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Irritable bowel syndrome is a functional and non-histological disorder of the lower
gastrointestinal tract that causes abdominal discomfort. Stress, dietary patterns,
excessive use of laxatives, antibiotics and caffeine, other gastrointestinal disorders,
sleep disorders and fluid intake are factors affecting this disease. The aim of the
present study was to investigate the relationship between dietary patterns and irritable
bowel syndrome in adults in Ahvaz. In this case-control study, the protocol of which
was approved by the Vice-Chancellor of Research of Ahvaz Jundishapur University
of Medical Sciences (Registration number RDC-9809) and the Ethics Committee of
Ahvaz Jundishapur University of Medical Sciences (Registration number
IR.AJUMS.REC.1398.908), a 147-item food frequency questionnaire (FFQ) was
used to assess food intake. Extraction of the dominant dietary patterns was performed
using principal component analysis (PCA) and finally the different tertiles of
adherence to each dietary pattern with the risk of irritable bowel syndrome were
examined using logistic regression and adjustment for confounders. Four dominant
dietary patterns were extracted, which included traditional, unhealthy Western, and
Mediterranean dietary patterns. After adjusting for confounders, the results showed
that adherence to an unhealthy dietary pattern was associated with an increased risk
of irritable bowel syndrome. Following a Mediterranean dietary pattern was
associated with a reduced risk of IBS in the unadjusted model (OR=0.49, P=0.03).
Although this association was not statistically significant in the adjusted models,
there was a trend toward a reduced risk (P-trend=0.04). There was no significant
association between adherence to traditional and Western dietary patterns with the
risk of irritable bowel syndrome. There is an association between adherence to
dominant dietary patterns and the risk of developing irritable bowel syndrome. The
results of this study showed that adherence to an unhealthy dietary pattern was
associated with an increased risk and adherence to a Mediterranean dietary pattern
was associated with a reduced risk of developing the condition. Future studies could
investigate the specific mechanisms through which diet influences IBS, taking into
account the role of lifestyle and psychosocial factors.
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1. Introduction

Irritable Bowel Syndrome (IBS) is
functional disorder of lower gastrointestinal
tract that characterized by altered bowel
habits lead to recurrent or chronic
abdominal pain (1). The prevalence of IBS
in western countries is about 10-15%. This
is reported that the prevalence of IBS in
Asian countries is not so different from
Westerners (2, 3). Approximately 0.25-
1.1% of Iranian population have IBS (4).
Numerous factors may exacerbate IBS; for
example stress, dietary patterns, overuse of
laxatives, antibiotics and caffeine, previous
gastrointestinal disorders, sleep disorders
and fluid intake (5, 6). Observational
studies reported that patients with IBS have
low quality of life (7). This is reported that
high-carbohydrate diets may play a role in
the symptoms of IBS, because of the
incomplete absorption (8).

The results of a cross-sectional study of
patients with IBS showed that lifestyle
changes may reduce the symptoms.(9).
Dietary pattern is one of the lifestyle factors
that could affect the progression of IBS.
Dietary patterns of individuals is affected
by culture and race and many
environmental factors (availability of food,
ability of people to shop and advertise)
(10). Although many studies have
examined the association between foods or
nutrients with IBS, there are few studies on
the relationship between dietary patterns
with IBS; for example Buscai., et al
reported that the western dietary pattern
was associated with IBS patients and more
adherence to traditional dietary pattern was
related to IBS in women (11). Determining
the association between dietary pattern and
risk of some disease in different countries is
important because different cultures,
religious beliefs and geography affect the
dietary pattern (12).Given the synergistic
effects of foods on each other and the wide
variety of foods that can affect the risk of
IBS or exacerbate its symptoms, evaluating
dietary patterns seems to be an effective
way to investigate the role of diet in IBS
(13); so we designed and implemented the
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present study with the aim of survey the
association between dietary patterns and
IBS risk.

2.Materials and Methods

The present study had a case-control
design. Our study protocol was approved
by the research assistant of Ahvaz
Jundishapur  University of  Medical
Sciences (Registration No. RDC-9809)

2.1 Definition and Selection the Cases and
Controls

About 83 adult patients with IBS referred to
the office of a gastroenterologist of Ahvaz
city were randomly selected. Cases were
identified based on the ROME-III criteria.
ROME-III criteria include recurrent
abdominal discomfort (feeling
uncomfortable without pain) or pain at least
3 days per month in last 3 months in
addition to two or more of the following
symptoms:

1. Improvement with defecation

2. Onset related to a change in frequency of
stool

3. Onset related to a change in appearance
of stool

*Criteria were set for the last 3 months and
onset of symptoms at least 6 months prior
to diagnosis (14).

