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Abstract
AIM: To investigate the prevalence and characteristics 
of uninvestigated dyspepsia among college students in 
Zhejiang Province.

METHODS: Young adult students attending under-
graduate (within the 4-year program) and graduate 
(only first-year students) colleges in Zhejiang Province 
were recruited between November 2010 and March 
2011 to participate in the self-report survey study. The 
questionnaire was designed to collect data regarding 
demographics (sex and age), general health [weight 
and height, to calculate body mass index (BMI)], and 
physical episodes related to gastrointestinal disorders. 
Diagnosis of dyspepsia and irritable bowel syndrome 
(IBS) was made according to the Rome Ⅲ criteria. 
Gastroesophageal reflux disease (GERD) was defined 
by episodes of heartburn and/or acid reflux that oc-
curred at least once a week, according to the Montreal 
definition.

RESULTS: Of 2520 students recruited for survey par-

ticipation, only 1870 (males: 967; age range: 17-32 
years, mean age: 21.3 years) returned a completed 
questionnaire. One hundred and eight (5.67%) of the 
student participants fit the criteria for dyspepsia diag-
nosis. Stratification analysis of dyspepsia and non-dys-
pepsia cases showed no statistically significant differ-
ences in age or BMI; however, the prevalence of dys-
pepsia was significantly higher in women than in men 
(7.53% vs  4.14%, P  < 0.05). Stratification analysis of 
dyspepsia by grade level showed that year 4 under-
graduate students had a significantly higher prevalence 
of dyspepsia (10.00% vs  undergraduate year 1: 5.87%, 
year 2: 3.53% and year 3: 7.24%, and graduate year 1: 
3.32%). Nearly all (95.37%) students with dyspepsia 
reported symptoms of postprandial distress syndrome, 
but only a small portion (4.63%) reported symptoms 
suggestive of abdominal pain syndrome. The students 
with dyspepsia also showed significantly higher rates 
of IBS (16.67% vs  non-dyspepsia students: 6.30%, P  
< 0.05) and GERD (11.11% vs  0.28%, P  < 0.05).

CONCLUSION: Although the prevalence of dyspepsia 
among Zhejiang college students is low, the signifi-
cantly higher rates of concomitant IBS and GERD sug-
gest common pathophysiological disturbances.

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: This college-based population survey aimed 
to determine the prevalence and investigate the char-
acteristics of uninvestigated dyspepsia (UD, according 
to Rome Ⅲ criteria) in Zhejiang Province, China. The 
overall prevalence of UD was relatively low (5.67% in 
1870 students), but female sex and senior (year 4) un-
dergraduate status were represented more frequently 
among the UD cases. In addition, UD cases were more 
likely to have concomitant irritable bowel syndrome or 
gastroesophageal reflux disease, suggesting the exis-
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tence of common etiologies or molecular mechanisms 
among these gastrointestinal disorders.
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INTRODUCTION
The gastroduodenal symptoms of  dyspepsia are relatively 
non-specific, and include general abdominal discomfort, 
early satiety, and bloating. Patients often ignore the condi-
tion and not present to clinic until more severe symptoms 
manifest, such as belching, heartburn, nausea, vomiting, 
and pain. While untreated dyspepsia is not associated 
with an increased risk of  death, its pathology can put the 
individual at greater risk of  secondary tissue injury, such 
as mucosal erosion by gastric reflux leading to a chronic 
inflammation state, or may mask symptoms of  other gas-
trointestinal diseases. Epidemiological surveys have esti-
mated the global prevalence of  uninvestigated dyspepsia 
(UD) to be as low as 7% and as high as 45%[1].

Results from clinical investigations are used to clas-
sify the dyspepsia diagnosis as functional dyspepsia (FD) 
or organic dyspepsia. For both dyspepsia types, some 
readilymodifiable factors have been identified as potential 
etiologies, including diet and gastrointestinal infection 
[mainly Helicobacter pylori (H. pylori)]; in addition, clinical 
management of  a co-existing organic disease may help to 
reduce or eliminate the dyspeptic condition[2]. The lack of  
an effective targeted therapy, however, means that many 
patients suffer from chronic dyspepsia and an accompa-
nying detrimental impact on quality of  life[3].

