteers
(table 1). Participants provided information on diet, physical ac-
tivity, and other lifestyle factors such as smoking and drinking
habits as well as medication. Subjects gave informed consent for
their data to be used for research and the study protocols were ap-
proved by ethical committees in each country. Diet was measured
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by country-specific food frequency questionnaires (FFQs) that
were designed to capture local dietary habits and to give high
compliance. In all centres, the FFQs were validated against 24-
hour recall questionnaires and most centres also compared their
questionnaire data against plasma and urinary biomarkers for
specific nutrients including vitamin C, vitamin E and protein (as
nitrogen) [20, 21]. In Norfolk, UK, the questionnaires were also
validated against food diaries before the commencement of the
main EPIC Study [22].

Participants who developed ulcerative colitis were identified
from disease registries of inflammatory bowel disease in Italy,
Sweden and Denmark, from follow-up questionnaires in Germa-
ny and the Oxford cohort, and in the Norfolk cohort by a combi-
nation of follow-up questionnaires, hospital in-patient data and
pathology databases. For each case, physicians were asked to con-
firm the diagnosis of ulcerative colitis according to whether there
was endoscopic, radiological and histological evidence of disease.
Cases in which the diagnosis was uncertain, i.e. indeterminate
colitis was excluded from this study. Information was collected on
the extent of disease. Prevalent cases of ulcerative colitis at re-
cruitment were excluded, as well as participants who were diag-
nosed less than 18 months after recruitment into the EPIC Study.
Thishelped to ensure that the dietary data reflected dietary intake
prior to the development of symptoms. Incident cases were iden-
tified up to the end of June 2004 for most centres.

In the analysis, each case was matched with four randomly
selected controls (from the same centre) of the same gender, date
of birth (£6 months) and date of recruitment into EPIC (*3
months) and who were alive on the date when the matched case
was diagnosed. The last two matching criteria ensured that the
periods of follow-up were similar for both cases and controls. An
analysis was performed using conditional logistic regression
(STATA software) in which levels of dietary intake were divided
into gender-specific quartiles from the distribution across both
cases and controls. For macronutrients, intake was expressed as a
percentage of total energy intakes, rather than absolute intake, as
the former has been shown to correlate more closely with absolute
values of intake when measured from weighed records [22]. Fur-
thermore, this method helps to account for differences in factors
which can affect dietary intake including body mass index, meta-
bolic rate and physical activity. For micronutrient intake, the
analysis was performed for absolute intake, adjusted for total en-
ergy intake as measured in kJ/day. The effect of smoking was as-
sessed to see if this needed to be included as a confounder, as
smoking reduces the risk of ulcerative colitis [23, 24].

Results

A total of 139 incident cases were identified of which
51.1% (n = 71) were women and 48.9% (n = 68) were men.
Age at diagnosis was known for 124 (89.2%) cases with a
median age of 58.8 years (range 28.0-80.8 years) and a
median time between recruitment and diagnosis of 3.8
years (range 1.7-11.3 years). Most cases (81.3%) had the
extent of their disease assessed by colonoscopy or barium
enema, with 67.5% of these having left sided disease up to



Table 1. Participating centres and characteristics of the cohorts

Centre and country

Size of cohort

Nature of cohort

Number of subjects with
incident ulcerative colitis

Oxford, 50,070 members of vegetarian societies and readers of health food 17
UK magazines, aged 20-80 years (78% women); recruited

between 1994 and 1999

7,423 participants from general practice registers aged 20-80 years

(73% women); recruited between 1993 and 1997; cases

identified from follow-up questionnaires
Norfolk, 25,639 population-based cohort of men and women aged 45-74 25
UK years; recruited between 1993 and 1997; cases identified from

follow-up questionnaires, in-patient admission data and

histopathology records
Heidelberg, 25,540 population-based cohort of men aged 45-65 years and 4
Germany women aged 35-65 years; recruited between 1994 and 1998;

cases identified from follow-up questionnaires
Potsdam, 27,548 population-based cohort, men and women, aged 35-64 years; 9
Germany recruited between 1994 and 1998; cases identified from

follow-up questionnaires
Florence, 13,583 population-based cohort, men and women aged 34-64 years; 8
Italy recruited between 1993 and 1998; cases identified from

regional databases of inflammatory bowel disease
Umes, 25,732 population-based cohort, men and women aged 30-60 years; 15
Sweden recruited between 1992 and 1996; cases identified from

regional databases of inflammatory bowel disease
Malmo, 28,098 population-based cohort, men and women aged 45-69 years; 21
Sweden recruited between 1991 and 1996; cases identified from

regional databases of inflammatory bowel disease
Aarhus, 57,053 population-based cohort of men and women aged 50-64 40
Copenhagen, years; recruited between 1993 and 1997; cases identified from
Denmark national databases of inflammatory bowel disease
Total 260,686 139

the splenic flexure. Confirmatory histology for ulcerative
colitis was available for 70.5% of all cases. The cases were
age and gender matched with 556 randomly selected con-
trols. Data were available on smoking for 83.5% of cases
(n = 116).

