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ABSTRACT  

Background – A significant number of irritable bowel syndrome (IBS) patients report onset of 

symptoms after ingestion of a specific food, including those containing gluten. NCGS includes both 

intestinal and extra-intestinal symptoms which are related to the ingestion of gluten containing food-

after exclusion of celiac disease (CD) and wheat allergy. The overlap between irritable bowel syndrome 

(IBS) and NCGS has been described but the knowledge of the etiopathogenesis of this clinical entity 

is incomplete. In Brazil, data on the prevalence of IBS and its association with food intolerance are 

scarce. Objective – To study the prevalence of SRGS in a group of volunteers diagnosed with IBS in 

a Brazilian community. Methods – A total of 400 volunteers over 18 years old were selected from 

students and staff of the Medical School of the Fluminense Federal University, Brazil. Participants 

completed a questionnaire divided in basic demographic information (age, sex), evaluation of IBS 

diagnosis in accordance with the Rome III criteria and self-reported food intolerance, including gluten. 

Results – Eighty-seven (21.7%) (Group I) [mean age 30.4±12.65 (77.4%) females] fulfilling the Rome 

III criteria for IBS. Twenty-six (32%) reported gastrointestinal symptoms after ingestion of food in 

general and 28 (32.1%) after gluten ingestion. Within the 313 volunteers non-IBS (78.2%) (Group II) 

[mean age 30.6±21.77, 215 (68.2%) females] 66 (21%) and 50 (15.9%) reported gastrointestinal 

symptoms after ingestion of food in general and gluten respectively. Demographic data (mean age and 
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sex) were not statistically different when we compared the two groups of volunteers (p>0.05). 

Conclusion – The report of gastrointestinal symptoms after ingestion of food in general and gluten-

containing foods were statistically different in the two groups (p<0.05). The interaction between IBS, 

food intolerance and NCGS needs to be better defined, since the role of diet in IBS and its feeding 

management is an essential condition for the treatment of most of those patients 

 

Keywords: IBS; NCGS; SRGS; prevalence; Brazilian community. 

 

 

1 INTRODUCTION  

Irritable bowel syndrome (IBS) is one of the most common gastrointestinal diseases, with an 

estimated overall prevalence of 10% to 20% [1-5]. Characterized by recurrentsymptoms and 

multifactorial etiopathogenesis, IBS has no biological markers available for its diagnosis [1-5]. Given 

the complexity of its pathophysiology and the clinical subgroups resulting from this set of options, IBS 

is clinically defined as a biopsychosocial disease [7,8]. 

A significant number of IBS patients have reported that their symptoms are triggered by at least 

one food item [9-12]. Several food groups, such as fermentable oligosaccharides, disaccharides, 

monosaccharides, polyols and gluten/wheat, have been recognized as possible triggers of symptoms 

compatible with IBS diagnosis [12-19] and a subset of IBS patients report worsening symptoms when 

they consume gluten-containing foods [16-21]. 

This association is included in the concept of IBS type disorders [22]. One of the IBS-like 

disorders was defined as non-celiac gluten sensitivity (NCGS). NCGS includes both intestinal and 

extra-intestinal symptoms which are related to the ingestion of gluten-containing food after exclusion 

of celiac disease (CD) and wheat allergy [22-25]. This association between gluten intake and the 

occurrence of symptoms in the absence of CD and wheat allergy was first described in the late 1970s 

by Cooper and Ellis and recently defined by the Salerno criteria [26,27].NCGS is a new clinical entity 

without a specific clinical outline and the NCGS nomenclature is often used in the media and at the 

professional level, piquing the interest of the scientific community and the general population. Some 

authors report that NCGS was described in 6% of the population. Increased global wheat consumption 

in recent decades and higher gluten concentration in the various forms of wheat foods available for 

daily consumption could be associated with this high prevalence [22,27,28]. 

However, many questions related to this clinical entity remain unanswered. The true prevalence 

of NCGS, diagnostic criteria or biomarkers, the specific wheat ingredient that triggers the symptoms, 

and the immunopathological process associated with the symptoms are not yet identified. In addition, 

the high frequency of self-diagnosis, stimulated by the media, has been a barrier to the proper 

evaluation of patients [22,27-38]. 

Overlapping IBS with NCGS has also raised many questions, mainly because it may influence 

the therapeutic treatment of IBS patients who report food intolerance and the onset of IBS-compatible 
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symptoms after ingestion of gluten-containing foods that improve with their withdrawal [39-42]. 

However, most of these patients report intolerance and worsening of symptoms with other nutrients in 

their diet [32-34]. So, after a detailed clinical evaluation, the symptoms associated with IBS can be 

triggered by fermentable oligo-, di-, monosaccharides and polyols (FODMAPs) and not by the gluten. 

These findings suggest that patients with IBS symptoms have difficulties with foods in general. It is 

very probable that IBS causes food intolerance and not the opposite [37-40]. More careful planning of 

clinical trials will lead to a better understanding of the nature of NCGS and its association with IBS 

[42-44]. The objective of this research was to study the prevalence of SRGS in a group of volunteers 

diagnosed with IBS in a Brazilian community. 

