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Abstract
AIM: To estimate the prevalence of irritable bowel 
syndrome (IBS) in college and university students of 
North China and certain related factors for IBS. 

METHODS: A total of 2500 students from Shandong 
University in North China were asked in February-March 
2009 to complete questionnaires, including the Rome 
Ⅲ questionnaire, hospital anxiety and depression scale, 
and IBS-quality of life questionnaire (IBS-QOL). 

RESULTS: Among the 2126 students with complete 
data, the prevalence of IBS was 7.85% according 
to the Rome Ⅲ criteria, with a female/male ratio of 
1.78:1. Most students had the IBS-constipation subtype 
(36.5%), followed by IBS-diarrhea subtype (31.1%) and 
IBS-mixed subtype (23.9%). The students with IBS had 
a higher anxiety and depression score than those with-
out IBS. Low exercise level and anxiety indicated a high 

risk for IBS. The mean score of IBS patients was 74.2 ± 
4.242 on the IBS-QOL.

CONCLUSION: The prevalence of IBS is 7.85% in  
Chinese college and university students according to the 
Rome Ⅲ criteria. Low exercise level and anxiety may be 
the risk factors for IBS.
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INTRODUCTION
Irritable bowel syndrome (IBS) is a common, costly and 
potentially functional gastrointestinal disorder character-
ized by abdominal pain or discomfort with altered bowel 
habits, but without any organic damages to the intestine 
such as tumor or inflammation[1]. Men and women at all 
ages may have this disease. 

The prevalence of  IBS is 15%-24% in the general 
population of  Western countries, regardless of  sex, age or 
ethnicity, with a male/female ratio of  1:1.5[2,3]. The preva-
lence of  IBS in most Asian communities is 5%-10%[4], 

which is lower than that in Western countries. The preva-
lence of  IBS is 5.7% in Korean college and university 
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students[5], and 10.4% in undergraduates of  Southeast 
China[6,7]. The prevalence of  IBS has not been investigated 
in students of  North China. 

It has been shown that some factors, especially psy-
chological factors[8], dietary habits[9], and frequency of  
exercise, are associated with the onset and course of  
IBS[5,10]. Many college and university students have psy-
chological problems such as anxiety and depression[11,12], 

which can be predictive of  IBS. Research is needed to 
compare IBS patients and healthy controls and the 3 
IBS subtypes classified by bowel movement disturbance. 
Furthermore, many patients with IBS have a history of  
chronic recurrent abdominal pain from childhood[13].

The symptoms of  IBS greatly affect the quality of  
life of  patients. It was reported that the score of  mental 
health and social function domains in patients with IBS is 
very low[14]. A questionnaire on health-related quality of  
life is an important measure to assess the impact of  this 
chronic disease on the quality of  life of  IBS patients[15]. 

The Rome Ⅲ criteria were established in 2006 by the 
Rome Ⅲ Committee[1]. The Committee simplified the IBS 
subtype classification using the criteria for stool consis-
tency, which is closest to the clinical criteria and increases 
the accurate diagnosis of  IBS[1].

The prevalence of  IBS has been reported most fre-
quently in general populations, but not often in Chinese 
college and university students, especially in those of  
North China. Our study was to investigate the prevalence 
of  IBS in college and university students of  North China 
according to Rome Ⅲ criteria and the factors associated 
with IBS.

MATERIALS AND METHODS
Study setting
This investigation was carried out from February to 
March 2009 in Shandong University, located in North 
China. 

Sample size
It has been reported that the prevalence of  IBS in Chi-
nese college and university students is 10%-25%. Accord-
ing to the established formula for sample size, we used a 
minimum sample size of  1800 to achieve a precision of  
± 2% with a 95% confidence interval (CI)[16]. Therefore, 
2500 participants were enrolled in this study.

Participants
A total of  2500 college and university students, randomly 
recruited from 3 areas of  study (liberal arts, science, medi-
cine), were asked to voluntarily complete questionnaires 
during their regularly scheduled class time. Trained staff  
answered any questions about the questionnaire. The 
study was approved by the Ethics Committee of  Qilu 
Hospital of  Shandong University, China. 

Measures
Chinese version of  Rome Ⅲ questionnaire: The Rome 
Ⅲ criteria have been widely used in the diagnosis of  

functional gastrointestinal disorders. We used the Chinese 
version of  the previously validated Rome Ⅲ diagnostic 
questionnaire. The diagnosis of  IBS was based on the 
presence of  abdominal pain or discomfort for at least  
3 mo in the previous 6 mo, with 2 or more of  the follow-
ing symptoms: pain improved after defecation, symptoms 
associated with a change in frequency of  stool, and symp-
toms associated with a change in the form (appearance) 
of  stool. Subjects with IBS were divided into constipation-
predominant type (IBS-C), diarrhea-predominant type 
(IBS-D), and mixed type with IBS (IBS-M) according to 
the proportion of  lumpy and hard stools. Other students 
who could not be classified into the 3 subtypes were con-
sidered a subtype without IBS (non-IBS).