Controls (N=182) were included in our
study from the healthy (without IBS)
patient's companions as well as those who
refer to other wards of the clinic.

Inclusion Criteria

1: Willingness to do the interview and
collaborate in our study

2: Age between 18 to 65 years

3: Body mass index in the normal range
(18-25)
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Exclusion Criteria

1: Any intestinal disease (diagnosis based
on colonoscopy in the last 5 years) and
intestinal infection (diagnosis based on
fecal culture in suspected specimen)

2:  Medical  history of  chronic
gastrointestinal and colorectal disease

3: Any major bowel surgery

4: Regular use of laxatives or antidiarrheal
drugs

5: Chronic wuse of antibiotics and
corticosteroids and immunosuppressants

6: Use of drugs that alter gastrointestinal
motility such as metoclopramide, cisapride,
diphenoxylate, etc.

7: Taking drugs that increase bleeding from
intestinal mucus such as aspirin, warfarin,
heparin, etc.

8: Pregnancy or breastfeeding, being an
athlete or hospitalized

9: Severe mental and behavioral disorders
10: Consumption of nicotine and its
derivatives in the last 6 months

11: Taking non-steroidal anti-inflammatory
drugs last week

2.2 Ethics

The whole protocol of our study was
approved by the Ahvaz Jundishapur

University of Medical Sciences Ethics
Committee (Registration No.
IR.AJUMS.REC.1398.908) and all the
participants provided written informed
consent.

2.3 Dietary Pattern

Dietary information of patients with IBS
and control group were collected using a
147-item Food Frequency Questionnaire
(FFQ) which was validated for Iranian
adults (15). This questionnaire was
completed by interview by a nutritionist.
This questionnaire evaluates food intake in
6 groups of bread and cereals, meat, dairy,
vegetables, fruits and miscellaneous.
During the interview, the average size of
each food item in the FFQ explained to all
individuals, and then the subjects asked to
rate the consumption of each food item
according to the standard serving size based
on the option of load per day, week, month
or year. 147 food items were aggregated
into 25 food groups based on nutrient
profiles and previous studies (Tablel).

Table 1. Food groups using in the dietary pattern analysis

Food groups

Food Items

1 Vegetable oils

Any types of vegetable oils

Red and processed meat

Beef and veal, mutton, minced meat, sausages,
hamburgers

3 Spices Pepper, turmeric and other spices

4 French fries French fries

5 Tea and coffee Tea, coffee and nescafe

6 Poultry Chicken

7 Salt salt

8 Eggs Eggs

9 Solid fats Solid vegetable oil, animal oil, animal butter,
margarine

10 Whole grains

Barbari bread, stone bread, Tufton bread,
whole grain bread, others

11 Organ meat

Heart, liver, kidneys, tongue, brain, head and
legs, sirabi
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12 High fat dairy products Full-fat milk, full-fat yogurt, cream cheese,

cream, ice cream, others

13 Boiled potato Boiled potato

14 Beans Lentils, peas, beans, soybeans, others

15 Fish Any type of fish, canned fish

16 Snacks Biscuits, puffs, chips, others

17 Refined grains Lavash bread, baguette bread, rice, macaroni,

others

18 Nuts Almonds, peanuts, walnuts, pistachios,

hazelnuts, seeds, others

19 Mayonnaise sauce Mayonnaise sauce

20 Sweets and desserts Dry sweets, sweeter sweets, chocolates, all
kinds of cakes and cookies, honey, jam, sugar,

sugar, candiesothers

21 Pickles Pickles, salted vegetables, pickled cucumber

22 Vegetables Cabbage, carrot, tomato and its products,
spinach, lettuce, cucumber, eggplant, onion,
green bean, pea, pumpkin, mushroom, bell
pepper, turnip, corn, garlic and other
vegetables.

