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Background/Aims: Recent papers have highlighted the role
of diet and lifestyle habits in irritable bowel syndrome (IBS),
but very few population-based studies have evaluated this
association in developing countries. The aim of this study
was to evaluate the association between diet and lifestyle
habits and IBS. Methods: A food frequency and lifestyle
habits questionnaire was used to record the diet and lifestyle
habits of 78 IBS subjects and 79 healthy subjects. Crosstabulation analysis and logistic regression were used to
reveal any association among lifestyle habits, eating habits,
food consumption frequency, and other associated conditions. Results: The results from logistic regression analysis
indicated that IBS was associated with irregular eating (odds
ratio [OR], 3.257), physical inactivity (OR, 3.588), and good
quality sleep (OR, 0.132). IBS subjects ate fruit (OR, 3.082)
vegetables (OR, 3.778), and legumes (OR, 2.111) and drank
tea (OR, 2.221) significantly more frequently than the control
subjects. After adjusting for age and sex, irregular eating (OR,
3.963), physical inactivity (OR, 6.297), eating vegetables (OR,
7.904), legumes (OR, 2.674), drinking tea (OR, 3.421) and
good quality sleep (OR, 0.054) were independent predictors
of IBS. Conclusions: This study reveals a possible association between diet and lifestyle habits and IBS. (Gut Liver
2015;9:649-656)
Key Words: Irritable bowel syndrome; Food; Diet habits; Life
style; Odds ratio

INTRODUCTION
Irritable bowel syndrome (IBS) is a chronic gastrointestinal
(GI) disorder in the absence of any structural, physiological, or
biochemical abnormalities in the GI tract. Functional GI disorders are common in developed countries, and IBS is the most
frequent of these disorders. The worldwide prevalence of IBS
varies according to the location, diagnostic criteria, and design
of the study from 1.1% to 22%.1-3 Patients with IBS have been
found to have a considerable reduction in quality of life.4-6 IBS
reduces quality of life to the same degree of impairment as major chronic diseases, such as hepatic cirrhosis, congestive heart
failure, renal insufficiency, and diabetes.4,7,8
The etiology of IBS is poorly understood and many factors
are involved, including genetics, heritability, gut hypersensitivity, intestinal microbiota, low-grade mucosal inflammation, disturbed colonic motility, previous GI infection, and disturbances
in the gut neuroendocrine system (NES).6,9,10 Many subjects with
IBS relate their symptoms to their food intake. In other words,
certain foods may precipitate or aggravate IBS symptoms.11-16
Interestingly, an association between diet and lifestyle habits
and IBS has been reported by several investigators.11,17-19 IBS
patients are affected by sleep impairment, eating habits, diet,
exercise, and other lifestyle factors.19 A diet with low amounts
of fermentable oligo-, di-, monosaccharides, and polyols (FODMAPs) has been found to be efficient in alleviating GI symptoms in IBS patients.17,18 Moreover, a diet with a high content of
fat and spicy foods is thought to give rise to GI symptoms.11
Conceivably, a combination of diet and lifestyle habits may
cause GI symptoms in IBS patients. However, most investigators
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have evaluated the association between IBS and diet or lifestyle
habits, and very few surveys have been performed to explore
the association between diet and lifestyle habits and IBS at the
same time. Moreover, most of the literature on IBS has focused
on Western industrialized societies, and no surveys have been
performed in Chinese populations. Therefore, the aims of this
study were to investigate the association between diet and lifestyle habits and IBS.

group. The control group included 79 healthy subjects who received annual health checkups in the Department of Health (Fig.
1). All subjects provided written consent to participate in the
study. The protocol was approved by the Institutional Ethics Review Board at Southern Medical University. This study complies
with the standards of the Declaration of Helsinki and current
ethical guidelines.