Hospital anxiety and depression scale: The hospital 
anxiety and depression scale (HADS), a specifically reli-
able scale developed by Zigmond and Snaith[17], was used 
in estimating the emotional disorder of  anxiety and de-
pression.

The HADS is a short, self-reporting questionnaire 
consisting of  14 questions with two 7-item subscales for 
anxiety and depression assessment. The items are coded 
on a 4-point scale from 0 to 3 scores. Moreover, anxiety 
and depression scores are summed separately. For each 
subscale, the scores can be divided into 0-7 (normal cas-
es), 8-10 (borderline cases), and over 11 (cases).

Daily lifestyle factors: Some questions about the daily 
lifestyle of  college and university students, such as dietary 
habits, exercise frequency, and alcohol consumption, were 
included in the questionnaire. For dietary habits, we ob-
tained information on the intake of  dairy products and 
cold dishes, which may be associated with the onset of  
IBS.

Red-flag items: Referring to the guidelines for IBS 
recommended by the American Gastroenterological As-
sociation, there are 7 red-flag items used to distinguish 
organic intestinal disease from IBS. Participants who 
chose one or more of  the 7 items were included into 
a special “others” group: drastic weight loss, a history 
of  organic bowel disease, a history of  digestive surgery, 
blood in stool, awakening due to abdominal pain during 
night, anemia, fever or arthralgia. 

Negative life events in childhood: A life event scale 
was used in this study[18]. Considering the specific situ-
ations of  college and university students in China, we 
assessed 5 of  the most stressful events in childhood (oc-
curred under the age of  12 years) on the scale, including 
death of  a close family member or divorced parents, 
extreme financial difficulty, major natural disaster, expe-
riencing serious illness or major surgery, and other major 
setbacks. Whether students with IBS have recurrent ab-
dominal pain in childhood was also assessed.

Quality of  life of  patients with IBS: The quality of  life 
of  patients with IBS (QOL-IBS patients), a self-reported 
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quality-of-life measure specific to people with IBS, was 
used to assess the impact of  IBS on the quality of  life of  
IBS patients. The questionnaire consists of  34 items, each 
with a 5-point response scale. The scores are summed and 
averaged for a total score and then transformed to a 0-100 
scale for ease of  interpretation. The score of  the quality-
of-life scale is a general parameter reflecting the healthy 
status of  IBS patients, with some questions about health 
care-seeking behavior.

Baseline information: The remaining questions were 
about the sociodemographic characteristics, such as age, 
sex, schooling level, place of  birth, health condition, and 
family information.

Statistical analysis
All eligible questionnaires were coded. Data analysis was 
performed using the SPSS 12.0 (SPSS Inc., Chicago, IL). 
Distributions of  sex and lifestyle factors were analyzed by 
Pearson’s χ2 or Fisher’s exact test. For each of  the lifestyle 
factors and psychological measures, the choice or scores 
of  participants were divided into 3 degrees. Analysis of  
variance was used to compare the anxiety and depression 
levels between groups. Possible risk factors were assessed 
by logistic regression analysis. Odds ratio (OR) with 95% 
confidence interval (CI) was calculated. Data are present-
ed as mean ± SD. All calculated P-values were two-tailed 
and P < 0.05 was considered statistically significant.

RESULTS
Response rate and characteristics of subjects 
Of  the 2500 enrolled participants, 2376 completed the 
questionnaires. Valid responses were obtained from 
2126 participants, with a response rate of  89.48%. Of  
the 2376 participants, 917 (43.1%) were males and 1209 
(56.9%) were females, with a mean age of  20.79 ± 1.590 
years and 20.53 ± 1.587 years, respectively. The average 
college grade of  the students was 2.58 ± 0.368. Of  the 
2376 participants, 1768 (74.4%) were natives of  Shan-
dong Province. The characteristics of  participants are 
listed in Table 1. The non-IBS group included healthy 
subjects and the “others” group (participants with other 
gastrointestinal disorders excluded).

Prevalence of IBS
Of  the 2126 participants, 167 fulfilled the Rome Ⅲ crite-
ria for IBS with a male/female ratio of  1.78:1. The preva-
lence of  IBS was 7.85%, with no statistically significant 
difference among areas of  study or schooling level. Sixty-
one cases were IBS-C (36.5%), 51 were IBS-D (31.1%), 40 
were IBS-M (23.9%), and 25 were non-IBS cases (8.5%).

