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Abstract
AIM: To explore the association between consumption 

of spicy foods and prevalence of irritable bowel syn-
drome (IBS) among Iranian adults.

METHODS: In this cross-sectional study, data from 
4763 Iranian adult participants were used. Consump-
tion of spicy foods was estimated using a dietary habits 
questionnaire that included a question on spicy foods 
consumption: “how frequently do you use spicy foods 
(pepper, curry, ginger, cinnamon and turmeric) during 
a week?” Participants could respond to the question by 
choosing one of these choices: never, 1-3 times, 4-6 
times, 7-9 times, or more than 10 times per week. A 
modified Persian version of the Rome Ⅲ questionnaire 
was used to determine the prevalence of IBS.

RESULTS: IBS was prevalent in 21.7% (18.6% of men 
and 24.1% of women) of the study population. After 
controlling for potential confounders including dietary 
behaviors, those consuming spicy foods ≥ 10 times 
per week were 92% more likely to have IBS compared 
with those who never consumed spicy foods (OR = 
1.92; 95%CI: 1.23-3.01, P trend < 0.01). The association 
remained significant even after taking lactose intoler-
ance into account (OR = 1.85; 95%CI: 1.18-2.90, P trend 

< 0.01). Stratified analysis by gender revealed that the 
association between consumption of spicy foods and 
IBS was not significant in men; however, a significant 
association was found among women after taking po-
tential cofounders, including meal regularity and lac-
tose intolerance, into account. Women who consumed 
spicy foods ≥ 10 times per week were two times more 
likely to have IBS compared with those who never con-
sumed spicy foods (OR = 2.03; 95%CI: 1.09-3.77, P trend 

= 0.02).

CONCLUSION: Consumption of spicy foods is directly 
associated with IBS, particularly in women. Further, 
prospective studies are warranted to (1) examine this 
association in other populations; and (2) evaluate 
whether dietary interventions, for example a reduction 
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in spice consumption, would improve IBS symptoms. 

© 2013 Baishideng. All rights reserved.
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Core tip: The role of dietary habits, including consump-
tion of spicy foods, in the development of functional 
gastrointestinal disorders remains controversial. In 
this cross-sectional study in a large sample of Iranian 
adults, we found that women with high consumption 
of spicy foods had a two-fold increased risk of develop-
ing irritable bowel syndrome compared with women 
who reported not to consume spicy foods. The results 
underline the need for further studies to characterize 
potential relationships between diet-related practices 
and the risk of functional gastrointestinal disorders, in 
order to design appropriate, and effective, diet-based 
interventions. 
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INTRODUCTION
Functional gastrointestinal disorders (FGIDs) are char-
acterized by chronic and recurrent gastrointestinal (GI) 
symptoms with ambiguous pathophysiology[1]. The most 
common FGID is irritable bowel syndrome (IBS), which 
is characterized by abdominal pain and changes in stool 
consistency and/or frequency[2-5]. It has been estimated 
that 5%-10% of  the adult population in Asian countries[6] 
and 10%-20% of  the population in developed countries[7] 
are affected by IBS. In Iran, the prevalence of  IBS has 
been reported to be 1.1%-25% based on different stud-
ies[8]. Since there is no established medical therapy to alter 
the natural history of  IBS in the longer term, the disorder 
represents a considerable financial burden to the health 
service, owing to medical consultations and consumption 
of  other valuable resources[9].

Diet appears to play an important role in the etiol-
ogy of  FGIDs[10-12]. Dietary intake of  carbohydrates and 
fatty foods along with caffeine, alcohol and spices have 
been linked to IBS[13,14]. Consumption of  other foods and 
nutrients has also been implicated in the induction of  
symptoms in IBS[15-20]. Some studies have suggested that 
IBS symptoms might result from food sensitivities rather 
than altered diet composition[10].