23 fruits and fruit juices Cantaloupe, watermelon, melon, green tomato,
apple, apricot, yellow and red plum, Cherry,
nectarine, peach, pear, fig, date, grape, kiwi,
pomegranate, banana, persimmon, berries,
pineapple, cirtus, dry fruit, various types of
natural and industrial juices, other

24 Low fat dairy products Low-fat milk, fat-free milk, low-fat yogurt,
normal yogurt, white cheese, kashk, dogh,
others

25 Olives and olive oil Olives, olive oil

2.4 Physical Activity Assessment

The Metabolic Equivalent (MET) Physical
Activity Questionnaire was used to assess
physical activity status of participants.
Finally, individuals classified into three
groups with low, medium and high activity
levels. The validity and reliability of this
questionnaire have been examined in Iran
(16).

2.5 Anthropometric Measurements

Participants' body weight was measured
with minimally clothed and without shoes.
Height was measured without shoes, in a
standing position, while shoulders were in
a normal position. Body Mass Index (BMI)
was obtained by dividing weight (Kg) by
height (m) squared. Waist circumference
(WC) was measured using a tape measure
in the standing position in the area between
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the lowest gear and the iliac crest. Hip
circumference (HC) measured in the largest
area of the hip and the waist to hip
circumference (WHR) ratio was calculated.

2.6 Assessment of sleep status

The sleep status of participants was
evaluated and scored based on the
Petersburg Sleep Quality Questionnaire

(PSQI).
2.7 Statistical Analysis

The data are entered in SPSS software
version 16 and then according to the
obtained data, we use the appropriate
statistical method. Factor analysis method
was used to identify the major dietary
patterns in this study. In this method, food
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items are first categorized into predefined
groups (based on the knowledge of the
researcher and previous studies) and based
on the correlation between these food
groups using SPSS software, food patterns
are determined. PCA (Principal Component
Analysis) used to identify major dietary
patterns (17).

To examine if the distribution of the
different foods allows the use of principal
component analysis, the Kaiser—Meyer—
Olkin (KMO) test was used. Values greater
than 0.5 are acceptable for this test.
Obtained factors were retained for further
analysis based on Eigen values > 2.5, Scree
plot and natural interpretation. Only the
food groups with the communalities > 0.4
were considered in each extracted factor.
The extracted patterns were named based
on the loaded groups and considering the
former literatures. The positive factor load
in each pattern indicates a direct
relationship with that pattern and the
negative factor load indicates an inverse
relationship with that pattern. Each person
surveyed received a score based on
adherence to extracted dietary patterns. All
the cases and controls were categorized by
tertiles of dietary pattern scores and used in
the final analysis. Logistic regression test
(OR: Odds Ratio) used to assess the
relationship between dietary patterns and the

risk of IBS with and without control of
confounders. Crude relationship between
patterns and IBS risk was reported in model 1.
The relationship with adjustment for age and
sex confounders were named model 2.
Moreover, further adjustment for body mass
index and energy intake category was done in
model 3. The significance level considered
0.05. The control method of confounding
variables did by ANCOVA method.

3. Results

3.1 Study population

A total of 270 (187 healthy and 83 IBS)
participants were included in the present
case-control study, which was done in
Ahvaz city, Khuzestan province, in the
south west of Iran. The anthropometric and
demographic characteristics of case and
control participants are presented in Table
2. The mean age of control group was
significantly lower than case group (P<
0.001). As shown, there was also a
significant difference between IBS and
healthy participants about smoking status
and the cases were more smoker than
controls (P = 0.02). Other demographic
characteristics had no  significant
differences between patients and control
groups.

Table 2. Anthropometric and demographic characteristics of participants based on the IBS status (n =271)

Characteristics Controls Cases

N= 187 (69.26%) N= 83 (30.74%) p-value®
Contentious variables Mean + SD
Age (Year) 29.42+7.08 34.53£10.47 <0.001
BMI (Kg/m?) 23.59+3.56 24.41+3.72 0.77
WHR 0.49+0.05 0.51+0.05 0.81
BP (mmHg) 115.0748.59 121.14+9.89 0.63
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Physical activity 2920.81£794.81 1729.91+800.36 0.55
(MET/min/week)
Energy intake (Kcal/day) 2730.97£1399.49 2868.27+1304.31 0.35
Categorical variables Frequency (percent) p-valueP
Gender
Female 92 (49.2) 41 (49.4) 0.97
Male 95 (50.8) 42 (50.6)
Sleep quality (PSQI )
No sleep disorders 73 (38.8) 32 (38.6) 0.88
Moderate sleep disorders 70 (37.2) 33 (39.8)
Serious sleep disorders 17 (9) 8(9.6)
Very serious sleep disorders 2 (1.1) 0(0)
Alcohol consumption
Yes 6(3.2) 6(7.2) 0.12
No 182 (96.8) 77 (92.8)
Psychiatric Disease
Yes 22 (12) 16 (21.3) 0.05
No 162 (88) 59 (78.7)
Smoking status
Yes 5.34 13.50 0.02
No 94.65 86.40

IBS, Irritable bowel syndrome; SD, Standard Deviation; BMI, Body Mass Index; WHR, Waist to Hip Ratio;
BP, Blood Pressure; PSQI, Pittsburgh Sleep Quality Index.