 

2 METHODS 

Study design – a cross-sectional study A total of 400 volunteers were evaluated between 

September 2017 and January 2018. They were selected between students and employees of the Medical 

School of the Fluminense Federal University, Niterói, RJ, Brazil, recruited through a poster affixed on 

the door of the group of study of intestinal diseases (outpatient unit), Antonio Pedro University 

Hospital in order to obtain a sample that would not comprehend ambulatory or hospital patients, but 

the population in general. Niterói is located in the metropolitan region of Rio de Janeiro, is considered 

an urban area and has a population of about 600,000 inhabitants. 

The volunteers were first evaluated in outpatient clinics for functional gastrointestinal diseases 

at Antonio Pedro University Hospital. After agreeing to participate in the study volunteers completed 

a questionnaire divided in three sections: 1- basic demographic information (age, sex), 2- evaluation 

of IBS diagnosis in accordance with the Rome III criteria (evaluated by a pre-designed questionnaire 

based on the Rome III criteria [45] for functional gastrointestinal diseases and validated for Brazilians), 

[46] and 3- self-reported food intolerance using an adaptation of a previously developed and validated 

questionnaire. The included items were self-reported gluten (gastrointestinal symptoms after ingestion 

of foods containing gluten in the last 12 months) and self-reported food intolerance in general 

(gastrointestinal symptoms after ingestion of three or more foods in the last 12 months), 

including gluten foods. The evaluated food items were: non-dairy cream, wheat flour, cow's milk, soy, 

breads, ice cream, ready sauces, broth, sweets and chocolate. The gastrointestinal symptoms evaluated 

are abdominal pain, diarrhea, constipation, bloating, flatulence and nausea, recognized gluten-related 

symptoms as demonstrated in previous studies. The inclusion criteria for the study were a diagnosis of 

IBS, age 18–70 years old and negative report of medical consultation (GI) in the last 18 months due to 

gastrointestinal symptoms. The exclusion criteria were clinical suspicion or diagnosis of organic 

disease of the gastrointestinal tract, including positives stool examination for ova and parasites (Brazil 
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is an endemic area for parasitic infections). After evaluation of clinical history and the 

application of Roma III criteria for IBS (recurrent abdominal pain or discomfort during the last six 

months. These symptoms should be present on three or more days a month associated with two or three 

of the following situations: improvement with defecation, onset associated with a change in frequency 

of stool and/or onset associated with a change in shape of stool) [7] the 400 selected volunteers were 

divided into two groups. The Group I consisted of 87 volunteers with a diagnosis of IBS in accordance 

with the Rome III criteria (65 women; mean age 30.4±12), Group II consisted of 313 volunteers with 

no IBS diagnosis (215 women; mean age 36.6±21) and were considered as controls. 

Ethics This study was conducted in accordance with the Declaration of Helsinki. All 

volunteeers gave their informed consent for inclusion before they participated in the study and the 

protocol was approved by the Regional Committee for Medical and Health Research Ethics, Niteroi, 

Rio de Janeiro, Brazil (approval no. 93546518.8.0000.5243). 

Statistical analysis Statistical analysis was performed using IBM Corp. Released 2017. IBM 

SPSS 

statistics for windows, version 25.0. Armonk, NY: IBM corp. Analysis of categorical data was 

summarized by descriptive statistics, including total numbers, percentages and odds ratio (OR). The 

correlation analysis between variables was performed using Pearson's chi-square correlation 

coefficient. Continuous variables were summarized by mean and standard deviations (SD) with 

significant differences between two groups analyzed using the Independent Samples t-test. All 

statistical hypotheses were tested at 0.05 level of significance, and p<0.05 was considered significant. 

 

3 RESULTS 

Among 400 volunteers (345 females and 55 males) who are available to be analyzed, 87 

(21.7%), [mean age 30.4±12.65 (77.4%) females] fulfilling the Rome III criteria for IBS. 47 (54.0%) 

of them reported gastrointestinal symptoms after ingestion of food in general (gastrointestinal 

symptoms after ingestion of three or more foods) and 28 (32.1%) volunteers reported gluten 

intolerance (gastrointestinal symptoms after ingestion of gluten-containing foods), 14 (50%) of which 

reported no intolerance to foods other than gluten. They were named as Group I. 313 volunteers not 

fulfilling the Rome III criteria for IBS [mean age 36.6±21, 215 (68.6%) females], 66   (21%) reported 

food intolerance in general and 50  (15.9%) gluten intolerance. 19 (38%) of them reported only gluten 

intolerance. They were  named as Group II non-IBS. In the two groups positive responses for food 

intolerance in general were not concentrated in one or two foods, but dispersed in various foods present 

in the Brazilian dietary pattern. None of the volunteers with IBS and non-IBS reported intolerance to 

any isolated food. 
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There was no significant difference in the mean age between the two groups evaluated 

(p=0.2503), (p>0.05). IBS was most frequent among females, but the number of female evaluated were 

not statistically different when the two groups were compared. (OR 1.3, 95%CI 0.78-2.30, (p>0.05). 