For most nutrients, data were available for the analysis
for at least 98% of subjects, with the exceptions being vi-
tamin E (93%) and carotene (83%). No statistically sig-
nificant associations were detected between the risk of
ulcerative colitis and macronutrients or micronutrients
(tables 2, 3). However, a marginally significant positive
association between the risk of disease and percentage of
total energy intake from total polyunsaturated fatty acid
intake (PUFAs) was identified (OR = 1.19, 95% CI = 0.99-
1.43 for trend across quartiles, p = 0.07). This trend im-
plies that for each one quartile higher level of intake the
odds ratio for the risk of disease was 1.19 times higher
than the lower quartile. The frequency of smoking was

similar in cases and controls (24.5 vs. 24.1%, x> = 0.005,
p = 0.94) and adjusting for smoking had no effect on the
associations.

Discussion

Thisis the first prospective study to investigate wheth-
er there is an association between incident cases of ul-
cerative colitis and diet. No statistically significant asso-
ciations were detected between the risk of disease and
nutrients. However, a marginally significant positive as-
sociation was detected between the risk of ulcerative
colitis and an increasing percentage intake of energy
from total PUFAs, with an odds ratio for trend across
quartiles of 1.19 (95% CI = 0.99-1.43, p = 0.07). This as-
sociation is supported by a plausible biological mecha-
nism for PUFAs being involved in the aetiology of in-
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Table 2. Odds ratios for ulcerative colitis by quartile of intake of selected macronutrients

Macro-nutrient

Quartile of increasing

Quartile ranges

Quartile ranges

Odds ratios (plus 95% Cls)