MATERIALS AND METHODS

A Chinese questionnaire was designed to evaluate the diet
and lifestyle habits of adults in China. The contents of the questionnaire include the following four parts:

1. Research subjects
The study cohort included consecutive inpatients admitted to
the Department of Gastroenterology from January 2011 to December 2012 who fulfilled the Rome III Diagnostic Criteria for
IBS.2 These criteria include symptoms of recurrent abdominal
pain or discomfort and a marked change in bowel habit for at
least 6 months, with symptoms experienced on at least three
days of at least 3 months. Two or more of the following must
apply: (1) onset of pain is related to a change in frequency of
stool; (2) onset of pain is related to a change in the appearance
of stool; and (3) pain is relieved by a bowel movement.
In addition to the Rome III Diagnostic Criteria for IBS, the
study cohort fulfilled the following criteria: (1) no evidence
of esophagitis, esophageal ulcer, GI tumors, and cholecystitis
on upper GI endoscopy, colonoscopy, and transabdominal ultrasonography and (2) limitation of onset of the symptoms to
one year before hospitalization in order to avoid memory bias.
Exclusion criteria were as follows: (1) patients with a history of
pharmacologic therapy and (2) patients with a previous medical
history such as abdominal surgery, which could cause abdominal symptoms before the actual diagnosis of IBS.
Eventually, a total of 78 subjects were enrolled in the case

Fig. 1. Flow chart.
Jan, January; Dec, December; IBS, irritable bowel syndrome.

2. Research methods

1) Sociodemographic variables
Age, gender, height, weight, educational level, and job were
recorded. Educational level was categorized into the following
three classes: low (no school, elementary school, or junior high
school only), medium (high school), and high (college or university).
2) Health-related conditions and lifestyle habits
Smoking status was dichotomized as “smoker” or “nonsmoker.” Drinking status was dichotomized as “drinker” if alcohol
was consumed at least weekly or “nondrinker” if alcohol was
consumed less often. Physical activity status was dichotomized
as “physically active” if the subject exercised at least weekly or
“physically inactive” if the subject exercised less often. In addition, each subject’s body mass index (BMI) was recorded based
on the Chinese guidelines in four categories: underweight (<18.5
kg/m2), normal weight (18.5 to 23.9 kg/m2), overweight (24.0 to
27.9 kg/m2), and obese (≥28.0 kg/m2). BMI was calculated using
the international standard formula: BMI=mass (kg)/[height (m)]2.
Moreover, sleep quality was categorized according to the defini-
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tion of insomnia:20 sleep disturbance (difficulty sleeping occurs
at least 3 times per week, and these difficulties have occurred
for at least 1 month) or good quality sleep (difficulty sleeping
occurs less than 3 times per week, and these difficulties have
not occurred for 1 month). The term difficulty sleeping must
fulfill the following criteria:20 (1) difficulty falling asleep, staying asleep, or nonrestorative sleep; (2) this difficulty is present
despite adequate opportunity and circumstance to sleep; and (3)
this impairment in sleep is associated with daytime impairment
or distress.
3) Dietary habits
Time spent eating was categorized in three classes: less than
10 minutes, 10 to 20 minutes, and more than 20 minutes. In addition, the subjects recorded the following dietary habits: eating
late-night snacks, eating meals with family or outside the home,
having meals on time, and picky eating habits.
4) Food preference
Ten food categories were established based on Chinese dietary
habits. Consumption frequencies in each category were calculated and cut off into the following classes by the medians.
(1) When the median was more than 1 time per day, consumption was categorized as “several times a day” or “once a
day or less.”
(2) When the median was 1 time a day, it was categorized as
“at least once a day” or “less than once a day.”
(3) When the median was more than 1 time a week, it was
categorized as “at least several times a week” or “once a week or
less.”
(4) When the median was 1 time a week, it was categorized as
“at least once a week” or “less than once a week.”
(5) When the median was less than 1 time a week, it was categorized as “monthly” or “never or rarely.”
The data were collected through the questionnaire survey.

The length of each interview was limited to 20 to 30 minutes
to obtain relevant recall information about the period of time
6 months before the first occurrence of the syndrome. Every
patient had enough time during the interview to provide recall
information.
3. Statistical analysis
Descriptive statistics were performed with SPSS version 13.0
(SPSS Inc., Chicago, IL, USA). The Student t-test and chi-square
test were used to evaluate differences in sociodemographic variables between patients and controls. Data are presented as the
mean±standard deviation (SD) and p-value. Subjects were divided into two categories by consumption (less than median frequency and equal or more than the median frequency). Crosstabulation analysis (chi-square test) was used initially to reveal
any association between health-related conditions, lifestyle
habits, dietary habits, and food preferences. Then, the logistic
regression (binary, univariate) was used to determine significant
predictors of IBS derived from the initial analysis. Finally, to
evaluate variables responsible for IBS, a multivariate analysis
was performed by stepwise multiple logistic regression. Data are
presented as odds ratios (ORs) and 95% confidence intervals (95%
CIs).