Demographic and national factors may play a role in 
the development and progression of  dyspepsia. Epide-
miologic studies of  dyspepsia in Asian countries have re-
ported incidence rates between 8% and 30%[2], and have 
suggested that variable symptom profiles of  the evalu-
ated subjects and inconsistent diagnostic criteria used by 
the researchers and healthcare providers may explain this 
wide range. One survey in Malaysia demonstrated that 
the economic impact of  dyspepsia is greater in urban 
settings, compared to rural settings[4], in conjunction with 
the greater disease prevalence in the former. A key dif-
ferential feature of  urban and rural settings is the socio-
economic status, which affects nearly every aspect of  life 
from living conditions and diet to working conditions 
and stress levels. Within Asian urban settings, university 
students represent a unique population of  advanced and 
productive society members, living in a high stress envi-
ronment with relatively better access to and understand-
ing of  healthcare than their rural counterparts.

Adolescents and young adults, between the ages of  
14 and 29 years, account for roughly one-fourth of  Chi-

na’s population and a large portion of  city dwellers (State 
Statistical Bureau of  the People’s Republic of  China, 
2009). The Zhejiang Province, located at the heart of  
the Yangtze River Delta, is one of  the fastest develop-
ing urban areas in China and is facing the challenge of  
establishing a healthcare system adequately equipped and 
staffed to address the healthcare needs of  its expanding 
population. Considerations for such an endeavor include 
the particularly high rates of  gastric diseases in China, 
such as gastric cancer and H. pylori infection (although 
the reported correlation with dyspepsia was relatively 
weak)[5]; however, the epidemiological characteristics of  
dyspepsia among urban-dwelling populations of  Chinese 
young adults remain largely unknown. The current study 
was designed as a self-report survey of  college students 
in the Zhejiang Province to determine the prevalence of  
UD and investigate its relation to various demographic 
and physical parameters as well as other common gastro-
intestinal disorders.

MATERIALS AND METHODS
Study population
Study recruitment was conducted at two college cam-
puses in the Zhejiang Province between November 2010 
and March 2011. Matriculated students in the under-
graduate (within the 4-year program) and graduate (only 
first-year students) programs were included in the study. 
A total of  2520 students (48% males; mean age: 22.6 ± 
3.0 years) were interviewed and offered the survey ques-
tionnaire for self-completion. Unreturned or incomplete 
questionnaires were excluded from the study.

Survey
The questionnaire was designed to collect data regard-
ing demographics (sex and age), general health [weight 
and height, to calculate body mass index (BMI)], and 
physical episodes related to gastrointestinal disorders. 
Data related to dyspepsia and irritable bowel syndrome 
(IBS) were chosen according to the ROME Ⅲ criteria[9]. 
An individual was classified as having UD if  they re-
ported experiencing at least one of  the following symp-
toms during the previous 3 mo, with the first instance 
occurring at least 6 mo earlier: (1) bothersome post-
prandial fullness; (2) early satiety; (3) epigastric pain; or 
(4) epigastric burning. Classification of  IBS was made 
according to report of  abdominal pain or discomfort 
persisting for at least 3 d at least once a month during 
the previous 3 mo and accompanied by at least two of  
the following symptoms: (1) relief  of  pain or discom-
fort attained after defecation; (2) onset of  pain or dis-
comfort associated with a change in stool frequency; or 
(3) onset of  pain or discomfort associated with a change 
in stool appearance. Data related to gastroesophageal 
reflux disease (GERD) were chosen according to the 
Montreal definition for the diagnosis of  GERD in 
population-based studies[10]. Individuals were classi-
fied as having GERD if  they reported experiencing 
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Table 1  Prevalence of uninvestigated dyspepsia in relation to 
student characteristics