The consumption of  spicy foods has received at-
tention in relation to FGIDs[21,22]. Earlier studies have 
shown that chili, with its pungent ingredient, capsaicin, 

exacerbates abdominal pain and burning in IBS patients. 
In contrast, chronic consumption of  chili has been found 
to result in an improvement in IBS-related symptoms[11]. 
Six-week administration of  four pills per day each con-
taining 150 mg of  red pepper powder was reported to be 
effective in improving the intensity of  abdominal pain 
in IBS patients[21]. Other studies have also reported the 
beneficial effects of  spicy foods in the management of  
FGID symptoms[22]. However, most previous studies 
have focused on chili and its ingredients, and no informa-
tion is available on other spicy foods. Furthermore, earli-
er investigations have mostly used high doses of  spices as 
a treatment, and limited data are available examining the 
habitual consumption of  spicy foods and its relationship 
to the prevalence of  IBS. 

The traditional Iranian diet contains large amounts 
of  spicy foods, including turmeric, saffron, and ginger, 
providing an opportunity to assess consumption of  
spicy foods in relation to health. In addition, few data 
exist about the association between diet and FGIDs, and 
available evidence has mostly been reported from small 
samples, thus, no data are available from large popula-
tions. The Study on the Epidemiology of  Psychological, 
Alimentary Health and Nutrition (SEPAHAN), which 
has been performed in a large group of  Iranian adults, 
provides a unique opportunity to investigate the epide-
miological aspects of  FGIDs and their relationship with 
different lifestyles, including nutritional factors[23]. Here, 
we present the sub-study that aimed to explore the as-
sociation between consumption of  spicy foods and the 
prevalence of  IBS among Iranian adults. 

MATERIALS AND METHODS
Study population
This cross-sectional study was carried out within the 
framework of  the SEPAHAN project. This project was 
conducted in two main phases in a large sample of  Ira-
nian adults working in 50 different healthcare centers 
across Isfahan province, Iran[23]. In the first phase of  
SEPAHAN, questionnaires on demographic information, 
medical history, anthropometric measures, lifestyle and 
nutritional factors were sent to 10087 persons, and 8691 
subjects returned the completed questionnaires (response 
rate: 86.16%). In the second phase, another set of  ques-
tionnaires was sent out to obtain data on gastrointesti-
nal health of  participants. After linking data from both 
phases and considering missing data, 4763 people who 
provided complete information on diet and FGIDs were 
included in the current analysis. The Bioethics Commit-
tee of  Isfahan University of  Medical Sciences, Isfahan, 
Iran, approved the study.

Assessment of spicy foods consumption
We used a dietary habits questionnaire that contained 
detailed questions about meal frequencies, regularity of  
meals and drinking fluids before and after meals, as well 
as a question relating to the consumption of  spicy foods: 
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“how often do you use spicy foods (chili pepper, curry, 
ginger, cinnamon, and turmeric) during a week?” Par-
ticipants could respond to this question by choosing one 
of  the following choices: never, 1-3 times, 4-6 times, 7-9 
times, or more than 10 times per week. Responses to this 
question were used as the main exposure variable in the 
current study. 

Assessment of IBS
A modified Persian version of  the Rome Ⅲ question-
naire, as part of  the main comprehensive questionnaire, 
was used for the identification of  FGIDs, including 
IBS[23]. During the face validation of  the questionnaire, 
we found that most participants were unable to distin-
guish between the descriptors used in the original Rome 
Ⅲ questionnaire (never, less than one day a month, one 
day a month, two to three days a month, one day a week, 
more than one day a week, every day). We, therefore, 
modified the rating scales to consist of  only four descrip-
tors (i.e., never or rarely, sometimes, often, always)[23]. 
Participants were also asked about the presence of  each 
symptom in the previous three months. IBS was defined 
according to Rome Ⅲ criteria as recurrent abdominal 
pain or discomfort at least sometimes in the previous 3 
months associated with two or more of  the following 
criteria: (1) improvement with defecation at least some-
times; (2) pain onset associated with a change in stool 
frequency; and (3) pain onset associated with a change in 
form (appearance) of  stool at least sometimes.

