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SUMMARY 

Background: Prevalence of uninvestigated dyspepsia varies across cross-sectional surveys. 

This may be due to differences in definitions used or study methodology, rather than global 

variability.  

Aim: We performed a systematic review of studies using comparable methodology, and all 

iterations of the Rome criteria, to determine global prevalence. 

Methods: MEDLINE and EMBASE were searched to identify population-based studies 

reporting prevalence of uninvestigated dyspepsia in adults (≥18 years old) according to Rome 

I, II, III, or IV criteria. Prevalence of uninvestigated dyspepsia was extracted, according to 

criteria used to define it. Pooled prevalence, according to study location and certain other 

characteristics, odds ratios (OR), and 95% confidence intervals (CIs) were calculated. 

Results: Of 2133 citations evaluated, 67 studies fulfilled eligibility criteria, representing 98 

separate populations, containing 338,383 subjects. Pooled prevalence ranged from 17.6% 

(95% CI 9.8% to 27.1%) in studies defining uninvestigated dyspepsia according to Rome I 

criteria, to 6.9% (95% CI 5.7% to 8.2%) in those using Rome IV criteria. Postprandial 

distress syndrome was the commonest subtype, occurring in 46.2% of participants using 

Rome III criteria, and 62.8% with Rome IV. Prevalence of uninvestigated dyspepsia was up 

to 1.5-fold higher in women, irrespective of definition used. There was significant 

heterogeneity between studies in all our analyses, which persisted even when the same 

criteria were applied and similar methodology used.   

Conclusions: Even when uniform symptom-based criteria are used to define the presence of 

uninvestigated dyspepsia, prevalence varies between countries. This suggests there are 

environmental, cultural, ethnic, dietary, or genetic influences determining symptoms.  
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INTRODUCTION 

Dyspepsia is a complex of symptoms referable to the gastroduodenal region of the 

gastrointestinal tract, rather than a diagnosis. Definitions of dyspepsia have evolved over the 

years, from a broad one that includes any symptom referable to the upper gastrointestinal 

tract,1 to the Rome criteria (Supplementary Table 1).2-5 These were first described in 1991, 

and were developed by consensus among experts in the field. These criteria moved to exclude 

heartburn and regurgitation deliberately from the definition of dyspepsia, as these were felt to 

be indicative of underlying gastro-oesophageal reflux disease. Notably, further major changes 

were made with the Rome III criteria in 2006,3 wherein two distinct syndromes were 

proposed: postprandial distress syndrome (PDS), consisting of early satiety or postprandial 

fullness at least several times per week, and epigastric pain syndrome (EPS), characterised by 

intermittent epigastric pain or burning at least once per week. The Rome IV classification, put 

forward in 2016,2 uses similar definitions, although symptoms of PDS must occur at least 

three times per week, meaning that these criteria are slightly more restrictive,6 and epigastric 

pain related to meals is considered part of the PDS symptom complex. 

The situation is further complicated by the fact that the classification of dyspepsia 

depends on whether upper gastrointestinal endoscopy has been performed and, if so, whether 

relevant pathology is detected. Individuals who have not undergone investigation are said to 

have uninvestigated dyspepsia. Patients with dyspepsia who undergo endoscopy and have 

pathological findings that may be responsible for the symptoms, such as peptic ulcer, are 

classed as having organic dyspepsia. Finally, those without a detectable cause, including 

Helicobacter pylori infection, who make up approximately 80% of individuals with 

uninvestigated dyspepsia,7 are labelled as having functional dyspepsia (FD). Thus, the 

majority of individuals in the community reporting dyspeptic symptoms will likely have FD 

as the cause, and this condition represents a substantial economic burden.8 Despite this, there 
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is considerable diagnostic confusion between FD and other causes of upper gastrointestinal 

symptoms, such as gastro-oesophageal reflux.9 FD is associated with increased health-care 

usage, somatoform-type behaviour, psychological co-morbidity, and impaired quality of 

life,10-12 as well as higher rates of absenteeism from employment, lower productivity at work, 

missed leisure time, reduced activity around the house, and greater medical and prescription 

medicine costs per year.13,14 Patients with FD are willing to accept considerable risks in 

return for a cure of their symptoms. In one study almost 50% would accept a mean 12.7% 

risk of death in return for a 99% chance of cure of symptoms.15 

Although dyspepsia is perceived to be common, its prevalence has shown wide 

variation in cross-sectional surveys, even within similar geographical regions.16-19 As only a 

few studies have evaluated the prevalence of uninvestigated dyspepsia simultaneously across 

multiple countries using uniform methodology,17,20,21 it is difficult to know the exact reasons 

for this variability. It may be that differences in sampling methods, administration of 

questionnaires, or the criteria used to define the presence of uninvestigated dyspepsia are 

responsible, but this is speculative. In our previous systematic review and meta-analysis of 

100 separate study populations, containing 312,415 subjects, the overall pooled prevalence of 

uninvestigated dyspepsia was over 20%, but this varied significantly between individual 

studies, and between countries.22 Many of the definitions of uninvestigated dyspepsia used in 

the studies included in this meta-analysis were outdated. Only 34 of the 103 studies reported 

prevalence according to one of the iterations of the Rome criteria, only seven used Rome III, 

and Rome IV had not been described at the time it was conducted.  

