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Background/Aims
Most patients with irritable bowel syndrome (IBS) report food-related aggravation of symptoms. Wheat/gluten is one of the most
commonly incriminated. We studied the prevalence of self-reported wheat sensitivity in patients with IBS and in a healthy population
from a region in India consuming mixed-cereal diets, correlated it with serological and human leukocyte antigen (HLA) markers of
celiac disease, and evaluated the response to a wheat-free diet.
Methods
We surveyed 204 patients with IBS and 400 healthy persons for self-reported wheat sensitivity. Testing for IgA anti-tissue
transglutaminase and HLA DQ2 or DQ8 was done in individuals who reported wheat sensitivity. Consenting persons with wheat
sensitivity were put on wheat-free diet and monitored for symptom change.
Results
Twenty-three of 204 patients with IBS (11.3%) and none of the healthy subjects self-reported wheat sensitivity. Of 23 patients, 14
(60.9%) were positive for HLA DQ2 or DQ8 and none for anti-tissue transglutaminase antibody. After 6 weeks on wheat-free diet, all
19 participating patients reported clinical improvement; fewer patients had bloating, diarrhea, constipation, and easy fatigue.
Conclusions
Eleven percent of patients with IBS self-reported wheat sensitivity. None of them had positive celiac serology; 60.9% were positive for
HLA DQ2 and DQ8, suggesting a possible genetic basis. All of them improved symptomatically on a wheat-free diet.
(J Neurogastroenterol Motil 2021;27:596-601)
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Introduction
Exacerbation of symptoms by food intake, either as a direct or
delayed reaction, has been reported by more than one-half of patients with irritable bowel syndrome (IBS).1 Most patients (84.0%)
report meal-related symptoms to at least 1 food item; these are
associated with higher symptom severity scores and a reduced quality of life.2 A group of poorly absorbed short-chain carbohydrates
including fructose and lactose, fructans, galacto-oligosaccharides,
and polyols or sugar alcohols (fermentable oligosaccharides, disaccharides, monosaccharides, and polyols [FODMAPs]) has been
commonly incriminated in causation of symptoms.
Gluten-based products are cited as an offending culprit by
roughly 1 in 4 patients with IBS.2 A study in Indian patients with
IBS symptoms reported 0.8% prevalence of celiac disease (CD)
and 5.2% prevalence of potential CD.3 Patients in this study were
predominantly from the northern parts of the country where wheat
is a staple cereal; the findings may not be reproducible elsewhere
in India with mixed dietary habits (in southern India, for example,
rice is the staple cereal). While a small fraction of patients with IBS
(especially those with the diarrhea variety; IBS-D) may in fact have
CD, more patients reporting wheat sensitivity do not have the serological or histological features of CD (non-celiac gluten sensitivity
[NCGS]).4 NCGS is increasingly reported in the West among
IBS subjects; there are also reports from other countries of this phenomenon.3,5 Human leukocyte antigen (HLA) DQ2 and DQ8,
considered as markers of CD, increase the propensity to gluten
intolerance even in NCGS.6,7
The entity of NCGS or wheat sensitivity is gaining interest in
the lay and medical literature.8,9 Efforts have been made during the
past 5 years to define the diagnostic criteria for NCGS.4,10 Surveys
in the West have shown that 5% to 15% of the general population
consider themselves as gluten sensitive, and a fraction of them even
go on a gluten-free diet (GFD) (may not be strictly) by themselves.4
Most of these individuals have had no formal testing for their believed sensitivity.4,11
NCGS is also recognized in patients with IBS, especially in
those with IBS-D and the mixed (IBS-M) variety.9,12 Patients
with IBS often place themselves on a wheat- or GFD of their own
volition even in the absence of diagnosed CD.13 One of the consequences of such a trend is that it may lead to diagnostic delay, considerable waste of resources, and maybe nutritional deprivation.
The cosmopolitan city of Mumbai has a mixed population that
consumes both rice- and wheat-based diets. In this population, we

studied the prevalence of self-reported wheat sensitivity in patients
with IBS and in healthy subjects; we also studied the prevalence of
a sensitive serological test for CD (IgA anti-tissue transglutaminase
[tTg]) as well as of HLA DQ2 and DQ8. We then studied the
response to a wheat-free diet (WFD) in IBS patients with selfreported wheat sensitivity. There has been no data on these aspects
from such a population.