Assessment of other variables
Standard questionnaires were distributed to collect in-
formation on age, gender and educational status. Weight, 
height and the presence of  diabetes mellitus were evalu-
ated by a self-administered questionnaire. Data on smok-
ing were collected through self-reported responses to the 
questionnaire and participants were categorized as non-
smokers, ex-smokers and current smokers. The use of  
dietary supplements (yes/no) and oral contraceptive pills 
(OCP) (yes/no) as well as patterns of  tea consumption 
(never or less than 1 cup/mo, 1-3 cups/mo, 1-3 cups/wk, 
4-6 cups/wk, 1 cup/d, 2-4 cups/d, 5-7 cups/d, 8-11 
cups/d, or at least 12 cups/d) were also assessed by a pre-
tested questionnaire. Fluid intake was evaluated through 
questions on the consumption of  water, soft drinks, yo-
gurt drink (“dough”) and other beverages, before, after or 
during meals, which participants could answer as never, 
sometimes, often, or always. Regularity of  meals was 
also assessed and quantified as never, sometimes, often, 
or always having regular meals. Study subjects were also 
categorized in terms of  dental status as fully dentate, lost 
1-3 teeth, lost 4-5 teeth, or lost half  or more teeth. Qual-
ity of  chewing was also evaluated (How thoroughly do 
you chew food?), with responses including: not very well, 
well, or very well. We also asked participants to describe 
their feelings/symptoms after milk intake. Lactose intol-
erance was defined as the existence of  abdominal pain, 
bloating, diarrhea or belching after milk consumption[24].

Statistical analysis
We categorized participants based on their reported fre-
quency of  consumption of  spicy foods i.e., never, 1-3 
times, 4-6 times, 7-9 times, or 10 times or more during 
a week. Comparison of  continuous variables across dif-
ferent categories of  spicy foods consumption was per-
formed using one-way analysis of  variance. Distribution 
of  study participants in terms of  categorical variables 
across different categories of  intake of  spicy foods was 
compared using χ 2 test. To assess the relationship be-
tween spicy foods consumption and IBS, logistic regres-
sion analysis was performed in different models. First, we 
adjusted for age (continuous) and gender (categorical). 
We further controlled for smoking (non-smoker, ex-
smoker and current smoker), dietary supplement (yes/no) 
and OCP use (yes/no), self-reported diabetes (yes/no) 
and body mass index (continuous) in the second model. 
Additional adjustments were made for meal regularity 
(never, sometimes, often and always), quality of  chewing 
foods (not very well, well and very well), intra-meal fluid 
intake (never, sometimes, often and always), dental status 
(fully dentate, lost 1-3 tooth, lost 4-5 tooth, lost half  or 
more tooth) and pattern of  tea consumption (never or 
< 1 cup/mo, 1-3 cups/mo, 1-3 cups/wk, 4-6 cups/wk, 
1 cup/d, 2-4 cups/d, 5-7 cups/d, 8-11 cups/d or at least 
12 cups/d). In the final model, a further adjustment was 
made for lactose intolerance (yes/no). In all analyses, the 
category of  never consuming spicy foods was considered 
as the reference category. To assess the trend of  odds ra-
tios across increasing categories of  spicy foods intake, we 
applied Mantel-Haenszel extension chi-square. A strati-
fied analysis by gender was also performed to examine 
gender-specific associations. All analysis was performed 
using SPSS version 16 (SPSS Corp, Chicago, IL, United 
States). P values less than 0.05 were considered statisti-
cally significant.

RESULTS
IBS was prevalent among 21.7% (18.6% of  men and 
24.1% of  women) of  the study population. General 
characteristics of  study participants across different cat-
egories of  spicy food consumption are summarized in 
Table 1. Those consuming spicy foods ≥ 10 times/wk 
were younger, had lower weight and were more likely 
to be women, married and highly educated compared 
with those who never consumed spicy foods. High con-
sumption of  spicy foods was associated with a lower 
prevalence of  smoking and high prevalence of  dietary 
supplement consumption and OCP use. There was no 
significant difference in the prevalence of  self-reported 
diabetes among different groups of  spicy food intake.

The prevalence of  IBS across different categories of  
spicy foods consumption in the entire study population 
and each gender is shown in Figure 1. Consumption of  
spicy foods was associated with an increased prevalence 
of  IBS among women, so that those consuming spicy 
foods ≥ 10 times/wk were more likely to have IBS com-
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was not significant in men, even after controlling for co-
founders (Table 3); however, a significant association was 
found among women after taking potential cofounders, 
including meal regularity and lactose intolerance, into ac-
count. Those who consumed spicy foods ≥10 times/wk 
were twice as likely to have IBS compared with those 
who never consumed spicy foods (OR = 2.03, 95%CI: 
1.09-3.77, Ptrend = 0.02).