RESULTS
1. IBS and sociodemographic variables
Among the total 157 subjects, there were no differences in
age, gender, height, weight, and educational level between the
two groups (Table 1). However, the evaluation of the age distribution indicated increased prevalence of IBS in subjects above
the age of 30 (p<0.05) (Fig. 2).

Table 1. Sociodemographic Information
Sociodemographic
characteristic
Age, yr
Sex, male/female

IBS patients
(n=78)
46.76±13.58

Control subjects
p-value
(n=79)
43.41±14.06

0.131

37/41

44/35

0.300

Height, m

1.63±0.72

1.65±0.75

0.204

Weight, kg

60.28±10.60

62.60±11.41

0.189

28/19/31

24/24/31

0.643

Duration of education,
low/middle/high*

Data are presented as the mean±SD or number.
IBS, irritable bowel syndrome.
*Educational level was categorized into the following three classes:
low (no school, elementary school, or junior high school only), medium (high school) and high (college or university).
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Fig. 2. Age distribution of the case-control subjects.
IBS, irritable bowel syndrome.

652

Gut and Liver, Vol. 9, No. 5, September 2015

Table 2. Health Behaviors, Conditions, and Lifestyle Habits
Behaviors, conditions, and habits

IBS patients (n=78)

Control subjects (n=79)

p-value

Univariate logistic regression OR (95% CI)

Smoker

17 (21.8)

15 (19.0)

0.662

-*

Drinker

25 (32.1)

29 (36.7)

0.539

-

Physically inactive

34 (43.6)

14 (17.7)

0.001

3.588 (1.728–7.449)

Good quality sleep

48 (61.5)

73 (92.4)

0.000

0.132 (0.051–0.340)

0.582

-

5 (6.4)

5 (6.3)

-

-

Normal

57 (73.1)

52 (65.8)

-

-

Overweight

14 (17.9)

21 (26.6)

-

-

2 (2.6)

1 (1.3)

-

-

BMI
Underweight

Obese

Data are presented as number (%).
*Variables with p-values that were not significant according to the chi-square test were not included in the univariate logistic regression.
IBS, irritable bowel syndrome; OR, odds ratio; CI, confidence interval; BMI, body mass index.

Table 3. Dietary Habits
Dietary habits

IBS patients (n=78)

Control subjects (n=79)

p-value

Univariate logistic regression OR (95% CI)

Irregular eating

51 (65.4)

29 (36.7)

0.000

3.257(1.694–6.259)

Eating late-night snacks

21 (26.9)

19 (24.1)

0.680

-*

0.269

-

<10

28 (35.9)

19 (24.1)

-

-

10–20

35 (44.9)

42 (53.2)

-

-

>20

15 (19.2)

18 (22.8)

-

-

Meals with family

59 (75.6)

56 (70.9)

0.501

-

Picky eating habits

56 (71.8)

59 (74.7)

0.683

-

Time spent eating, min

Data are presented as number (%).
IBS, irritable bowel syndrome; OR, odds ratio; CI, confidence interval.
*Variables with p-values that were not significant according to the chi-square test were not included in the univariate logistic regression.

2. IBS, health-related behaviors/conditions, and lifestyle
habits
The data shown in Table 2 reveal significant differences in
physical activity and sleep quality between groups. Subjects
who were physically inactive were 3.588 times more likely to
suffer from IBS than those who were physically active (95% CI,
1.728 to 7.449; p<0.01). Moreover, those with good quality sleep
were 0.132 times less likely to suffer from IBS less than those
who had sleep disturbances (95% CI, 0.051 to 0.340; p<0.01).
3. IBS and dietary habits
Subjective perceptions of irregular eating were evaluated.
Irregular eating is a behavior defined as not eating meals regularly each day, and having long periods between each meal,
including breakfast, lunch, and supper. These subjective perceptions of irregular eating were more frequent among IBS patients
(65.4%) than control subjects (36.7%) (p<0.01) as shown in
Table 3. Subjects with irregular eating habits were 3.257 times