Materials and Methods
The clinical study was conducted in the Division of Gastroenterology, and the HLA studies at the Department of Transfusion
Medicine. The protocol and related documents were approved by
the institutional review board (Project No. 1026-16-PA).
All patients with IBS (Rome III criteria), aged 17 to 80 years,
seen in the outpatient clinic between October 2016 and November
2019, were screened for enrollment in this prospective observational
study.

Primary and Secondary Outcomes
Our primary outcome measure was to ascertain and compare
the prevalence of self-reported wheat sensitivity in patients with IBS
and in a healthy population. As secondary outcome measures, we
compared the prevalence of self-reported wheat sensitivity in the
subgroups of patients with IBS, namely, IBS-D, IBS-constipation
(IBS-C), and IBS-M. In addition, we ascertained the prevalence
of serological marker (IgA anti-tTg) and HLA markers (DQ2
and DQ8) for CD in patients with IBS and self-reported wheat
sensitivity, and the prevalence of HLA DQ2 and DQ8 in a healthy
population. Patients with IBS and self-reported wheat sensitivity
were then kept on a WFD to ascertain response to it.

Study Design and Protocol
With a reported average prevalence of NCGS of 5.0% in the
general population and approximately 10.0% in IBS patients,14 a
minimum required sample size of 185 IBS patients was calculated
at 95% confidence level and 80% power, using ClinCalc Sample
Size Calculator (www.clincalc.com). Considering 10% dropout, the
final required sample size was 204 IBS patients.
Thus, 204 consecutive consenting patients with IBS were
enrolled for a pro forma survey on self-reported wheat sensitivity.
With enrolment ratio of 1:2, 400 healthy adult subjects (defined
as “never consulted for chronic, ie, more than 6 months’ duration,
gastrointestinal complaint”), aged 17 to 80 years, also participated
in the survey; they were identified by convenience sampling from
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the community. Consecutive consenting persons with self-reported
wheat sensitivity were counseled for testing for serological and
HLA markers of CD, and were also counseled for a 6-week trial
with WFD. The 6-week duration was chosen because it has been
shown that in CD, most patients (77%) resolve their clinical symptoms within a month after commencing a GFD.15
Patients with previously diagnosed CD and those with IBS on
self-imposed gluten restriction in the diet were excluded from serological/HLA testing and from the trial on WFD.
Written informed consent was taken from all patients and
healthy subjects participating in the one-point pro forma survey.
Additional consent was taken from those who agreed to provide
blood samples (8 mL) for testing for IgA anti-tTg and HLA DQ2
and DQ8, as well as those who agreed to participate in the trial with
WFD. Those willing to participate in the trial with WFD were referred to a dietician who provided information on how to undertake
such a diet.
The IBS Severity Scoring System (IBS-SSS)15 was used to assess the severity of IBS symptoms; scores range from 0 to 500 with
higher scores indicating more severe symptoms. For the purpose
of analysis, IBS patients were divided into 3 groups according to
the following cut-off values: < 175 mild IBS; 175-300 moderate
IBS; and > 300 severe IBS. The wheat-sensitive IBS patients were
given the IBS-SSS questionnaire to complete on Day 0 (day before
commencing WFD), and then during the WFD period at 4 and 6
weeks. After 6 weeks, patients were advised to return the questionnaire. A reduction of 50 points on the IBS-SSS was considered
clinical improvement.
Following these assessments patients in whom IBS symptoms
had improved were asked whether they were planning to continue
with a WFD for the foreseeable future (yes/no answer). In those
who answered “yes,” a re-consultation was done 3 months later to
assess sustainability of the diet and symptom scores.

Statistical Methods
Quantitative parameters are expressed as mean (SD), and
qualitative variables as numbers and frequencies or percentages.
Student’s t test was used for quantitative variables, and chi-square
test and Fisher’s exact test for qualitative variables, as appropriate. A
P -value of less than 0.05 was considered statistically significant.

Results
The 204 IBS patients in the pro forma survey included 119
men (58.3%); the 400 healthy subjects in the survey included 276
men (69.0%). There was no difference in proportions of males and
females between the subtypes of IBS. The median age was 36 years
(interquartile range = 17) in IBS patients and 40 years (interquartile
range = 16) in the healthy subjects.

Wheat Sensitivity
Twenty-three (11.3%) of the 204 patients with IBS self-reported wheat sensitivity (Table 1); none of the 400 healthy subjects selfreported wheat sensitivity.