DISCUSSION
We found that consumption of  spicy foods was associ-
ated with increased prevalence of  IBS among Iranian 
adults. This association remained significant even after 
adjustment for potential confounders, including dietary 
behaviors. After stratified analysis by sex, the associations 
remained significant only in women. To the best of  our 
knowledge, our study is among the first population-based 
studies that assessed habitual intake of  spicy foods as a 
major exposure variable in relation to IBS.

Associations between the consumption of  spicy foods 
and FGIDs, including IBS, have been examined previ-
ously[11,13,14,21,22]. However, most studies have attempted 
to use spices to alleviate pain in these patients[4,25,26], and 
limited data are available on the relationship between 
habitual consumption of  spicy foods and symptoms of  
IBS[11]. Furthermore, prior studies have mostly focused 
on pepper[11,13,14,21,22], and effects of  other spicy foods 
on IBS remain to be identified. In the current study, we 
found a significant, and direct, association between con-
sumption of  spicy foods and IBS. Our findings are in line 
with a population-based study in China, which showed a 
significant association between excessive intake of  pep-
per and prevalence of  IBS in adolescents[14]. The link 
between spicy food consumption and IBS symptoms is 
also supported by an acute, meal-based study[27], in which 
administration of  a standard meal containing 2 g chili, 
either mixed into the meal or given separately in capsules, 
caused more abdominal pain and burning in IBS patients 
than in healthy participants. In contrast, in other studies, 
ingestion of  4 enteric-coated pills per day (each contain-
ing 150 mg of  capsaicin-equivalent) for 6 wk, signifi-

pared with those who never consumed spicy foods (30.2% 
vs 18.0%, P < 0.05). A trend for greater prevalence of  
IBS with consumption of  spicy foods was also seen in 
men; however, a slight drop in its prevalence was evident 
in the top category.

Multivariable adjusted odds ratio (OR) for IBS in the 
entire study population among different categories of  
spicy foods intake are illustrated in Table 2. Increased 
consumption of  spicy foods was associated with a greater 
chance of  having IBS in the crude model. After control-
ling for age and gender, those consuming spicy foods 
≥10 times/wk were two times more likely to have IBS 
compared with those who never consumed spicy foods. 
The association remained significant even after taking 
other cofounders into account (OR = 1.92, 95%CI: 
1.23-3.01). Further adjustment for dietary behaviors and 
lactose intolerance slightly attenuated the association, but 
it remained significant (OR = 1.85, 95%CI: 1.18-2.90). 

Stratified analysis by gender revealed that the asso-
ciation between consumption of  spicy foods and IBS 

Table 1  General characteristics of study participants across different categories of spicy foods consumption

Consumption of spicy foods (times/wk)

Never 1-3 4-6 7-9 ≥ 10 1P  value

Age (yr) 38.0 ± 8.3 37.4 ± 8.4  36.5 ± 7.8 35.1 ± 7.3 33.9 ± 7.6 < 0.001
Weight (kg)   70.3 ± 15.2   70.7 ± 13.4 68.2 ± 12   66.9 ± 14.0   65.4 ± 11.7 < 0.001
BMI (kg/m2) 25.1 ± 5.3 25.2 ± 5.0  24.9 ± 4.0 25.0 ± 5.0 24.5 ± 3.8   0.16
Female 38.10% 41.30% 63.50% 73.50% 76.50% < 0.001
Marriage 78.70% 81.10% 82.70% 79.00% 81.60%   0.03
University degree 44.90% 50.50% 62.00% 65.50% 65.20% < 0.001
Current smokers   6.30% 4.20%   4.00%   1.40%   1.60%   0.01
Supplement use   4.10% 6.10%   8.30%   9.10%   9.80% < 0.001
OCP use   1.00% 1.60%   3.00%   4.70%   4.40% < 0.001
Self-reported diabetes   1.70% 1.80%   1.90%   1.70%   1.40%   0.72