intake (number of cases for women for men for quartiles of percentage of energy intake
and controls) from macronutrients
Energy intake 1 (34, 138) 3,126-6,578 3,863-8,104 1.00
2 (31, 141) 6,599-7,942 8,107-9,715 0.91 (0.53-1.57)
3(35,137) 7,971-9,645 9,719-11,690 1.07 (0.62-1.83)
4(37,133) 9,705-15,109 11,695-24,390 1.15 (0.66-1.98)
trend OR = 1.06 (0.89-1.26) p = 0.52
Carbohydrate, % of total energy 1 (36, 136) 25.1-42.1 23.3-38.7 1.00
intake 2 (30, 141) 42.2-47.8 38.8-43.9 0.67 (0.37-1.22)
3(29, 143) 47.9-51.6 44.0-48.7 1.36 (0.79-2.32)
4 (42, 128) 51.7-72.4 48.8-65.3 1.12 (0.63-1.97)
trend OR = 1.12 (0.92-1.33) p=0.26
Protein, % of total energy intake 1 (38, 134) 8.0-13.9 9.2-13.5 1.00
2 (27, 144) 14.0-15.5 13.6-15.0 1.28 (0.77-2.15)
3 (45,127) 15.6-17.5 15.1-16.6 0.80 (0.46-1.41)
4(27,143) 17.6-32.6 16.8-24.1 0.79 (0.44-1.42)
trend OR = 0.88 (0.74-1.06) p = 0.20
Fat, % of total energy intake 1(37,135) 8.8-29.0 17.0-31.0 1.00
2 (31, 140) 29.0-33.0 31.0-34.0 1.35 (0.79-2.30)
3(37,135) 33.0-37.0 34.0-39.0 0.79 (0.44-1.41)
4(32,138) 37.0-53.0 39.0-56.0 1.13 (0.65-1.99)
trend OR = 0.99 (0.82-1.18) p = 0.88
Alcohol, % of total energy intake 1(37,135) 0.0-0.7 0-0.8 1.00
2 (36, 135) 0.8-2.7 0.9-2.7 0.98 (0.57-1.66)
3 (31, 141) 2.8-5.9 2.8-5.9 0.78 (0.44-1.37)
4(33,138) 6.0-22.4 6.0-35.0 0.84 (0.46-1.52)
trend OR = 0.93 (0.76-1.12) p = 0.45
Starch, % of total energy intake 1(37,135) 3.8-12.2 2.7-12.6 1.00
2 (34,137) 12.7-19.9 12.7-19.9 0.62 (0.26-1.52)
3(33,139) 20.0-25.0 20.0-25.0 0.53 (0.19-1.46)
4(33,138) 25.1-43.2 25.1-46.7 0.52 (0.19-1.46)
trend OR = 0.87 (0.67-1.14) p = 0. 33
Sugars, % of total energy intake 1(38,134) 3.4-13.5 2.4-13.6 1.00
2(33,138) 13.6-17.8 13.7-17.9 0.81 (0.43-1.49)
3(29, 143) 17.9-23.1 18.0-23.1 0.69 (0.36-1.32)
4(37,134) 23.2-52.7 23.2-45.5 0.95 (0.46-1.98)
trend OR = 0.97 (0.77-1.24) p = 0.83
Saturated fatty acids, % of total 1(37,135) 1.9-10.3 4.5-10.3 1.00
energy intake 2 (35, 136) 10.4-12.4 10.4-12.4 0.92 (0.54-1.58)
3 (30, 142) 12.5-154 12.5-15.4 0.75 (0.42-1.32)
4 (35, 136) 15.5-23.7 15.5-26.3 0.89 (0.49-1.61)
trend OR = 0.94 (0.78-1.14) p = 0.55
Monounsaturated fatty acids, % of 1 (37, 135) 1.3-9.6 3.4-9.6 1.00
total energy intake 2 (27, 144) 9.7-11.4 9.7-11.3 0.70 (0.40-1.23)
3 (36, 136) 11.5-13.5 11.4-13.5 1.00 (0.56-1.78)
4(37,134) 13.6-25.9 13.6-22.6 1.10 (0.57-2.14)
trend OR = 1.06 (0.85-1.31) p = 0.62
Polyunsaturated fatty acids, % of 1 (32, 140) 1.1-4.0 2.2-4.0 1.00
total energy intake 2 (28, 143) 4.1-5.0 4.1-5.0 0.90 (0.50-1.61)
3(35,137) 5.1-6.4 5.1-6.5 1.21 (0.68-2.17)
4 (42, 129) 6.5-11.6 6.6-14.0 1.56 (0.87-2.77)
trend OR = 1.19 (0.99-1.43) p = 0.07
Fibre, g/day 1 (31, 142) 6.2-14.6 6.9-14.8 1.00
(not % of total energy intake) 2 (36, 137) 14.7-17.9 14.9-19.4 1.23 (0.70-2.16)
3 (36, 137) 18.0-23.2 19.5-23.8 1.19 (0.66-2.14)
4(35,137) 23.3-47.1 23.9-45.5 1.12 (0.59-2.11)

trend OR = 1.03 (0.84-1.25) p = 0.80
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Table 3. Odds ratios for ulcerative colitis by quartile of intake of selected micronutrients, adjusted for energy intake

