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ORIGINAL ARTICLE

Perceived food intolerance in subjects with irritable
bowel syndrome - etiology, prevalence and
consequences

KW Monsbakken', PO Vandvik'? and PG Farup'?
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University of Science and Technology, Trondheim, Norway

Obijectives: This study estimates the prevalence of perceived food intolerance and its consequences in subjects with irritable
bowel syndrome (IBS), evaluates the utility of common tests for food intolerance, studies the relation between perceived food
intolerance and other disorders, and discusses the etiology.

Design: Cross-sectional study.

Setting: National health survey.

Subjects: A selection of the population (n=11078) in Oppland county, Norway, was invited to a health screening, and a sample
of subjects with IBS were included in the study.

Interventions: A medical history of food intolerance, musculoskeletal pain, mood disorders and abdominal complaints was
taken, and tests were performed for food allergy and malabsorption. A dietician evaluated the dietary habits of the subjects.
Results: Out of 4622 subjects with adequately filled-in questionnaires, 84 were included in the study, 59 (70%) had symptoms
related to intake of food, 62% limited or excluded food items from the diet and 12% had an inadequate diet. The mean
numbers of food items related to symptoms and the number of foods limited or excluded from the diet were 4.8 and 2.5,
respectively. There were no associations between the tests for food allergy and malabsorption and perceived food intolerance.
Perceived food intolerance was unrelated to musculoskeletal pain and mood disorders.

Conclusions: Perceived food intolerance is a common problem with significant nutritional consequences in a population with
IBS. The uselessness of current antibody tests and tests for malabsorption and the lack of correlation to psychiatric co-morbidity
make the etiology obscure.
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Introduction

Perceived food intolerance, defined as symptoms related to
intake of food with or without objective findings, is reported
by 25-65% of patients with irritable bowel syndrome (IBS)
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(Locke et al., 2000; Simren et al., 2001b; Zar et al., 2001). It
has been linked up with immunological, allergic, toxic and
psychiatric mechanisms, but the etiology is poorly under-
stood (Rix et al., 1984; Nanda et al., 1989; Zar et al., 2001;
Barbara et al., 2002; Isolauri et al., 2004). Musculoskeletal
pain and psychiatric disorders are also common in these
subjects (Vandvik and Farup, 2004; Vandvik et al., 2004).
Nearly all available information is based on studies in
primary and secondary care, but, far from all subjects with
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IBS, is seen by the health-care system. The prevalence and
consequences of perceived food intolerance, and the relation
to other disorders in subjects with IBS in the population, is
less studied (Locke et al., 2000). The high prevalence of IBS in
the population (8-14%) makes this knowledge even more
important (Thompson et al., 2002; Vandvik and Farup,
2004).

This population-based cross-sectional study estimates the
prevalence of perceived food intolerance and its conse-
quences for dietary habits and nutrition in subjects with IBS,
evaluates the utility of common diagnostic tests for food
intolerance, studies the relation between perceived food
intolerance and musculoskeletal pain and psychiatric dis-
orders, and discusses the etiology of perceived food intoler-
ance in the light of the findings.

Materials and methods

Subjects

All persons in Oppland County, Norway, born in 1970, 1960,
1955, 1940 and 1925, were invited to participate in a
population-based health study (the OPPHED Study 2000-
2001) conducted by the National Health Screening Service of
Norway who also collected the data in 2001. All persons with
IBS (according to the Rome II criteria) and ‘alarm symptoms’
were invited to the local hospital for further investigations,
and those without organic disease were eligible for this
study.

Study design

The study has a cross-sectional design. The participants had a
consultation with a doctor interested in the management of
patients with IBS and a dedicated dietician.