4 p-values based on Student tests.
f p-values based on Chi square tests.

3.2. Dietary Patterns

The Kaiser—-Meyer—Olkin (KMO) test was
done for assessing the sufficiency of sample
size for principal component analysis. The
KMO test result was 0.70. Principal
component analysis extracted four major
dietary patterns using Eigen value >2 .5 and
scree plot (figurel). These four patterns
explained 40.47% of the total variance. All
the patterns and foods groups loaded on
them are shown in table3 including western
dietary pattern characterized by ‘“high
consumption of Vegetable oils, Red and
processed meat, Spices, French fries, Tea
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and coffee, Poultry, Sweets and desserts
and Boiled potato”, traditional dietary
pattern characterized by “high
consumption of Solid fats, Whole grains,
Organ meat, High fat dairy products, Boiled
potato, Beans and Fish”, unhealthy
dietary pattern characterized by ‘“high
consumption of Chips and puffs, Refined
grains, Nuts, Mayonnaise sauce, Sweets
and desserts and  Pickles” and
Mediterranean dietary pattern
characterized by “high consumption of
Vegetables, fruits and fruit juices, Low fat
dairy products, olive and olive oil”” (Table 3).
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Figurel: The major extracted factors based on fracture on the scree plot.
Table3: Factor loading matrix for major dietary patterns
Food groups Western Traditional Unhealthy Mediterranean
pattern pattern pattern pattern
Vegetable oils 0.77 - - -
Red and processed meat 0.61 - - -
Spices 0.55 - - -
French fries 0.54 - - -
Tea and coffee 0.52 - - -
Poultry 0.49 - - -
Salt - - - -
Eggs - - - -
Solid fats - 0.63 - -
Whole grains - 0.62 - -
Organ meat - 0.62 - -
High fat dairy products - 0.55 - -
Boiled potato 0.42 0.52 - -
Beans - 0.47 - -
Fish - 0.42 - -
Chips and puffs - - 0.60 -
Refined grains - - 0.55 -
Nuts - - 0.53 -
Mayonnaise sauce - - 0.51 -
Sweets and desserts 0.47 - 0.50 -
Pickles - - 0.49 -
Vegetables - - - 0.77
fruits and fruit juices - - - 0.73
Low fat dairy products - - - 0.59
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Olives and olive oil

- 0.72

Percentage of variance
explained

13.23

9.76

7.13 6.35

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

Values > 0.4 were retained for simplicity.

3.3. The association of dietary patterns
adherence with IBS risk

The association of IBS risk with tertiles of
dietary patterns adherence scores was assed
using logistic regression in three models
and the results were reported in table 4.
There was no significant association
between western pattern and IBS risk (P-
value and P-trend > 0.05). The participants
in tertile 2 of traditional pattern score had
significantly higher odds for IBS risk in
modell (P=0.04); but this relationship was
faded after adjustment for age, sex, body
mass index and energy intake category (P >
0.05). Also, there was no ordered
relationship across the tertiles of traditional
pattern (P-trend> 0.05). The participants

with higher scores for unhealthy patterns
had higher odds for IBS risk than reference
tertile (P< 0.001). Also, there was an
ordered relationship across the tertiles of
unhealthy pattern in all the three models
(P< 0.001). The participants in tertile 3 of
Mediterranean  pattern  score  had
significantly higher odds for IBS risk in
modell(P= 0.03); but this relationship was
faded after adjustment for age, sex, body
mass index and energy intake category (P >
0.05). Moreover, there was an ordered
relationship between tertiles of
Mediterranean score in all three models (P<
0.05).