more likely to suffer from IBS than those with regular eating
habits (95% CI, 1.694 to 6.259; p<0.01). There were no significant differences in other dietary habits (time spent eating, eating late-night snacks, having meals with family or outside the
home, having meals on time, and picky eating habits) between
groups.
4. IBS and food preference
Using the median as the cutoff for food consumption frequency, there were differences between the two groups in the
following categories: fruit (p<0.05), vegetables (p<0.01), legumes
(p<0.05), and tea (p<0.05) (Table 4). For the rest of the food categories, i.e., noodles, canned foods, pickled foods, sweetmeats
(cakes, ice cream, and cream), milk, coffee, and carbonated
drinks, there were no statistically significant differences in food
preference between groups.
5. Multivariable logistic regression
In the logistic step-by-step regression for the factors men-
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Table 4. Frequency of Food Consumption in Various Food Categories
Food category and frequency of
food consumption

IBS patients
(n=78)

Control subjects
(n=79)

Fruit
Once a week or less

16 (20.5)

35 (44.3)

At least once a week

62 (79.5)

44 (55.7)

Once a day or less

13 (16.7)

34 (43.0)

Several times a day

65 (83.3)

45 (57.0)

Vegetables

Legumes
Once a week or less

32 (41.0)

47 (59.5)

At least once a week

46 (59.0)

32 (40.5)

Monthly or rare

42 (53.8)

57 (72.2)

At least once a week

36 (46.2)

22 (27.8)

Tea

Noodles
Once a week or less

49 (62.8)

51 (64.6)

At least once a week

29 (37.2)

28 (35.4)

6 (7.7)

10 (12.7)

72 (92.3)

69 (87.3)

Canned food
Monthly
Never or rarely
Pickled foods
Monthly

39 (50.0)

39 (49.4)

Never or rarely

39 (50.0)

40 (50.6)

Once a week or less

49 (62.8)

57 (72.2)

At least once a week

29 (37.2)

22 (27.8)

Sweetmeats

Milk
Once a week or less

50 (64.1)

42 (53.2)

At least once a week

28 (35.9)

37 (46.8)

8 (10.3)

16 (20.3)

70 (89.7)

63 (79.7)

Coffee
Monthly
Never or rarely
Carbonated drinks
Monthly

15 (19.2)

16 (20.3)

Never or rarely

63 (80.8)

63 (79.7)

p-value

Univariate logistic
regression OR (95% CI)

10.129 (p<0.05)

3.082 (1.521–6.248)

13.014 (p<0.001)

3.778 (1.796–7.947)

5.355 (p<0.05)

2.111 (1.117–3.991)

5.646 (p<0.05)

2.221 (1.144–4.312)

0.051 (p>0.05)

1.078 (0.562–2.066)

1.058 (p>0.05)

0.575 (0.198–1.667)

0.006 (p>0.05)

1.026 (0.549–1.198)

1.558 (p>0.05)

1.533 (0.782–3.005)

1.936 (p>0.05)

0.636 (0.335–1.205)

3.029 (p>0.05)

0.450 (0.180–1.123)

0.026 (p>0.05)

0.938 (0.427–2.058)

Data are presented as number (%).
IBS, irritable bowel syndrome; OR, odds ratio; CI, confidence interval.

tioned above with statistical differences between groups, the
interference factors, i.e., age and gender, were eliminated from
the model. The following variables were included in the final
model: physical inactivity, irregular eating, good quality sleep,
vegetables, tea, and legumes (Table 5). Compared with the univariate logistic regression, fruit was not included in the final
multivariable logistic model. The rest of the variables were consistent with the single-factor results.

DISCUSSION
As a functional GI disorder, IBS has been shown to be associated many kinds of factors.6,9,10 This study is the first casecontrol study to examine the effect of lifestyle and diet on
IBS patients in a developing country—China. This research
demonstrates that a poor lifestyle and poor dietary habits, such
as physical inactivity, sleep disturbance, and irregular eating,
increase the risk of IBS. Alternatively, the consumption of fruit,
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Table 5. Multivariate Analysis of Factors Associated with Irritable
Bowel Syndrome
Factor

p-value

OR (95% CI)

Physical inactivity

0.000

6.297 (2.294–17.286)

Good quality sleep

0.000

0.054 (0.015–0.190)