  In order to improve our understanding of the epidemiology of uninvestigated 

dyspepsia, as well as how evolving definitions have affected this, we have updated this 

systematic review, restricting the analysis to only studies using the Rome criteria. This type 
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of information is important, in order to inform health care planning decisions, as well as 

identify priorities for future research in this field.  
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METHODS 

 

Search Strategy and Study Selection 

We searched EMBASE (1990 to April 2020) and MEDLINE (1990 to April 2020) to 

identify only cross-sectional surveys that reported the prevalence of uninvestigated dyspepsia 

in adults (≥90% aged ≥18 years) according to the Rome I, II, III, or Rome IV criteria.2,3 As 

the Rome criteria were first described in 1991, we limited the search from 1990 to the 

present. We hand-searched conference proceedings (Digestive Diseases Week, American 

College of Gastroenterology, United European Gastroenterology Week, and the Asian Pacific 

Digestive Week) in order to identify studies published only in abstract form. Studies were 

required to recruit participants from the general population or community. We deemed as 

ineligible studies that reported the prevalence of uninvestigated dyspepsia in convenience 

samples, such as university students, employees at an institution, or those attending screening 

clinic health check-ups. In order to be eligible, studies also had to recruit at least 50 

participants, and define dyspepsia according to the Rome I, II, III, or IV criteria. These 

eligibility criteria, which were defined prospectively, are provided in Table 1.  

We searched the medical literature using the following terms: dyspepsia (both as a 

medical subject heading and free text term), non-ulcer dyspepsia, non ulcer dyspepsia, 

nonulcer dyspepsia, or functional dyspepsia (as free text terms). We combined these using 

the set operator AND with studies identified with the terms: Rome I, Rome 1, Rome II, Rome 

2, Rome III, Rome 3, Rome IV, or Rome 4 (as free text terms). There were no language 

restrictions. We screened the titles and abstracts of all citations identified by our search for 

potential suitability, and retrieved those that appeared relevant in order to examine them in 

more detail. We performed a recursive search, using the bibliographies of all eligible articles. 

We translated foreign language articles, where required. Where there appeared to be multiple 
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study reports from the same group of subjects, we contacted study authors to clarify this 

issue. We also contacted authors if a study appeared potentially eligible, but did not report the 

data required, in order to obtain supplementary information and, therefore, maximise 

available studies. We performed eligibility assessment independently. This was done by two 

investigators (ACF, BB), using pre-designed eligibility forms. We resolved any 

disagreements by consensus, and measured the degree of agreement with a kappa statistic. 

Ethical approval was not required. 

 

Data Extraction 

Data were extracted independently by two investigators (ACF, BB) on to a Microsoft 

Excel spreadsheet (XP professional edition; Microsoft, Redmond, WA, USA). Again, we 

resolved any discrepancies by consensus. We collected the following data for each study: 

country, method of data collection (self-completed postal questionnaire, self-completed 

questionnaire given to the participant at an appointment, self-completed internet-based 

questionnaire, or interviewer-administered questionnaire either face-to-face or over the 

telephone), criteria used to define uninvestigated dyspepsia, whether the study used the Rome 

I, II, III, or IV diagnostic questionnaire, or approximated these definitions of dyspepsia using 

another questionnaire, the number of subjects providing complete data, the mean age of 

subjects, the number of male and female subjects, the number of subjects with uninvestigated 

dyspepsia, the proportion of male and female subjects with uninvestigated dyspepsia and, in 

the case of studies using the Rome III or IV criteria, the proportion of participants with PDS, 

EPS, or overlap of both subtypes. Where uninvestigated dyspepsia prevalence was reported 

according to more than one set of criteria within an individual study, the number of subjects 

with uninvestigated dyspepsia according to each individual definition was extracted. 