Methods

Health study. The participants in the OPPHED study filled in
detailed questionnaires with information about age, sex,
smoking habits, overall state of health, presence of fibro-
myalgia/chronic musculoskeletal pain syndrome (rated: yes,
no) and previous or actual psychiatric disorder, for which
they had applied for help (rated: yes, no). Musculoskeletal
pain/stiffness in the neck/shoulders, arms/hands, upper
back, lower back, hips/legs/feet and “other” during the last
4 weeks were registered, the duration of each symptom was
noted as more or less than 2 weeks, and a musculoskeletal
symptom score was calculated, with range 0-24. Hopkin
Symptom Check List 10 (HSCL-10) with a cutoff value of
1.85 as the upper normal limit was used for the assessment of
mood disorders (mainly anxiety and depression) (Strand
et al., 2003). The musculoskeletal questionnaire and HSCL-
10 have been translated into Norwegian, validated and
extensively used in the national surveys of the Norwegian
Institute of Public Health. Abdominal complaints were
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assessed with a questionnaire based on the Rome II criteria
for functional bowel disorders, and the presence of ‘alarm
symptoms’ (weight loss last year, blood in the stools and
colorectal cancer in first-degree relatives) was noted.

Consultation at the local hospital. The participants filled in a
questionnaire prior to any investigation. The frequency (<1
day/week, 2-3 days/week, 4-5 days/week and > 5 days/week)
and severity (none, mild, moderate, severe) of the abdominal
symptoms were assessed, and a symptom score was calcu-
lated for each subject as the product of frequency and
severity (range 0-12). They noted in detail their dietary
habits and perceived food intolerance and specified the
relation between abdominal symptoms and 31 food items.

All participants had a medical history of past and current
disorders taken, including recent and concurrent medica-
tion, and a physical examination performed. Blood was
collected for hematology and biochemistry, including food
antibodies (total IgA, IgA and IgG against gliadin and gluten,
IgA antibodies against lactalbumin, lactoglobulin, casein and
ovalbumin), tests for celiac disease (serum endomysium or
transglutaminase antibodies in subjects with elevated IgA or
IgG against gliadin and gluten) and malabsorption. Tests
were performed for lactose malabsorption (H, and CHg
breath test) and Helicobacter pylori infection (ImmunoCard
STAT HpSA, Orion Diagnostica). Subjects with recurrent,
rapid onset of symptoms after intake of one or more
specified food items were tested with total IgE and IgE
antibodies against the specified food, and other tests like
blood in the stools, upper g-i endoscopy with small bowel
biopsies, colonoscopy, etc were performed when judged
relevant. Subjects with an organic disease were excluded.

All participants had a consultation with a dedicated
dietician and explained their opinion on the relation
between symptoms and the diet. The dietician clarified their
dietary habits and judged the nutrition with regard to health
damage.

Statistics

The analyses were performed with #-test and Mann-Whitney
U-test (for variables with and without normal distribution),
%? test (with linear-by-linear association when appropriate),
k-statistics and nonparametric correlation analyses (Spear-
man’s p) with the statistical packages SPSS® v.12 and
StatXact™ v.6. Two-tailed significance tests were used, P-
values <0.05 were regarded as statistically significant, 95%
confidence intervals (CI) were calculated for the main
variables, and exact tests were used when possible.

Ethics

The study was approved by the Regional Committee for
Medical Research Ethics at the University of Oslo and The
Data Inspectorate, Oslo, Norway, and performed according
to the Declaration of Helsinki.
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Figure 1 Number of subjects in the health-screening survey, and
the selection of participants for the study.

Results

Out of 185000 inhabitants in Oppland County, Norway,
11078 were invited to participate in the health survey, 4622
filled in the questionnaire about abdominal symptoms and
388 had IBS. Figure 1 shows how 84 subjects with IBS and
‘alarm symptoms’ (26 men and 58 women) with mean age
48.5 years (s.d. 15.0) were selected from the health survey for
participation in the study. In all, 59 subjects (70%) had
symptoms of IBS related to intake of food, and the mean
number of food items related to symptoms was 4.8 (range 0-
19). Out of 82 subjects with completely filled-in question-
naires, 51 (62%) had limited or excluded food items from the
diet, and the mean number of limited or excluded food items
was 2.5 (range 0-14). Table 1 shows the relation between
intolerance and avoidance against food and the individual
food items. Altogether, 10 subjects (12%) were judged to
have an inadequate diet, three of them had a low energy
intake with wunder-nourishment and weight loss, two
avoided fat to the extreme, two had an exceptionally
unvaried diet and seven were at risk of vitamin and mineral
deficiency (some subjects had more than one reason for an
inadequate diet).