frequent (at least once weekly) episodes of  heartburn 
or acid regurgitation. For each of  the gastrointestinal 
disorders, the survey questions were translated from the 
original source into Chinese language by the authors. 
Any individual classified with two or more of  the above 
disorders was categorized as “GI symptom complex 
overlap.” Individuals not meeting the criteria for any of  
the above disorders were categorized as “no functional 
GI disorder.” Finally, individuals were categorized as 
having postprandial distress syndrome if  they reported 
bothersome postprandial fullness experienced after an 
ordinary-sized meal and/or early satiety that prevented 
from finishing the meal.

Statistical analysis
Data are expressed as frequency or mean with SD. Nor-
mally distributed data were analyzed by the t test, and 
categorical data were analyzed by the χ 2 test. A P value 
< 0.05 was considered to indicate statistical significance. 
All statistical analyses were carried out with the Statisti-
cal Package for Social Sciences v15 (SPSS Inc., Chicago, 
IL, United States).

RESULTS
Of  the 2520 students recruited into the study, 315 de-
clined participation and 335 failed to return or returned 
an incomplete questionnaire. Therefore, the study 
population consisted of  1870 students in total; the de-
mographic data are summarized in Table 1. The male to 
female ratio was nearly 1:1. The mean age was 21.3 ± 
2.6 years, and the average BMI was 22.28 ± 4.27. Only 
5.67% of  the total students met the criteria for UD 
diagnosis. The UD group had a statistically significant 
predominance of  females (P < 0.05) and students in the 
final year of  the 4-year undergraduate program (vs un-
dergraduate years 1, 2 and 3, and graduate year 1, P < 0.05 
for all). The mean age and BMI of  the UD group were 
statistically similar to those of  the non-UD group.

Among the total study population, there were 17 
(0.9%) and 129 (6.9%) students who met the criteria for 
GERD and IBS diagnoses, respectively. Nearly all (95.4%) 
of  the students in the UD group had postprandial dis-
tress syndrome. The least frequently reported dyspepsia-
related symptoms were intermittent pain or burning 
localized to the epigastric area (4.6% in the UD group). 
Twenty-nine of  the students had GI symptom complex 
overlap, with UD + IBS in 18 students (1.0%) and UD 
+ GERD in 12 (0.6%) (Figure 1). The rates of  both IBS 
and GERD were significantly higher in the UD group 
than in the non-UD group (IBS: 16.7% vs 6.3% and 
GERD: 11.1% vs 0.3%, P < 0.05 for both). Conversely, 
the rate of  UD was significantly lower in non-IBS stu-
dents (6.4% vs IBS: 14.0%, P < 0.05) and non-GERD 
students (0.3% vs GERD: 70.6%, P < 0.05).

DISCUSSION
Studies of  UD prevalence in Asian populations have 
yielded varied results. Using the Rome I criteria, a study 
from Hong Kong found a rate of  18.4%[11], while a cross-
sectional community study from Singapore that defined 
UD by the presence of  upper abdominal pain found a 
rate of  7.9%[12]; however, studies from Korea and Malay-
sia that both used the Rome Ⅱ criteria found similar rates 
of  UD (approximately 14%)[13,14]. The limited numbers of  
these studies, though, precludes the ability to definitively 
conclude if  the true rates of  UD are associated with na-
tional/ethnic differences or the different criteria used to 
diagnose the condition. Nonetheless, these studies have 
provided insights into possible etiologic factors of  UD 
in Asians, including age (predominance in older (> 40 
years) subjects)[15]. In addition, several Asian studies have 
evaluated the rate of  UD among college students, who 
represent a unique stress-heavy lifestyle model consisting 
of  long hours of  focused physical and cognitive activity 
under significant social-competitive pressure. As with the 
studies conducted in the general population, the rates of  
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UD Non-UD Total P
(n  = 108) (n  = 1762) (n  = 1870)