However, the number of positive responses regarding food intolerance in general 

(gastrointestinal symptoms after ingestion of three or more foods) was higher in Group I when 

compared to Group II. (OR 4.3, 95%CI 2.66-7.26) p<0.000.1). The self-report gluten intolerance was 

also significantly different between the two groups (OR 1.8, 95%CI 1.11-3.19 (p=0.0007), (p<0.05). 

 

4 DISCUSSION 

In the present study, we evaluated the prevalence of self-reported gluten sensitivity (SRG) in a 

group of non-patient volunteers from a Brazilian community, who were divided into two groups: IBS 

and non-IBS. This design was chosen to obtain a sample that would not comprehend outpatients or 

inpatients, but would rather represent the general population and could provide additional inrmation 

on the prevalence of IBS in our geographic region. 

The prevalence of IBS was not specified as the objective in the study because it is affeted by 

the inclusion criteria and the number of participants and the results of this study are partial. However, 

since there is a limitation of data on the prevalence of IBS in South America, we consider the disclosure 

of information relevant. In this study, we found a 21.7% prevalence of IBS in the volunteers evaluated. 

In a previous study conducted in Brazil, we reported that the prevalence of symptoms compatible with 

the diagnosis of IBS was 14.8% [5]. The contrast between the two studies underscores the importance 

of standardizing diagnostic criteria and the type of population studied, emphasizing the need for more 

rigorous IBS prevalence studies in South America. 

No significant differences were found in the mean age or the gender between the two groups 

evaluated. However, out of the total number of volunteers evaluated in the study, 280 (70%) were 

women. These findings introduce a relevant question. Do women pay more attention to their own 

health, seek more health services, and agree to participate in medical research more often than men? 

The answer is affirmative and deserves further studies on the subject. In a recent study, we reported 

that the number of patients undergoing endoscopic procedures (ED) are women and the prevalence of 

dyspeptic symptoms and the percentage of normal esophagogastroduodenoscopy were significantly 

higher in women than in men [47]. 

Despite the limitations of the study and the insufficient number of volunteers evaluated, our 

preliminary results show that the self-diagnosis percentage of gluten intolerance is higher in volunteers 

diagnosed with IBS and associated with food intolerance in general. 

When we evaluated the groups in relation to prevalence of food intolerance in general 

(gastrointestinal symptoms after ingestion of three or more foods), we found that the number of 
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positive responses regarding food intolerance in general was higher in volunteers with IBS diagnosis 

when compared to Group II. These results are in agreement with most studies [12-17,22,48,49]. 

Regarding the prevalence of self-diagnosed gluten intolerance (gastrointestinal symptoms after 

ingestion of gluten containing-foods) in two groups studied, we also found that the number of IBS 

volunteers that reported gastrointestinal symptoms after ingestion of foods containing gluten differed 

significantly from the non-IBS volunteers.  

These results also confirm that NCGS and IBS are common and both can coexist in a significant 

portion of the general adult population [22,28-35,37,50-52]. However, symptoms related to FODMAPs 

share the same clinical characteristics associated with NCGS in individuals with IBS and non-IBS. 

Thus, IBS-associated symptoms may be triggered by FODMAPs rather than gluten itself [43,47,53-

55,57,58]. 

In addition, the concept of self-reported gluten sensitivity has stimulated the high frequency of 

self-diagnosis and the growing interest in gluten-free diets [22,55,56]. This rapid increase in popularity 

of consuming gluten free diet is driven by many factors, including consumer-directed marketing by 

manufacturers. In the USA, more than $15.5 billion was spent on retail sales of gluten free food in 

2016, which is more than double that spent in 2011 [22,53-56]. Gluten and other wheat proteins (e.g. 

amylase trypsin inhibitors (ATI)) are identified as possible factors for the generation and or 

exacerbation of IBS symptoms and may interfere with barrier functions. 

However, the prolonged gluten restriction may have adverse health effects. There are clear 

disadvantages of the gluten-free diet itself in relation to adequate nutrition, quality of life, costs, 

possible heavy metal contamination and also mycotoxin contamination [28,53-59]. These findings 

have therapeutic implications for IBS patients who identify the intake of gluten foods that trigger their 

symptoms [40-44]. 

 

5 CONCLUSION 

The boundaries between CD, wheat allergy, IBS and NCGS are not always clearly 

distinguishable, and the frequency and clinical identity of NCGS are unclear. Careful planning of 

clinical trials will lead to a better understanding of the nature of NCGS and its association with IBS. 

The need for a better clinical understanding of the nature of NCGS, including its trigger, diagnosis, 

treatment and risks, justifies the recent increase in research on gluten-related diseases. 
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