The agreement between intolerance to a food item and an
abnormal test against the item was not statistically signifi-
cant (Table 2). Tests for total serum-IgE and IgE antibodies
against specific food were taken in 16 subjects, two had
elevated total IgE and none had significantly elevated
antibodies against specific food items.

Table 3 gives the characteristics of subjects with and
without perceived food intolerance; there were no statisti-
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Table T Number and proportion of subjects with abdominal symptoms
related to intake of each food item, and the corresponding values for
those who limit or exclude the food items from the diet

Limit or avoid the
food (no. and

Perceived food
intolerance (no. and

Food items (number of
responses in brackets)

proportion) proportion)
Diary products and egg (84)
Milk 35 (41.7%) 29 (34.5%)
Cheese 12 (14.3%) 12 (14.3%)
Egg 10 (11.9%) 5 (6.0%)
Vegetables (84)
Corn 8 (9.5%) 5 (6.0%)
Peas 18 (21.4%) 14 (16.7%)
Tomato 8 (9.5%) 3 (3.6%)
Green and red pepper 15 (17.9%) 11 (13.1%)
Celery 9 (10.7%) 4 (4.8%)
Onion 30 (35.7%) 20 (23.8%)
Cabbage 29 (34.5%) 24 (28.6%)
Potato 8 (9.5%) 0 (0.0%)
Fruits and nuts (84)
Orange 11 (13.1%) 8 (9.5%)
Pear 9 (10.7%) 6 (7.1%)
Apple 12 (14.3%) 10 (11.9%)
Bananas 10 (11.9%) 7 (8.3)
Nuts 15 (17.9%) 8(9.5%)
Cereals (84)
Flour from wheat 12 (14.3%) 9 (10.7%)
Pasta 7 (8.3%) 6 (7.1%)
White bread 11 (13.1%) 7 (8.3%)
Whole grain bread 4 (4.8%) 4 (4.8%)
Dark crisp bread 2 (2.4%) 1 (1.2%)
Meat (84)
Dark meat 12 (14.3%) 12 (14.3%)
White meat 2 (2.4%) 2 (2.4%)

Drinks and other (84)

Coffee 22 (26.2%) 22 (26.2%)
Tea 13 (15.5%) 8 (9.5%)
Chocolate 21 (25.0%) 9 (10.7%)
Sugarfree chewing — gum 5 (6.0%) 3 (3.6%)
Alcohol (71)
Red wine 8 (11.3%) 4 (4.8%)
White wine 7 (9.9%) 1 (1.2%)
Beer 12 (16.9%) 10 (11.9%)
Brandy 10 (14.1%) 3 (3.6%)

cally significant differences between the groups. Figure 2
shows the correlations between perceived food intolerance
(measured as the number of food items related to abdominal
symptoms) and musculoskeletal pain score and mood
disorders (HSCL-10); the correlations were not statistically
significant. The correlation between musculoskeletal pain
score and mood disorders (HSCL-10) was, on the other hand,
highly statistically significant (Spearman’s p 0.43, P<0.001)
(data not shown).
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Table 2 Number and proportion of subjects with intolerance against some food items and the number and proportion with positive tests against the
same foods, and the agreement between the perceived intolerance and tests for intolerance

Food item (no. of subjects) Intolerance Test Positive test (no.  Agreement K 95% Cl Significance
(no. and proportion) and proportion)
Milk and/or cheese (77) 35 (45%) Lactose 5 (6.5%) 58% 0.10 —0.03; 0.22 NS (P=0.25)
malabsorption

Milk and/or cheese (79) 33 (42%) Milk antibodies? 6 (7.6%) 61% 0.09 —0.05; 0.23 NS (P=0.39)
Egg (79) 10 (13%) Egg antibodies® 0 (0%) 87% — — —
Food with gliadin/gluten 18 (23%) Gliadin/gluten 15 (19%) 63% -0.11 —0.30; 0.08 NS (P=0.50)
79) antibodies®

NS = not significant.