Table4: Multivariate adjusted odds ratio (95%Cls) for IBS across tertile of dietary patterns

of participants

Models Tretilel Tretile2 Tretile3 P-trend

OR (95%Cls) OR (95%ClIs) OR (95%Cls)
p-value p-value p-value
Western pattern

Model 1 reference 1.07 (0.57 - 2) 1.17 (0.62 —2.21) | 0.63
p=0.83 P=0.63

Model 2 reference 1.12 (0.51 —2.47) 0.8 (0.37-1.76) 0.63
P=0.77 P=0.59

Model 3 reference 1.21 (0.53 - 2.76) 0.92 (0.38 -2.22) | 0.66
P=0.65 P=0.85

Traditional pattern

Model 1 reference 0.51 (0.27 - 0.98) 0.67 (0.35-1.31) |0.26
P=0.04 P=0.24

Model 2 reference 0.53 (0.25 -1.15) 1.19(0.52 -2.71) | 0.30
P=10.12 P=0.68

Model 3 reference 0.59 (0.27 - 1.31) 1.39 (0.56 -3.43) | 0.28
P=0.19 P=10.48

Unhealthy pattern

Model 1 reference 6.33 (3.17 - 12.66) 5(2.58-9.70) <0.001
P<0.001 P<0.001

Model 2 reference 4.74 (2.1 - 10.69) 4.94 (2.37-10.66) | <0.001
P<0.001 P<0.001

Model 3 reference 4.62 (1.98 -10.74) 5.11 (2.44 - 11.65) | <0.001
P<0.001 P<0.001

Mediterranean pattern
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Model 1 reference 1.02 (0.52 - 1.98) 0.49 (0.26 —0.93) | 0.03
P=0.97 P=0.03

Model 2 reference 1.54 (0.71 - 3.36) 0.71 (0.32-1.56) | 0.04
P=0.28 P=0.39

Model 3 reference 1.68 (0.73 —3.83) 0.74 (0.26 — 2.1) 0.04
P=0.22 P=0.57

OR (95%C1) and P-values were determined based on logistic regression.

Modell: unadjusted.
Model2: adjusted for age and sex.

Model3: adjusted for age, sex, body mass index and energy intake category.

4-References
[1] Khan S, Chang L. Diagnosis and
management of IBS. Nature reviews
Gastroenterology & hepatology.
2010;7(10):565.

2] Chang F-Y, Lu C-L, Chen T-S. The
current prevalence of irritable bowel syndrome
in Asia. Journal of neurogastroenterology and
motility. 2 ¥AQ:(£))7;

[3] Cremonini F, Talley NJ. Irritable bowel
syndrome: epidemiology, natural history,
health care seeking and emerging risk factors.
Gastroenterology Clinics. 2005;34(2):189-204.

[4] Jahangiri P, Jazi MSH, Keshteli AH,
Sadeghpour S, Amini E, Adibi P. Irritable
bowel syndrome in Iran: SEPAHAN systematic
review No. 1. International journal of
preventive medicine. 2012;3(Suppl1):S1.

[5] Halpert A, Dalton CB, Palsson O,
Morris C, Hu Y, Bangdiwala S, et al. What
patients know about irritable bowel syndrome
(IBS) and what they would like to know.
National Survey on Patient Educational Needs
in IBS and development and validation of the
Patient Educational Needs Questionnaire
(PEQ). American Journal of Gastroenterology.
2007;102(9):1972-82.

[6] Kabra N Nadkarni A. Prevalence of

depression and anxiety in irritable bowel
syndrome: A clinic based study from India.
Indian journal of Psychiatry. 2013;55(1):77.
[7] Wang YT, Lim HY, Tai D,
Krishnamoorthy TL, Tan T, Barbier S, et al.
The impact of irritable bowel syndrome on
health-related quality of life: a Singapore
perspective. BMC gastroenterology.
2012;12(1):1-5.

[8] Goldstein R, Braverman D,
Stankiewicz H. Carbohydrate malabsorption

86

and the effect of dietary restriction on
symptoms of irritable bowel syndrome and
functional bowel complaints. The Israel
Medical  Association  journal: IMALI.
2000;2(8):583-7.

[9] Kang SH, Choi S-W, Lee SJ, Chung
WS, Lee HR, Chung K-Y, et al. The effects of
lifestyle modification on symptoms and quality
of life in patients with irritable bowel
syndrome: a prospective observational study.
Gut and liver. 2011;5(4):472.

[10]  Jinlin F, Binyou W, Terry C. A new
approach to the study of diet and risk of type 2
diabetes. Journal of postgraduate medicine.
2007;53(2):139.