Symptom Analysis
Table 2 shows the difference in symptoms between non-wheatsensitive and wheat-sensitive patients with IBS. Only the difference
in bloating and joint pain was statistically significant, being higher in
the wheat-sensitive group. In most patients with IBS, bloating was
the predominant symptom (76.0%) including 132 of 181 (73.0%)
in the non-wheat-sensitive group and all 23 (100.0%) in the wheatsensitive group. Bloating was more common (P < 0.001) in IBSTable 2. Symptoms as per Wheat Sensitivity

Symptoms
Table 1. Distribution of Subtypes of Irritable Bowel Syndrome as per

Wheat Sensitivity
IBS
subtypes

Total
(N = 204)

IBS-D
IBS-C
IBS-M

82 (40)
61 (30)
61 (30)

Non-wheat- Wheat-sensitive
patients
sensitive patients
(n = 23)
(n = 181)
72 (40)
52 (29)
57 (31)

10 (44)
9 (39)
4 (17)

IBS-D, -C and -M are subtypes diarrhea predominant-, constipation predominant-, and mixed irritable bowel syndrome (IBS).
Data are presented as n (%).
No significant difference in distribution between the three IBS subtypes. (P = 0.300).
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Non-wheat- Wheat-sensitive
patients
sensitive patients
(n = 23)
(n = 181)

Bloating
Diarrhea
Constipation
Mixed (constipation
and diarrhea)
Abdominal pain
Easy tiredness
Nausea
Headache
Joint pain
Data are presented as n (%).
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P -value

132 (73)
72 (40)
52 (29)
57 (31)

23 (100)
10 (43)
9 (39)
4 (17)

0.001
0.730
0.300
0.170

31 (17)
80 (44)
8 (4)
34 (19)
26 (14)

5 (22)
10 (43)
2 (9)
6 (3)
7 (30)

0.290
0.940
0.800
0.690
0.048
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Table 3. Symptom Distribution Before and at 6 Weeks on Wheat-free

Diet in Wheat-sensitive Patients With Irritable Bowel Syndrome
Symptoms
Bloating
Diarrhea
Constipation
Mixed
Abdominal pain
Easy tiredness
Nausea
Headache
Joint pains

Wheat-free diet
Before

At 6 wk

19
8
7
4
5
10
3
6
7

0
2
1
1
2
4
2
4
5

P -value
< 0.001
0.027
0.016
0.140
0.200
0.043
0.460
0.460
0.480

Data are presented as number.

D patients (71 of 82 [86.6%]) as compared to IBS-C (44 of 61
[72.1%]) and IBS-M (40 of 61 [65.6%]).

IgA Anti-tissue Transglutaminase Serology
None of the 23 self-reported wheat-sensitive patients tested
positive for IgA anti-tTg.

Human Leukocyte Antigen DQ2/DQ8
Of 23 IBS patients who self-reported wheat-sensitivity, 13 patients (8 males), ie, 56.5%, were positive for HLA DQ2 haplotype
and 1 female (4%) for HLA DQ8 haplotype. HLA DQ positivity
was higher in IBS-D (10 of 10 patients) than in IBS-C (4 of 9 patients), but the difference was not significant (P = 0.057).

Response to Wheat-free Diet
Of 23 IBS patients who self-reported wheat sensitivity, 4 did
not consent for the 6-week WFD trial. After 6 weeks of WFD in
the 19 consenting patients, the number of patients with bloating, diarrhea, constipation, and easy tiredness was significantly decreased.
Bloating was the most commonly reported (all 19 patients) improved symptom (Table 3).

Irritable Bowel Syndrome Severity Scoring System
Pre and Post Wheat-free Diet
Twelve of 19 patients (63.2%) had severe (> 300) IBS-SSS,
6 (31.6%) had moderate (176-300) IBS-SSS, and only 1 (5.3%)
had mild (75-175) IBS-SSS before starting the WFD trial. Post 6
weeks of WFD, all 19 patients had clinical improvement (50-point
reduction on IBS-SSS): only 1 patient (5.3%) had severe IBS-SSS,
2 (10.5%) had moderate IBS-SSS, and 16 patients (84.2%) had

mild IBS-SSS (P < 0.001). All 10 HLA DQ2-positive patients (8
IBS-D and 2 IBS-C) showed IBS-SSS improvement (9 with severe IBS-SSS and 1 with moderate IBS-SSS changed to mild IBSSSS) on WFD.
All 19 patients were contacted at 3 months after completion of
the 6-week WFD trial. Thirteen of them were following a wheatrestricted diet as per tolerance; 6 with mild symptoms planned to
continue WFD long term.