“gA antibodies against lactalbumin, lactoglobulin or casein.
PIgA antibodies against ovalbumin.

“IgA or IgG antibodies against gliadin or gluten.

Table 3 Characteristics of subjects with and without perceived food intolerance

Characteristics Food intolerance (no. 59) No food intolerance (no. 25) Statistics
Male/female (%) 27173 40/60 NS (P=0.30)
Age in years (mean, s.d.) 46.5 (14.2) 53.0 (16.0) NS (P=0.07)
BMI (mean, s.d.) 26.1 (4.0) 25.8 (5.8) NS (P=0.84)
Daily smokers (%) 23 36 NS (P=0.28)
Helicobacter pylori positive (%) 18 27 NS (P=0.37)
Abdominal symptom score (mean, s.d.) 3.1 (1.9) 3.2 (2.6) NS (P=0.90)
Diarrhoea predominant IBS (%) 48 29 NS (P=0.15)
State of health

Bad/not quite good/good/excellent (%) 4/33/51/12 0/63/29/8 NS (P=0.17)
Fibromyalgia/chronic musculoskeletal pain syndrome (%) 20 24 NS (P=0.77)
Musculoskeletal pain/stiffness score (mean, s.d.) 6.7 (5.0) 9.1 (7.2) NS (P=0.13)
Applied for help for psychiatric disorder (%) 32 32 NS (P=1.00)
HSCL-10 score (mean, s.d.) 1.61 (0.55) 1.52 (0.30) NS (P=0.35)

The results are given as percentage or mean with s.d. BMI: Body mass index; NS =not significant. HSCL-10: Hopkin Symptom Check List 10.

Discussion

This population-based study shows that perceived food
intolerance is highly prevalent (70%) and has considerable
consequences in subjects with IBS. One other population-
based study reports a prevalence rate of perceived food
intolerance above 50% among subjects with IBS (Locke et al.,
2000). This is significantly higher than the prevalence
reported in the general population, which is 20-25% (Young
et al., 1994; Locke et al., 2000). The prevalence of perceived
food intolerance in subjects with IBS in the population seems
to be as high as the rates reported in studies in primary and
secondary care, where 20-65% attribute their symptoms to
adverse food reactions (Simren et al., 2001b; Zar et al., 2001).
Milk seems to be the food item most frequently associated
with the symptoms (Nanda et al., 1989; Simren et al., 2001b).
Wheat and eggs are other products often associated with
symptoms in other trials, whereas vegetables, coffee and
chocolate were more frequently reported in this study.

The consequences of perceived food intolerance are less
focused in literature than the intolerance per se. In all, 62%
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of the population with IBS limited or excluded one or more
food item from the diet (the mean number was 2.5) and 12%
had made changes in their diet to such an extent that health
damage was judged as possible in the long run. We are not
aware of any population-based study of the consequences of
perceived food intolerance. It is likely that the intolerance
and dietary changes affect the quality of life, and have
psychosocial and medical implications at least in those with
extensive problems, but a detailed analysis of such con-
sequences was not part of this study. The problem deserves
attention since IBS is such a common disorder (Thompson
et al., 2002; Vandvik and Farup, 2004).