Daily lifestyle factors
The daily lifestyle factors, including dietary habits and 
exercise frequency, were compared between IBS and non-
IBS groups (Table 2). No difference was found in mea-
sures related to the intake of  dairy products, cold dishes 
and alcohol between the two groups, but a difference was 

observed in exercise level, indicating that a low exercise 
level is a high risk factor for IBS.

QOL-IBS patients and health care-seeking behavior
The mean score of  students with IBS was 74.2 ± 4.242 on 
the health quality questionnaire, indicating that the occur-
rence of  IBS can influence their quality of  life and daily 
health. 

Of  the participants with IBS, 38.3% did not seek for 
medical advice on their abdominal discomfort, 1.2% re-
ceived long-term treatment, and 3.0% worried about their 
health. No difference was found in seeking for help from 
physicians between medical students and others.

HAD scores and negative life events in childhood
The anxiety and depression scores were significantly 
higher for students with IBS than for those without IBS 
(Table 3), especially for those with normal scores (0-7) 
than for those with abnormal scores (> 11). Of  the par-
ticipants with IBS, 65.9% believed that their discomfort 
was related to the negative moods.

The mean anxiety score was 6.52 ± 4.036, 6.78 ± 
4.912, and 5.82 ± 4.545, respectively, for IBS-C, IBS-D, 
and IBS-M (F = 0.373, P = 0.773). The mean depression 
score was 6.92 ± 3.822, 6.88 ± 4.097, and 6.90 ± 4.787, 
respectively, for IBS-C, IBS-D, and IBS-M (F = 0.008, P = 
0.999). No difference was found in anxiety and depression 
scores between the 3 subtype groups. 

Of  the participants with IBS, 47.3% had a recurrent 
abdominal pain in childhood.

Risk factors for IBS
After univariate analysis, multivariable logistic regression 
analysis was adjusted by sex. Anxiety (P = 0.031) but not 
depression (P = 0.329) was independently associated 
with IBS (Table 4).

DISCUSSION
To our knowledge, this is the first school-based investiga-
tion on the epidemiology of  IBS in college and university 
students of  North China. The prevalence rate of  IBS was 
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Table 1  Characteristics of students with or without irritable 
bowel syndrome  n  (%)

Total 
(n  = 2126)

IBS 
(n  = 167)

Non-IBS 
(n  = 1959)

χ2 P  
value

Sex
   Male   917 (43.1)   60 (6.5)   857 (93.5) 3.835 0.05
   Female 1209 (56.9) 107 (8.9) 1102 (91.1)
Branch of learning
   Liberal arts   701 (33.0)   43 (6.1)   658 (93.9) 5.119   0.077
   Science   697 (32.8)   56 (8.0)   641 (92.0)
   Medicine   728 (34.2)   68 (9.3)   660 (90.7)
Schooling level
   Lower 1425 (67.0) 117 (8.2) 1308 (91.8) 0.754   0.385
   Upper   701 (33.0)   50 (7.1)   651 (92.9)

IBS: Irritable bowel syndrome; Non-IBS: Subjects without IBS.
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7.85% and more female students suffered from IBS than 
male students, which is similar to that in previous stud-
ies[2,3]. 

The prevalence of  IBS varied greatly among different 
investigations, which may be due to the differences such 
as varied study population from different countries and 
different diagnostic criteria used. Rome Ⅱ criteria have 
been used to examine a 12-wk period of  time in the past 
12 mo, which is less than a continuous 6-mo period, thus 
expanding the scope of  diagnosis[19]. Furthermore, IBS is 
a functional disease with organic intestinal damage exclud-
ed. The usual method of  using questionnaires for a large 
population without any further examination is too simple 
to judge the accuracy of  diagnosis.

In the general population, IBS of  the diarrhea-
dominant type is more frequent than the constipation-
dominant type[1]. However, the results of  our study are 
opposite. Most college and university students have ir-
regular eating habits and bedtimes and are also burdened 
with jobs or school work. 

In the present study, the anxiety and depression score 
was high in IBS group, indicating that anxiety is a predic-
tor of  IBS diagnosis and psychological factors play an 
important role in development of  IBS[8,11,12,19]. It has been 
shown that although IBS symptoms influence negative 
moods such as anxiety and depression, psychological fac-
tors themselves influence motor abdominal functions, 
sensory threshold and stress reactivity of  the intestine[20].
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Table 2  Dietary and lifestyle factors in irritable bowel syndrome and non-irritable bowel syndrome groups  n  (%)

Variables Categories Total (n  = 2126) IBS (n  = 167) Non-IBS (n  = 1959) χ2 P  value