Irregular eating

0.002

3.963 (1.666–9.427)

Vegetables

0.000

7.904 (2.889–21.620)

Legumes

0.025

2.674 (1.130–6.325)

Tea

0.008

3.421 (1.383-8.461)

OR, odds ratio; CI, confidence interval.

vegetables, and tea may also induce IBS symptoms.
In the present study, the prevalence of IBS was higher in
women, as previously reported by others,21,22 but this difference
did not reach statistical significance. However, the evaluation
of the age distribution indicated increased prevalence of IBS in
subjects above the age of 30. This result is in contrast to a previous report that showed that IBS incidence decreased with age,23
but our results match those of other studies showing that the
prevalence of IBS was high in the elderly24 and an overlooked
problem.25 The population sample in the present study had a
high mean age (Table 1). Increasing age was associated with
higher consultation rates in our study. There were more IBS
subjects older than 30 years of age than there were IBS subjects
younger than 30 years of age (Fig. 2). There is also a possibility
of a volunteer bias. These associations may explain the higher
prevalence of IBS in older people in our sample.
Sleep disturbance was independently associated with IBS in
the general population.26-28 Our results confirmed these observations from a different perspective, as subjects with good quality
sleep were less likely to have IBS than subjects without good
quality sleep. It is possible that patients with IBS may exhibit
a longer duration of the rapid eye movement (REM) phase of
sleep, as REM sleep is associated with increased colonic propagating and nonpropagating motility, which could theoretically
predispose an individual to develop IBS symptoms through the
induction of persistent motor activity.29 However, this hypothesis has not been confirmed by other studies.
Similar to previous results, physical factors affected IBS.30 Increased physical activity improves GI symptoms in IBS patients.
Physically active patients with IBS have less symptom deterioration compared with physically inactive patients. Physical
activity might be used as a primary treatment modality in IBS
patients.31 Educational level, smoking, and alcohol intake did
not influence the prevalence of IBS. However, in different populations, those with higher educational levels were more likely
to be physically active32 and have a healthy diet.33 These factors
would help decrease IBS incidence. However, anxiety may be
more common in people with a higher educational level, which
could lead to sleep disturbance and increase IBS incidence. Fur-

ther studies are needed to explore these kinds of associations.
Similar to the results of an earlier report,19 IBS patients had
significantly more irregular meal habits than those without IBS.
It is possible that irregular eating may lead to disturbed colonic
motility and cause GI symptoms in IBS patients. Further studies
are needed to examine the mechanisms that explain this association.
We developed a food frequency questionnaire (FFQ) to assess
habitual intake, which was shown to be appropriate for exploring dietary patterns based on frequencies but not for estimating total intakes of energy or nutrients.34,35 Furthermore, the
reproducibility and validity of major FFQ dietary patterns were
previously found to be satisfactory for studying diet-disease relationships.36 In our study, certain categories of food (vegetables,
legumes, fruit, and tea) were significantly related to IBS. Foods
may contribute to symptom onset through several mechanisms
including food allergy and intolerance. Moreover, certain foods
may alter the composition of the luminal milieu, either directly
or indirectly through effects on bacterial metabolism. Finally,
IBS symptoms may develop following exposure to food-borne
pathogens.37 A specific food intolerance (for example, lactase
deficiency) may explain the symptoms of some patients. In addition, fiber-rich products may promote intestinal peristalsis,
which may also increase intestinal dysfunction. Tea contains salicylates, which may cause gut symptoms.22,38-43 In contrast with
a previous report,41 milk was not significantly related to IBS in
our study. This discrepancy may be related to the differences
between the Chinese and Western diets and the low penetration
of milk consumption in the Chinese population.
Many subjects with IBS relate their symptoms to their food
intake.11,12 Most of these subjects modify their diets, and these
modifications sometimes result in an inadequate diet.12 Mazzawi et al .44 and Ostgaard et al .45 studied the effects of dietary
guidance on the symptoms, quality of life, and habitual diets
of IBS patients. They found that individual dietary guidance is
a costeffective option for the management of IBS. Moreover,
dietary guidance promoted healthier diets, improved the quality
of life, and reduced IBS symptoms in IBS patients.
In conclusion, the results of this study indicate that lifestyle
and dietary factors influence the occurrence of IBS, and these
findings may guide future cohort studies.
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