All values are mean ± SD; 1Obtained from ANOVA or χ 2 test, as appropriate. BMI: Body mass index; OCP: Oral contraceptive pill. 
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Figure 1  Prevalence of irritable bowel syndrome across different cat-
egories of spicy food consumption in men and women. Irritable bowel 
syndrome (IBS) was defined according to the Rome Ⅲ criteria. Consumption 
of spicy foods was associated with an increased prevalence of IBS among 
women (P < 0.05). A trend for greater prevalence of IBS with consumption of 
spicy foods was also seen in men; however, a slight drop in its prevalence was 
evident in the top category.
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Categories of spicy foods consumption (times/wk)
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cantly improved abdominal pain and bloating in IBS pa-
tients[21]; ginger was found to be the most common type 
of  complementary and alternative medicine used for IBS 
treatment[4]; cinnamon administration has been found to 
reduce the number of  IBS symptoms[25]; and beneficial 
effects of  turmeric on abdominal pain and discomfort in 
IBS patients have also been reported[26]. While the causes 
for the discrepant study outcomes are not clear, there are 
a number of  potential reasons. Different spices may have 
different modes of  action; almost all studies that reported 
beneficial effects of  individual spices used high doses in 
the form of  supplements, and study designs and method-
ologies varied markedly between studies. It appears that 
the current study is the first observational study in an 
adult population, in which habitual consumption of  spicy 
foods has been linked to IBS, although, due to the use 
of  a single question to assess spicy food intake, it is not 
possible to distinguish between the potential effects of  
individual spices.

The mechanisms through which consumption of  
spicy foods might affect IBS are unknown. The effect 
of  red pepper has been related to its pungent ingredient, 
capsaicin, which can modify gastrointestinal sensation 

via transient potential vanilloid 1 (TRPV1) receptors[11,27]. 
Increased TRPV1 receptors are associated with visceral 
hypersensitivity in the proximal gut and colon[11,27]. It 
seems that capsaicin intake in IBS patients can lead to 
hypersensitivity, which in turn can result in TRPV1 up-
regulation[4,11,28]. However, few studies have postulated 
that intermittent and chronic ingestion of  capsaicin or 
capsaicin containing chili can improve FGID symptoms 
by desensitization of  TRPV1 receptors[11]. This can be 
explained by the action of  capsaicin, which when admin-
istered chronically, depletes nerve terminals of  substance 
P, while acute application leads to maximal release of  
transmitters, resulting in pain. Further research is required 
to prove this hypothesis. The mechanisms of  other spices 
remain to be identified.

This study has several strengths. Firstly, it is a large 
population-based study, which examined habitual intake 
of  spicy foods, rather than the effects of  high doses 
of  spices. Earlier studies have mostly been performed 
in small sample sizes. Secondly, we performed rigor-
ous statistical analyses, including adjustments for several 
potential contributing factors to IBS. Therefore, the as-
sociations we identified are independent of  many factors, 

Table 2  Multivariable-adjusted odds ratios and 95%CI for irritable bowel syndrome across different categories of spicy foods 
consumption1

Consumption of spicy foods (times/wk) P trend

Never 1-3 4-6 7-9 ≥ 10

Crude 1.00 1.34 (0.95-1.88) 1.57 (1.12-2.21) 1.75 (1.21-2.52) 2.12 (1.45-3.10)   < 0.001
Model Ⅰ 1.00 1.35 (0.92-1.97) 1.48 (1.00-2.18) 1.58 (1.04-2.39) 1.99 (1.30-3.06)   < 0.001
Model Ⅱ 1.00 1.28 (0.87-1.88) 1.44 (0.98-2.13) 1.45 (0.95-2.20) 1.94 (1.26- 2.98)   < 0.001
Model Ⅲ 1.00 1.21 (0.81-1.80) 1.35 (0.90-2.01) 1.35 (0.87-2.07) 1.92 (1.23-3.01) < 0.01
Model Ⅳ 1.00 1.20 (0.80-1.78) 1.33 (0.89-1.98) 1.32 (0.86-2.03) 1.85 (1.18-2.90) < 0.01

1Model Ⅰ: Adjusted for age and gender; Model Ⅱ: Adjusted for age, gender, body mass index (BMI), smoking, dietary supplements and oral contraceptive 
pill (OCP) use and self-reported diabetes; Model Ⅲ: Adjusted for age, gender, BMI, smoking, dietary supplements and OCP use, self-reported diabetes, 
meal regularity, chewing quality, fluid intakes, pattern of tea consumption and dental status; Model Ⅳ: Adjusted for all variables in model Ⅲ and lactose 
intolerance. 