Discussion
Patients with IBS often attempt to identify foods that induce
symptoms. There are no clear guidelines on what types of elimination diets should be prescribed empirically to them, and the types
of food that should be included in a challenge. Elimination diets do
not have mechanistic evidence or clinical evidence to defend their
continued use16 and may lead to nutritional inadequacy. In a Norwegian study, 12.0% of patients with IBS were considered to have a
nutritionally inadequate diet due to exclusions.17 Interest in restrictive diets has focused on lactose, FODMAPs, and gluten; gluten
has recently attracted the most attention. Many people, including
celebrities, have endorsed gluten-free diets for the relief of IBS
symptoms.18
We surveyed the prevalence of self-reported wheat sensitivity
among patients with IBS and a healthy cohort, and correlated that
with serological and genetic markers of CD. Our study is the only
one from India to evaluate the prevalence of self-reported wheat
sensitivity in IBS patients and healthy subjects. Mumbai is a cosmopolitan city, with residents hailing from all over the country and
consuming mixed diets; the population we studied was therefore
likely to be representative of the country. We report 11.3% prevalence of self-reported wheat sensitivity among IBS patients, which is
comparable to globally reported prevalence rates.2,18-21 None of the
healthy individuals reported wheat sensitivity.
None of our IBS patients who self-reported wheat sensitivity was positive for anti-tTg antibody. This was in contrast to the
reported prevalence of 6.1% among IBS patients in the study from
Delhi.3
Fourteen (60.9%) of the 23 wheat-sensitive IBS patients were
positive for HLA DQ2 or DQ8, suggesting a possible susceptibility to wheat sensitivity-related disease. This prevalence was not
significantly higher when compared to the 44.7% prevalence in
healthy kidney donors whose data were available in our HLA Lab
(Supplementary Material); a type II error is possible because of the
small number of IBS patients. There is wide variation in reported
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HLA positivity in different parts of the world.20,22-25 As reported by
Wahnschaffe et al,26 we too noted better response to WFD in those
who were HLA-DQ2 haplotype positive.
The term non-celiac “gluten” sensitivity continues to be in common use27 but is a misnomer in those who report wheat sensitivity,
as components of wheat other than gluten may be responsible for
the symptoms.24,27 In their review on the content of FODMAPs
in the Indian diet, Mehtab et al28 classified wheat as a high-FODMAPs source. Sharma et al29 reported that close to 14.4% of Indian
patients with IBS (and 2.5% of normal individuals) had intolerance
to fructose. Hence our preference for the term “self-reported wheat
sensitivity” in these individuals.
Our study has limitations: it was not a randomized controlled
trial; a future study could prospectively compare the outcome in
those who continued with wheat versus those who went on a wheatfree diet, among those self-reporting wheat sensitivity. Secondly, we
do not have data on duodenal histology in the patients with IBS
who self-reported wheat sensitivity. Finally, the data on HLA DQ2
and DQ8 in healthy individuals could not be obtained because they
did not have wheat sensitivity, depending on the study design.
In conclusion, 11.3% of patients with IBS self-reported wheat
sensitivity in our study; this figure is far in excess of the reported
incidence of CD in patients with IBS in northern India.3 None of
them had positive serologic marker for CD (NCGS), but 60.9%
(versus 44.7% in healthy kidney donors) had a predisposing genetic
factor (HLA DQ2 or DQ8). Wheat-free diet (which avoids not
only gluten but also non-gluten proteins and fructans) led to significant improvement in symptoms, in patients who self-reported wheat
sensitivity, especially in those with HLA DQ2 haplotype. None of
the surveyed 400 healthy subjects self-reported wheat sensitivity.
Our study is probably the only study from India exploring self-reported wheat sensitivity and correlating symptoms with serological
and HLA markers of CD; it was done in a region that has a mixed
rice- and wheat-eating population.
We recommend that HLA testing alone should not be considered for screening for CD. Studies are needed to evaluate intestinal
mucosal injury in subjects with self-reported wheat sensitivity with
or without HLA markers. While wheat-free diet can lead to significant improvement in symptoms in IBS patients who self-reported
wheat sensitivity, health professionals should educate their persons
who undertake gluten-free diet on their own regarding the uncertainty of their diagnosis; these subjects can titrate their exposure to
gluten/wheat as tolerated and should be warned that inappropriate
dietary restrictions can cause nutritional deficiencies. Follow-up
studies are required in those with self-reported wheat sensitivity with
600

or without HLA markers, to determine the likelihood of evolving
into CD.

Supplementary Material
Note: To access the supplementary material mentioned in this
article, visit the online version of Journal of Neurogastroenterology and Motility at http://www.jnmjournal.org/, and at https://doi.
org/10.5056/jnm20086.
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