Dairy produce
Almost everyday   676 (31.8)   57 (8.4)   619 (91.6) 0.456 0.796
Sometimes 1305 (61.4)   99 (7.6) 1206 (92.4)
Almost never 145 (6.8)   11 (7.6)   134 (92.4)

Cold dish Percentage per day
< 25% 1650 (77.6) 132 (8.0) 1518 (92.0) 0.512 0.774
25%-75%   468 (22.0)   34 (7.3)   434 (92.7)
> 75%     8 (0.4)       1 (12.5)       7 (87.5)

Alcohol 
No 1912 (89.9) 149 (7.8) 1763 (92.2) 0.102 0.750
Yes   214 (10.1)   18 (8.4)   196 (91.6)

Exercise frequency 9.823 0.007
Almost everyday 160 (7.5)   11 (6.9)   149 (93.1) 0.121 0.728
Sometimes 1039 (48.9)   64 (6.2)   975 (93.8) 1.479 0.224
Almost never   927 (43.6)   92 (9.9)   835 (90.1) 9.505 0.002

IBS: Irritable bowel syndrome; Non-IBS: Subjects without IBS.

Table 3  Univariate analysis of some factors in irritable bowel syndrome and non-irritable bowel syndrome groups  n  (%)

IBS: Irritable bowel syndrome; Non-IBS: Subjects without IBS.

Factors Categories Total (n  = 1902) IBS (n  = 167) Non-IBS (n  = 1735) χ2 P  value

Anxiety 60.431 0.000
0-7 1496 (78.7) 103 (6.9) 1393 (93.1)   2.864 0.091
8-10   253 (13.3)   25 (9.9)   228 (90.1) 61.053 0.000
≥ 11 153 (8.0)     39 (25.5)   114 (74.5) 17.493 0.000

Depression 35.597 0.000
0-7 1357 (71.3)   94 (6.9) 1263 (93.1)   2.549 0.110
8-10   326 (17.2)   31 (9.5)   295 (90.5) 35.894 0.000
≥ 11   219 (11.5)     42 (19.2)   177 (80.8) 10.557 0.001

Negative life events 
in childhood

Normal   967 (50.8)     99 (10.2)   868 (89.8)

  6.282 0.987
Mild   626 (32.9)   48 (7.7)   578 (92.3)
Moderate   273 (14.4)   19 (7.0)   254 (93.0)
Severe   36 (1.9)     1 (2.8)     35 (97.2)

Table 4  Evaluation of risk factors for irritable bowel syndrome by multivariate logistic regression analysis

CI: Confidence interval.

Variables β Standard error Wald Odds ratio 95% CI P  value

Lower Upper

Anxiety 0.106 0.027 15.383 1.112 1.054 1.172 0.031
Depression 0.028 0.029   0.951 1.028 0.972 1.088 0.329
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It was reported that cold diets, such as ice water and 
cold dishes, can induce IBS onset by influencing visceral 
hypersensitivity[21]. However, we did not find any signifi-
cant correlation between intake of  cold dishes and IBS in 
college and university students which may be due to the 
change in dietary habits in young Chinese people who 
are accustomed to a cold diet in childhood. In this study, 
about 50% of  the IBS patients complained of  pediatric 
recurrent abdominal pain, which is similar to the reported 
findings[13].

No research prior to this study has directly assessed 
the important role of  exercise frequency in development 
of  IBS. In this study, the students with a low exercise level 
were more likely to have IBS symptoms. Nowadays, many 
college and university students are too busy to do physical 
exercises. Some students with IBS are restrained in their 
desire to do physical exercise, perhaps because of  chronic 
abdominal pain or discomfort. A positive association 
between exercise level and course of  IBS should be inter-
preted with caution.

Although many patients with IBS do not seek for 
medical advice on discomfort, they have significant de-
mands. It was reported that medical students are more 
likely to see physicians for their discomfort, perhaps 
because they worry more about their health[22], which is 
not consistent with the findings in our study. The psycho-
logical factors we describe may be responsible for such a 
behavior. 

IBS is not a life threatening disease, but as a func-
tional intestinal disease, its chronic symptoms greatly in-
fluence their daily life[3,14,23], which is consistent with the 
finding in this study. Most students with IBS have more 
or less troubles with their health. 

Although this investigation provided some new in-
sights into IBS in Chinese college and university students, 
it was based on only the self-reporting questionnaires, 
without any further examinations to exclude organic intes-
tinal diseases.

The public and university students in China are not 
informed about digestive health and IBS. Considering 
some predictive factors for the onset of  IBS, more atten-
tion must be paid to the primary prevention of  IBS in the 
public and university students. 

In conclusion, the prevalence of  IBS in college and 
university students of  North China is 7.85%. A low ex-
ercise level and anxiety are the risk factors for IBS. IBS 
greatly influences the quality of  life of  students.
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