Sex < 0.051

   Male 40 (4.14) 927 967
   Female 68 (7.53) 835 903
Age, yr 20.96 ± 2.87 21.72 ± 1.97 21.34 ± 2.56
BMI 22.59 ± 3.79 21.97 ± 4.76 22.28 ± 4.27
College program and year < 0.052

Undergraduate
   Year 1 16 (5.67) 266 282
   Year 2 16 (3.53) 437 453
   Year 3 56 (7.24) 718 774
   Year 4   12 (10.00) 108 120
Graduate
   Year 1   8 (3.32) 233 241

1Females vs Males; 2Year 4 undergraduate students vs all other programs 
and attendance year. UD: Uninvestigated dyspepsia; Non-UD: Students 
without dyspepsia; BMI: Body mass index.

GERD

0.15%

0.48% 0.12%

0.16%

0.80%

4.23% 5.81%

IBSUD

Figure 1  Overlaps in the prevalence of uninvestigated dyspepsia, irritable 
bowel syndrome and gastroesophageal reflux disease among the 1870 
students surveyed from the Zhejiang Province. GERD: Gastroesophageal 
reflux disease; UD: Uninvestigated dyspepsia; IBS: Irritable bowel syndrome.
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UD among college students have varied widely by coun-
try and study design. A study of  college students in Japan 
found a UD rate of  6.7% using the Rome Ⅱ criteria[16], 
while the frequency of  dyspepsia found in students from 
Beijing using Rome Ⅲ and Anhui using Rome Ⅱ was 
1.6% and 8.3%, respectively[17,18].

The general clinical observation of  gastrointestinal 
symptoms increasing with age has been confirmed by 
population-based studies[19,20] and associated with dimin-
ished sensory responses of  the gut tissues[21]. In addition, 
socioeconomic factors, such as gross domestic product 
(GDP), have been shown to be inversely associated with 
dyspepsia[22]. The college students assessed in the current 
survey resided in an economically developed region; the 
relatively younger age, higher GDP, and features of  the 
modern urban lifestyle (including high levels of  internet 
connectivity) that characterize college life in Zhejiang 
Province may contribute to the relatively low rate of  dys-
pepsia detected in our survey (5.8%). In addition, regular 
smoking was identified as a risk factor of  dyspepsia in 
North Americans (i.e., United States and Canada)[23,24], 
and regular alcohol intake as a risk factor of  UD in Asia-
Pacific populations[15,25]. It is possible that the college 
students surveyed in the current study may have a gener-
ally healthier lifestyle, with lower rates of  smoking and 
alcohol consumption than the general population. An-
other potential explanation for the lower rate detected in 
the current study, compared to other studies, may be the 
ROME Ⅲ diagnostic criteria applied to UD diagnosis[26].

The college students in the current study also showed 
a predominance of  UD in females. In general, functional 
gastrointestinal disorders have a higher prevalence in 
women[27], possibly because women are more likely to 
present for diagnosis and undertake clinical management 
of  such functional disorders, as was shown by a study of  
IBS and globus hystericus[28]; however, that same study 
showed no difference in the prevalence of  FD between 
men and women[28]. Studies of  individual dyspeptic 
symptoms have demonstrated sex-related differences in 
prevalence, as well as in gastric emptying and visceral 
sensitivity[1,29]. The female-predominant prevalence of  
UD observed in the current survey may be related to 
sex-related symptom profiles that were not evaluated in 
our study. Another key finding of  the current study was 
the significantly higher levels of  dyspeptic symptoms in 
senior level undergraduates (in year 4 of  the program); 
it is possible that this result was related to an increased 
stressful environment, as these students are facing a rap-
idly approaching significant lifestyle change (from col-
lege matriculation to employment).