[11]  Buscail C, Sabate J-M, Bouchoucha M,
Kesse-Guyot E, Hercberg S, Benamouzig R, et
al. Western dietary pattern is associated with
irritable bowel syndrome in the French
NutriNet cohort. Nutrients. 2017;9(9):986.

[12] Kant AK. Dietary patterns and health
outcomes. Journal of the American Dietetic
Association. 2004;104(4):615-35.

[13] Seyedhamzeh S, Damari B. The
conceptual model of food and nutrition security
in Iran. 2017.

[14] Bai T, XiaJ, Jiang Y, Cao H, Zhao Y,
Zhang L, et al. Comparison of the Rome IV and
Rome III criteria for IBS diagnosis: A cross-
sectional survey. Journal of gastroenterology
and hepatology. 2017;32(5):1018-25.

[15]  Esfahani FH, Asghari G, Mirmiran P,
Azizi F. Reproducibility and relative validity of
food group intake in a food frequency
questionnaire developed for the Tehran Lipid
and Glucose Study. Journal of epidemiology.
2010;20(2):150-8.

[16] Moghaddam MB, Aghdam FB,
Jafarabadi MA, Allahverdipour H,
Nikookheslat SD, Safarpour S. The Iranian



Marzie Zilaee et al

Dietary patterns and irritable...

Version of International Physical Activity
Questionnaire) IPAQ) in Iran: content and

construct validity, factor structure, internal
consistency and stability. World applied
sciences journal. 2012;18(8):1073-80.

[17]  Hu FB. Dietary pattern analysis: a new
direction in nutritional epidemiology. Current
opinion in lipidology. 2002;13(1):3-9.

[18] Mahmood K, Riaz R, Haq MSU,
Hamid K, Jawed H. Association of cigarette
smoking with irritable bowel syndrome: A
cross-sectional study. Medical journal of the
Islamic Republic of Iran. 2020;34:72.

[19]  Rozich JJ, Holmer A, Singh S. Effect
of lifestyle factors on outcomes in patients with
inflammatory bowel diseases. Official journal
of the American College of Gastroenterology|
ACG. 2020;115(6):832-40.

[20] Chey WD, Hashash JG, Manning L,
Chang L. AGA clinical practice update on the
role of diet in irritable bowel syndrome: expert
review. Gastroenterology. 2022;162(6):1737-
45. e5.

[21]  Tseng P-H, Chiu H-M, Tu C-H, Wu M-
S, Ho H-N, Chen M-J. Obesity exacerbates
irritable bowel syndrome-related sleep and
psychiatric disorders in women with polycystic
ovary syndrome. Frontiers in Endocrinology.
2021;12:779456.

[22] Wilmes L, Collins JM, O'Riordan KJ,
O’Mahony SM, Cryan JF, Clarke G. Of bowels,
brain and behavior: a role for the gut microbiota
in psychiatric comorbidities in irritable bowel
syndrome. Neurogastroenterology & Motility.
2021;33(3):e14095.

[23] Altomare A, Di Rosa C, Imperia E,
Emerenziani S, Cicala M, Guarino MPL.
Diarrhea predominant-irritable bowel
syndrome (IBS-D): effects of different
nutritional patterns on intestinal dysbiosis and
symptoms. Nutrients. 2021;13(5):1506.

[24] Black CJ, Ford AC. Global burden of
irritable bowel syndrome: trends, predictions
and risk factors. Nature reviews
Gastroenterology & hepatology.
2020;17(8):473-86.

[25] Rej A, Sanders DS, Shaw CC ,Buckle

R, Trott N, Agrawal A, et al. Efficacy and
acceptability of dietary therapies in non-
constipated irritable bowel syndrome: a

87

randomized trial of traditional dietary advice,
the low FODMAP diet, and the gluten-free diet.
Clinical gastroenterology and hepatology.
2022;20(12):2876-87. el5.

[26] Rinninella E, Cintoni M, Raoul P,
Gasbarrini A, Mele MC. Food additives, gut
microbiota, and irritable bowel syndrome: A
hidden track. International journal of
environmental research and public health.
2020;17(2AM (Y

[27] Chen EY, Mahurkar-Joshi S, Liu C,
Jaffe N, Labus JS, Dong TS, et al. The
association between a Mediterranean diet and
symptoms of irritable bowel syndrome. Clinical
Gastroenterology and Hepatology.
2024;22(1):164-72. ¢6.