Table 3  Multivariable-adjusted odds ratios and 95%CI for irritable bowel syndrome across different categories of spicy foods 
consumption, stratified by gender

Consumption of spicy foods (times/wk) P trend

Never 1-3 4-6 7-9 ≥ 10

Men
   Crude 1.00 1.38 (0.88-2.17) 1.48 (0.92-2.37) 1.81 (1.03-3.16) 1.62 (0.85-3.08)    0.07
   Model Ⅰ 1.00 1.32 (0.79-2.22) 1.34 (0.78-2.31) 1.78 (0.95-3.32) 1.78 (0.87-3.60)    0.10
   Model Ⅱ 1.00 1.27 (0.75-2.14) 1.35 (0.78-2.33) 1.69 (0.89-3.19) 1.8 (0.88-3.67)    0.17
   Model Ⅲ 1.00 1.16 (0.67-2.01) 1.26 (0.71-2.24) 1.55 (0.79-3.04) 1.65 (0.78-3.48)    0.22
   Model Ⅳ 1.00 1.18 (0.68-2.05) 1.27 (0.71-2.27) 1.55 (0.79-3.04) 1.64 (0.78-3.48)    0.29
Women
   Crude 1.00 1.26 (0.75-2.12) 1.44 (0.87-2.40) 1.5 (0.89-2.55) 1.96 (1.14-3.37) < 0.01
   Model Ⅰ 1.00 1.38 (0.78-2.43) 1.58 (0.90-2.78) 1.57 (0.87-2.81) 2.14 (1.18-3.88) < 0.01
   Model Ⅱ 1.00 1.32 (0.75-2.35) 1.53 (0.87-2.68) 1.43 (0.79-2.52) 2.05 (1.12-3.73) < 0.01
   Model Ⅲ 1.00   1.3 (0.72-2.33) 1.45 (0.81-2.59) 1.38 (0.75-2.52) 2.13 (1.15-3.95)    0.01
   Model Ⅳ 1.00 1.26 (0.70-2.27) 1.41 (0.79-2.52) 1.34 (0.73-2.44) 2.03 (1.09-3.77)    0.02

Model Ⅰ: Adjusted for age and gender; Model Ⅱ: Adjusted for age, gender, body mass index (BMI), smoking, dietary supplements and oral contraceptive 
pill (OCP) use and self-reported diabetes; Model Ⅲ: Adjusted for age, gender, BMI, smoking, dietary supplements and OCP use, self-reported diabetes, 
meal regularity, chewing quality, fluid intakes, pattern of tea consumption and dental status; Model Ⅳ: Adjusted for all variables in model Ⅲ and lactose 
intolerance. 
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including dietary behaviors. Nevertheless, the findings 
need to be interpreted in the light of  some limitations. 
We used a pre-tested questionnaire for assessing dietary 
intakes of  spicy foods; misclassification is a potential 
concern in our study as in any epidemiological studies. 
In addition, high consumption of  spicy foods was as-
sociated with a complex pattern of  lifestyles that may 
not have been accurately captured and controlled in our 
analysis, resulting in residual confounding. The significant 
direct association of  spicy foods intake and IBS may be 
attributed to the other factors (e.g., having irregular meals, 
not chewing foods very well, etc.) associated with higher 
intake of  these foods. That said, the apparently 1 direct 
effect of  spicy food consumption persisted in multivari-
ate models accounting for known potential confounders. 
Furthermore, some intermediate factors might lead to 
changes in diet and may, therefore, confound the associa-
tion between spicy food intake and IBS. In addition, the 
observed association may not apply to other sections of  
the Iranian population, including the young, elderly or 
those from different socio-economic backgrounds. How-
ever, participants in the current study were selected from 
different areas of  Isfahan province with diverse socio-
economic status and their dietary intakes covered a broad 
range of  dietary habits. Given these characteristics, it is 
unlikely that this type of  bias could explain the observed 
associations between spicy food intake and IBS.

In conclusion, we found evidence indicating that 
spicy food consumption was positively associated with 
IBS, particularly in women. Further studies, in particular 
of  a prospective nature, are required to examine this as-
sociation in more detail and to potentially develop novel 
dietary approaches to manage IBS and other FGIDs. 
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