The etiology and pathogenesis of perceived food intoler-
ance is poorly understood. Common tests for food anti-
bodies and malabsorption are in most studies, like this one,
to no avail (Dainese et al., 1999; Farup et al., 2004). The only
exception might be screening for celiac disease, although no
subjects with celiac disease were detected in this study
(Sanders et al., 2001). Perceived food intolerance is far more
common in the population than demonstrable sensitization
to food allergens, the prevalence rates are 20-25% and < 6%,
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Figure 2 The correlation between food intolerance and muscu-
loskeletal pain score (at the top) and mood disorders (at the
bottom).

respectively, and symptoms seems to discriminate IBS from
IgE-mediated food allergy (Young et al., 1994; Gislason et al.,
1999; Locke et al., 2000; Neri et al., 2000). Lactose
malabsorption is uncommon and unrelated to IBS in north-
ern Europe where this study was carried out, but might be of
importance elsewhere (Farup et al., 2004). As the number of
tests for food hypersensitivity/allergy was not exhaustive and
food elimination-challenge tests were not performed, some
cases with true nonallergic or allergic food intolerance might
have been missed, such as delayed type food allergy. The
significance of gliadin/gluten antibodies in subjects without
celiac disease in unknown. But, in all, it is unlikely that
known immunological or nonimmunological mechanisms
can explain anything but a small proportion of perceived
food intolerance in subjects with IBS.
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Since organic mechanisms seldom explain perceived food
intolerance and somatic unexplained comorbidity (like
musculoskeletal pain) and psychiatric disorders are common
in subjects with IBS (32% of the subjects in this study had
applied for help for a psychiatric disorder compared to 14%
of the population in Oppland), the symptoms could be
attributed to psychiatric factors. This is supported by studies
in specialized units. Patients presenting at an allergy clinic
with supposed food allergy were almost identical, with
new psychiatric out-patients referrals in terms of psychiatric
symptomatology (Rix et al., 1984). Since no such correlation
is demonstrable in population-based studies like this one,
the findings in specialized clinics are probably due to
selection bias (Peveler et al., 1996; Knibb et al., 1999). The
lack of correlation between perceived food intolerance
and somatic unexplained comorbidity (like musculoskeletal
pain) and psychiatric disorders in population-based studies
make it unlikely that perceived food intolerance has a
psychiatric etiology. Perceived food intolerance sets apart
from fibromyalgia and musculoskeletal pain syndromes that
are always, as in this study, correlated to psychiatric disorders
(Vandvik and Farup, 2004; Vandvik et al., 2004).

Since common tests for food intolerance and psychiatric
disorders are unable to explain perceived food intolerance,
other mechanisms should be evaluated. Psychological fac-
tors not measured in this study, such as attribution, might be
involved in the pathogenesis. The established changes in
visceral sensory, perceptual and neuroendocrine responses
seen in these subjects has been related to low-grade mucosal
inflammation, IgG antibodies and other aspects of food
allergy, infections, changes in the microflora, etc (Simren
et al.,, 2001a; Barbara et al., 2002; Isolauri et al., 2004;
Posserud et al., 2004). All these aspects of perceived food
intolerance deserve further investigations.

The study of subjects from a population-based national
survey reduces the selection bias with regard to organic and
psychiatric co-morbidity seen in studies from primary and
secondary care, and is a major strength of this study.
Although the attendance to the health survey was lower
than desired, the impact of self-selection in a similar large
population-based Norwegian survey was judged to have little
impact on the results (Sogaard et al., 2004). The inclusion
of only those with IBS and ‘alarm symptoms’ was done for
capacity reasons, and might have induced a bias. The
subjects were included when thorough investigations had
excluded organic disease, which assures that the diagnoses of
IBS were correct. Moreover, after exclusion of subjects with
organic disorders, the ‘alarm symptoms’ in the subjects
taking part in the study were of minor or no importance and
in part due to misunderstanding during the health screen-
ing. It is therefore unlikely that this has induced a selection
bias.

IBS is a disorder presumed to be caused by adverse
reactions to food; perceived food intolerance is common in
these subjects, and dietary advice is part of the treatment
recommendations (Ortolani et al., 1999; Jones et al., 2000).
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Perceived food intolerance is, however, still in large an
unexplained symptom. Common diagnostic tests are of
little, if any, value, and psychiatric illness cannot explain the
disorder, which has significant consequences for nutrition
and state of health for a subset of the affected subjects.
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