Micro-nutrient Quartile of increasing intake

Quartile ranges

Quartile ranges Odds ratios (plus 95% Cls) for quartiles of

(number of cases and controls)  for women for men intake, adjusted for energy intake
Vitamin C, mg/day 1 (36, 136) 30.4-74.5 23.6-64.9 1.00
2 (40, 132) 74.6-104.4 66.5-92.7 1.12 (0.67-1.87)
3 (27, 145) 104.6-143.6 93.1-128.2 0.69 (0.39-1.21)
4 (34, 136) 144.0-494.0 128.4-416.3 0.89 (0.50-1.58)
trend OR = 0.92 (0.76-1.10) p = 0.35
Vitamin D, pg/day 1 (32, 140) 0.2-2.2 0.3-3.0 1.00
2(38,134) 2.3-33 3.1-4.4 1.17 (0.66-2.08)
3(34,138) 3.4-4.8 4.5-6.7 0.97 (0.52-1.84)
4(33,137) 4.9-15.0 6.8-17.0 0.89 (0.42-1.86)
trend OR = 0.94 (0.75-1.20) p = 0.65
Vitamin E, mg/day 1(30,132) 2.0-6.1 2.9-6.6 1.00
2(32,129) 6.2-8.0 6.7-9.1 1.12 (0.61-2.04)
3(30,132) 8.1-11.2 9.2-124 1.05 (0.55-1.99)
4(37,124) 11.3-35.4 12.5-33.5 1.35 (0.68-2.68)
trend OR = 1.09 (0.87-1.36) p = 0.45
Carotene, pg/day 1(32,115) 509-2,004 0-1,597 1.00
2(22,123) 2,042-3,238 1,600-2,667 0.70 (0.38-1.28)
3 (36, 109) 3,239-5,054 2,676-4,040 1.30 (0.72-2.32)
4(27,118) 5,162-38,896 4,047-49,879 0.89 (0.48-1.66)
trend OR =1.03 (0.84-1.25) p = 0.79
Retinol, pg/day 1 (32, 140) 27-41 60-549 1.00
2(39,133) 345-631 555-945 1.24 (0.69-2.24)
3 (36, 136) 632-1,040 947-1,444 1.11 (0.60-2.06)
4 (30, 140) 1,041-3,769 1,445-5,231 0.85(0.44-1.64)
trend OR = 0.93 (0.75-1.14) p = 0.47
Calcium, mg/day 1 (34, 138) 226-723 250.0-743 1.00
2(34,138) 724-936 744-1,009 1.00 (0.57-1.76)
3(39,133) 941-1,173 1,010-1,234 1.13 (0.61-2.09)
4 (30, 140) 1,184-2,731 1,235-3,144 0.77 (0.39-1.51)
trend OR = 0.93 (0.75-1.15) p = 0.51
Iron, mg/day 1(35,137) 4.7-9.7 4.7-11.5 1.00
2 (26, 146) 9.8-11.8 11.6-13.7 0.71 (0.38-1.31)
3(37,135) 11.9-14.4 13.8-16.8 1.10 (0.57-2.12)
4 (39, 131) 14.5-63.5 16.9-50.4 1.22 (0.58-2.58)

trend OR = 1.12 (0.88-1.43) p = 0.37

flammatory bowel disease. PUFAs, which may be sub-
divided into n-3 and n-6 types, are present in cell
membranes as predominantly eicosapentaenoic acid (n—
3 derived) and arachidonic acid (n—6 derived). Both these
molecules can be metabolised to prostaglandins, throm-
boxanes and leukotrienes, which have stimulatory ef-
fects on the immune system [25-27] and could stimulate
colitis. The metabolites of arachidonic acid, including
prostaglandin E, and leukotriene B, have more pro-
nounced immuno-stimulatory effects than those de-
rived from eicosapentaenoic acid, such as prostaglandin

E; and leukotriene Bs [25-27]. These pro-inflammatory
effects include aggregation, chemotaxis and release of ly-
sosomal enzymes from neutrophils [25, 27]. A high di-
etary intake of PUFAs, particularly n-6-derived com-
pounds and their incorporation into colonic cell mem-
branes would lead to a source of pro-inflammatory
molecules which could hypothetically pre-dispose to ul-
cerative colitis. This PUFA hypothesis is consistent with
the finding of increased levels of both arachidonic acid
and its metabolites, PGE, and leukotriene B4 in the co-
lonic mucosa of patients with ulcerative colitis [28-30].