Dyspepsia, GERD, and IBS are common gastroin-
testinal conditions both in China and worldwide. The 
different prevalence rates of  these three disorders ob-
served in the current population of  college students may 
also reflect the different strengths of  associations with 
stress-related factors. For example, a study of  the rela-
tion between psychological disorders and IBS, FD and 
non-erosive reflux disorder showed that anxiety was sig-

nificantly more common in patients with IBS[30]. College 
students are at a higher risk of  psychological disorders, 
such as anxiety[31]. However, the current study popula-
tion showed a remarkably lower prevalence of  GERD (< 
1%) compared to the most recent worldwide estimates, 
which range between 10% and 20%[10]. The lower rate 
may be associated with the particularly younger age of  
the current study population and/or the lower BMI[22]. 
The rate of  dyspepsia overlapping with GERD was high-
er, and closer to that previously reported from a Japanese 
cohort of  college students[16].

Several case reports of  dyspepsia, IBS and GERD over-
lap exist[32-34]. In the same Japanese cohort, the prevalence 
of  dyspepsia + IBS was significantly higher than that of  
dyspepsia + GERD[16], which was similar to the findings 
in the current study of  Chinese college students (1.0% 
and 0.6%, respectively). Collected data in the literature 
suggest that GERD is a common occurrence in dyspep-
sia, with rates of  22% to 50% being reported[35-38]. Simi-
larly, some studies have suggested that the occurrence 
of  IBS in dyspeptic patients is not uncommon; the cur-
rent study population showed a rate of  dyspepsia + IBS 
that fell within the range of  prevalence rates previously 
reported for Asian populations[16,39-40]. While the precise 
mechanisms underlying such overlap in gastrointestinal 
disorders remain unknown, it is likely that pathophysi-
ological factors shared between the three, such as altered 
motility, visceral hypersensitivity, brain-gut dysfunction or 
psychological distress, play key roles[41-44]. In addition, the 
significant overlap of  symptoms among dyspepsia, IBS 
and GERD raises the question of  whether the functional 
gastrointestinal disorders actually represent multiple sepa-
rate disorders or a single clinical entity.

Though dyspepsia is not fatal, it is associated with 
substantial impairment of  quality of  life and poses a 
significant burden on society, with sufferers experiencing 
higher rates of  work absenteeism, reduced productivity, 
and higher reliance on healthcare resources than the gen-
eral population[45,46]. For college students, the symptoms 
associated with dyspepsia may have a marked impact on 
the individual’s study habits, ability to concentrate or at-
tend classes, and performance on tests. To the best of  
our knowledge, no Chinese universities currently have 
a student outreach program to enhance their students’ 
knowledge of  digestive health; by providing campus-
wide health lectures, which would include symptoms and 
management of  common stress-related psychological 
and physical disorders, the rates of  gastrointestinal dis-
orders, such as dyspepsia, may be reduced.

Although this investigation provides new insights 
into the prevalence and characteristics of  UD in Chinese 
college students, it relied solely on data gathered from a 
self-report questionnaire; thus, the physical- and disease-
related data may have been underreported or exagger-
ated. In addition, the questionnaire was newly developed 
according to the objectives of  the current study. Since 
the questionnaire has not been validated, its test-retest 
reliability and validity are unknown. Moreover, the focus 
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of  questions to determine specific symptoms of  dyspep-
sia, GERD and IBS precludes the ability of  this study to 
analyze organic gastrointestinal diseases.

In conclusion, the prevalence of  UD in college stu-
dents from the Zhejiang Province was low (5.7%), pos-
sibly due to the young age and low BMI of  this popula-
tion[47]. The UD rates were highest in students who were 
female and in the senior year of  a 4-year undergraduate 
program. Nearly all of  the students who fit the criteria 
for UD diagnosis also reported symptoms suggestive of  
postprandial distress syndrome and there was a remark-
able portion of  dyspepsia cases with concomitant IBS or 
GERD, suggesting the existence of  common etiologies 
or molecular mechanisms among these gastrointestinal 
disorders.
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