[28]  Al-Biltagi M, El Amrousy D, El Ashry
H, Maher S, Mohammed MA, Hasan S. Effects
of adherence to the Mediterrancan diet in
children and adolescents with irritable bowel
syndrome. World Journal of Clinical Pediatrics.
2022;11(4):330.



(&3

\2'2 ) JY cJ\j: s\-\v cJ\La.jJ ‘*-\‘,‘J fl‘J& fuﬁ(‘fl-““i’“

www.fsct.modares.ac.ir :aows Colu

2 S 20 0ng) poki it 5 Bl ys aldS gla S

iy Glas Jo J&'u,w e FOb e A o (5 el Ol a2 ‘mw ol s ‘\‘wx@)&g} 4 0

Q‘jl ‘)\}A‘ g)\}Al)ﬁL& Sh=> L5’<"':'Ji (:)lf— DK:;.;‘J ;J._‘JL; eMJ}i c&cjj;tﬁ 6\.A 6)&:;)44”./\&3 CJU.:.EJJJSJA—\

Olnl laal Glaal 5 sls i (S p ke olS2ls (Sl 0dSls ay dis 05 ST

Ol laal Glpal 5 pls e (S5 poke o2l cpldas ai)l ol ,5-F

d]}l] 9le\ ¢_)|)Al JﬁL:« L L;"’;j'l rj.k& Sisls A;.:JL am‘}ﬁ ;JZJ\; C)u.:.‘;:u Jsjn—i

Ol Glpal Glsal 5 pld gl (Ko e 5le s s el ,l85-0

oS>

dlae Sl

U 4 e oS il Gl 5518 ol 53 S5 dsen b 5 63 Shas Dl G s o a3y oo
Al B s b S (T s e Sl Sl G eslind (Bl e LRI el s e (oS
adllas Gus e (olew ool o IS0 Jalse lale a5 Ol Wl (318 olSais VI
A2l e 5laal ad VLS5 55 il e 035, ek b b (Bl e sla 83l o BLI| s 0l
Spal sals st (S ple o8l fags Ciglee b 35 O U, 45 gali=s)se anlllas ol s
Cdooled) sl Lple gl SEn el il ol s 5 (RDC-9809 i o L)

s gle
AF X0 YANVAY:] :C.JLU: é)b

VYAl Gy

Sl s s g el V8V (FFQ) ST 55 ol w51 § 51 5 IR AJUMS.REC.1398.908
(PCA) Lol sls adlge Jdosd g5 5l ealizad b 3L s LI 3 sl Sl gl Al eslizad e gl
Slesliad b pdy o o) ek st b ol Lgﬁ\ﬁ)\‘;‘,ﬁg_&wdh@qw)sjmvladl
Jols o8 sl e e R E 238 13 e 2se SRE s alse il 5 Stend U5 S5
S oS sl 0L crl.:.v L PREN Jelse Jodas 5l o s g (o) 4l mke (.JLAL} [ - W sl S
Lol dlmde e o5, S S G 25 dad e s o 03y, v).k;..ujla}uii\}éll{rll.wlj e s S
sl e 55 Ll ol 4 81 .(P=0.03 (OR=0.49) 55 o jan o hiidss Jbo 53 IBS 4 Sl b 2alS

S o (EP-trend /e 8) cils s s Sy 2alS s 4 (g, b ‘aj,;,l:_;‘“é)mjlé.;;\ ol fidas

1S olds

ey S o355 g
(s f u_i\.lb L;)Q\
(sl Glmae ol S
(@b e s

s e S

5&@\)\6‘,):;1Qﬁ.:,\..'21.,\5;ﬁ-;d)\:d‘.&alal;)\‘ﬁ.li&ﬁe:‘,)pwjh}h‘j})@w&\ibdﬂl)l
Sy &S 3ls Ol aslllas ol kol sy bLl p 4 S a:))p.,\;.ms\.,mljhs\{q& w8k gl
Lo ol cpl Sl e S Lol wlme i (S0 51 g s e Gl L Wb ol S
3 b8 e SEIBS i b, T Gob 516 ) ol slapsilSe w315 o ekl lalllas L5

S gy e Sy Jalge 5 (S5 S 2B B8

10.48311/fsct.2025.83845.0.

O J s

Zilace-m@ajums.ac.ir

88


https://doi.org/10.48311/fsct.2025.83845.0
mailto:Zilaee-m@ajums.ac.ir
http://www.fsct.modares.ac.ir/