61



The degree of inflammatory cell infiltrate also correlated
with the mucosal arachidonic acid concentration (r =
0.89, p < 0.05) in one clinical study [30]. Furthermore,
the drugs used to treat ulcerative colitis, namely 5-ami-
nosalicyclic compounds, suppress PGE,; levels in a dose-
dependent manner [29]. The balance in the diet of n-3
and n-6 PUFAs may be important in the aetiology of ul-
cerative colitis, because of their differing immuno-stim-
ulatory properties. An analysis of the different sub-types
of PUFAs was not possible in this study, because not all
centres currently have data available on the different
classes, although this may be possible in the future. In
other work, three case-control studies have investigated
the intake of PUFAs prior to the development of ulcer-
ative colitis, although by the nature of the study design,
the possibility of recall bias needs to be considered [9, 12,
15]. Such a study from Israel of 54 patients with ulcer-
ative colitis, most of whom were diagnosed 3—-4 months
previously, showed that a high intake of polyunsaturated
fatty acids increased the risk of ulcerative colitis by 6.54
times (95% CI = 1.45-29.68) [12]. As the time interval
between diagnosis and recruitment was short, reporting
of pre-symptomatic diet was likely to be accurate. Simi-
lar results were obtained in a case-control study of 43
patients from Holland, all diagnosed within 5 months of
recruitment, which reported an odds ratio of 5.1 (95% CI
1.0-26.7) for the highest versus lowest tertile of intake
[9]. However, an investigation from Japan showed no dif-
ference between cases and controls in the consumption
of PUFAs, although here it is possible that the dietary
information was less accurate as patients had to remem-
ber their pre-symptomatic diet up to three years previ-
ously [15]. Furthermore, the fraction of n-3 PUFAs, as a
proportion of total PUFAs, is higher in the Japanese than
the Western diet. Therefore, due to the lesser pro-in-
flammatory affects of n-3s, compared to n-6s, this
would make it harder to detect differences in the total
intake of PUFAs between cases and controls in the Japa-
nese study. To help clarify whether the positive associa-
tion with PUFAs reported in this cohort study is caus-
ative other investigations are required, including further
prospective studies and randomised controlled trials of
a low-PUFA diet in patients with established disease.
This prospective study did not show any associations be-
tween other dietary constituents and ulcerative colitis.
However, if effects do exist but are small, then analysis
of more incident cases would be needed to detect these.
The investigation found no protective effect of an in-
creased dietary intake of fibre in preventing the develop-
ment of ulcerative colitis, although trials of fibre supple-
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mentation in patients with established disease have re-
ported benefits [31, 32]. In a placebo-controlled trial of 29
patients, ispaghula husk was superior in relieving gastro-
intestinal symptoms in patients in remission (p < 0.001)
[31]. Also a higher rate of improvement was recorded in
the intervention group (69% vs. 24%, p < 0.001). Simi-
larly, in a trial of 22 patients with quiescent ulcerative
colitis who took 20 g of dietary fibre, none suffered a re-
lapse, there was no increase in symptoms during the trial
and in patients reporting symptoms at baseline these sig-
nificantly improved at 3 months [32]. If a protective effect
of fibre does exist, then the mechanism may involve its
conversion by colonic bacteria to butyrate which is an en-
ergy source for colonocytes. However, a trial of 35 pa-
tients comparing sulphasalazine without a change in diet
against no sulphasalazine plus a high-fibre diet including
bran supplementation, showed the former was superior
in preventing relapse (20% vs. 75% relapse rate, p = 0.001)
[33]. Dietary factors may have different effects in both the
aetiology of disease and secondly as treatments in pa-
tients with established disease. The response to a high-
fibre diet needs to be further investigated and clarified in
both these areas.

The principal advantage of this investigation over
previous case-control studies was the removal of recall
bias, leading to dietary information which was not prone
to be differentially biased for cases versus controls. How-
ever, a limitation of this work, as in case-control studies,
is measurement error in recording diet, which probably
resulted in an under-estimation of any associations in-
cluding that of PUFAs. This error would mean that
smaller associations, which may indeed exist, would go
undetected. A more accurate method of assessing diet is
weighed records of food intake, but these are impractical
to use in large-scale epidemiological studies. A valida-
tion study, conducted in EPIC-Norfolk, UK, comparing
dietary intakes between 16-day weighed records and
food frequency questionnaires reported correlation co-
efficients between 0.39 and 0.90 for dietary variables
[22]. Of particular relevance to the findings of this study
was a Spearman correlation coefficient of 0.64 for fat in-
take. A further limitation of this study is that the marked
protective effect of appendectomy on the risk of ulcer-
ative colitis [34-36], could not be adjusted for due to in-
complete information being available for this procedure.
Possible, biological mechanisms for the negative associa-
tion include that firstly removal of the appendix reduces
the number of mesenteric lymph nodes, which may
affect the balance between ileocolonic helper and sup-
pressor lymphocyte function. Secondly, appendectomy



would remove any infectious agent in the appendix if
these were involved in the aetiology of ulcerative colitis.
However, although adjusting for appendectomy may al-
ter the results; this is probably unlikely as the procedure
does not result in any recommended dietary change. Fi-
nally, the generalizability of any cohort study, namely its
external validity, needs to be considered. The population
studied in this investigation was predominantly middle
aged to elderly, whereas ulcerative colitis is traditionally
regarded to be a disease presenting in earlier life. How-
ever, a large incidence study of patients with ulcerative
colitis presenting to centres across Europe, showed that
for men the age at presentation was similar across all age
groups, but for women the incidence declined with in-
creasing age [37]. Therefore, our study had an under-rep-
resentation of younger women with ulcerative colitis.
Furthermore, a greater proportion of patients in this co-
hort investigation had more widespread disease than
those in the European incidence study [38] (32% vs. 21%
for patients with disease proximal to the splenic flexure,
x> =8.7,p=0.003).

In summary, this study found a marginally signifi-
cant positive association between an increasing dietary
intake of total PUFAs and ulcerative colitis. Measure-
ment error may mean this effect is underestimated. This
may be a causative association because of a plausible bio-
logical mechanism and supporting evidence from other
biochemical and clinical investigations. The association
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