Data Synthesis and Statistical Analysis 
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We combined the proportion of individuals with uninvestigated dyspepsia in each 

study, using a random effects model, to give a pooled prevalence of uninvestigated dyspepsia 

for all studies, according to the Rome I, II, III, or IV criteria. We assessed heterogeneity 

between studies using the I2 statistic with a cut off of 50%, and the χ2 test with a P value 

<0.10, used to define a statistically significant degree of heterogeneity.23 We conducted 

subgroup analyses according to country, whether the Rome I, II, III, or IV criteria were 

defined strictly or approximated via another questionnaire, how the questionnaire was 

completed (self-completed versus interview-administered), sex, and subtype (EPS, PDS, or 

overlap). Finally, we compared the proportion of male and female subjects with 

uninvestigated dyspepsia using an odds ratio (OR), with a 95% confidence interval (CI). We 

used StatsDirect version 3.2.7 (StatsDirect Ltd, Sale, Cheshire, England) to generate Forest 

plots of pooled prevalences and pooled ORs with 95% CIs. We planned to assess for 

evidence of publication bias by applying Egger’s test to funnel plots of odds ratios,24 where a 

sufficient number of studies were available.25 
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RESULTS 

 The search strategy generated 2133 citations. From these we identified 125 that 

appeared to be relevant to the study question. In total, 67 of these articles fulfilled the 

eligibility criteria, representing 98 separate adult study populations (Figure 1), and containing 

338,383 subjects recruited from 45 different countries worldwide.20,21,26-90 Almost all studies 

were conducted in a single country, with the exception of a three-nation study conducted in 

Canada, the UK, and the USA,20,80 and a multi-national survey conducted in 33 different 

countries.21 Agreement between investigators for assessment of study eligibility was good 

(kappa statistic = 0.73). Detailed characteristics of all included studies are provided in 

Supplementary Table 2. The lowest prevalence of uninvestigated dyspepsia reported was 

0.7% in one Indian study that administered the Rome IV questionnaire during a face-to-face 

interview. The highest prevalence was 44.4%, reported in a Brazilian study that used the 

Rome I questionnaire during a face-to-face interview.43 

 

Prevalence of Uninvestigated Dyspepsia According to Criteria Used to Define its 

Presence 

 In total, 13 studies, reported in  stated that they used the Rome I criteria,26-

28,30,31,33,35,38,39,42,42,51,60 19 the Rome II criteria, 29,32,36-39,41,43-47,49,50,52,53,55,56,61 34 the Rome III 

criteria34,40,48,54,57-59,62-88 and four the Rome IV criteria.20,21,89,90 The pooled prevalence of 

uninvestigated dyspepsia, according to the criteria used to define its presence, is provided in 

Table 2. This decreased with each successive iteration of the Rome criteria; pooled 

prevalence was highest when the Rome I criteria were used (17.6%; 95% CI 9.8% to 27.1%), 

in eight different countries,26-28,30,31,33,35,38,39,42,43,51,60 and lowest when the Rome IV criteria 

were used (6.9%; 95% CI 5.7% to 8.2%), in 34 different countries.20,21,89,90 Figures 2 and 3 

provide the prevalence of uninvestigated dyspepsia worldwide, according to country, using 
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the two most recent definitions, with the most number of countries studied; the Rome III or 

Rome IV criteria, respectively. The prevalence in individual countries, according to the Rome 

I, II, III, and IV criteria, is provided in Table 3. When the Rome I criteria were used, 

prevalence of uninvestigated dyspepsia was lowest in Thailand at 4.9% and highest in Brazil, 

at 44.4%. According to Rome II, prevalence was lowest in Canada at 1.8%, and highest in 

New Zealand at 34.2%. Using the Rome III criteria, prevalence of uninvestigated dyspepsia 

was lowest in France at 4.0% and highest in Portugal at 40.4%. Finally, when the Rome IV 

criteria were used prevalence was lowest in India at 0.7%, and highest in Bangladesh at 

19.4%. The continued disparity in prevalence of uninvestigated dyspepsia by country in these 

analyses suggests that geographical variation was not related solely to the diagnostic criteria 

used in each study. We therefore conducted further analyses to explore reasons for this 

variability.  

 

Prevalence of Uninvestigated Dyspepsia According to the Questionnaire Used and 

Method of Questionnaire Administration 

 
Table 2 shows how the pooled prevalence varied on the basis of the method used to 

define the presence of uninvestigated dyspepsia. When the validated Rome questionnaire was 

used, the highest prevalence was found in 23 studies that used the Rome III criteria (11.4%; 

95% CI 9.4% to 13.5%),48,62-66,68-71,73-77,79-81,83-87 while the prevalence was lowest in three 

studies using the Rome I criteria (5.2%; 95% CI 2.5% to 8.8%)).26,33,60 Among the studies that 

approximated the Rome criteria using another questionnaire, the prevalence was highest 

when the Rome I criteria were used in 10 studies (22.6%; 95% CI 15.8% to 

30.3%),27,28,30,31,35,38,39,42,43,51 while it was lowest in 11 studies using the Rome III criteria 

(11.8%; 95% CI 7.7% to 16.7%).34,40,54,57-59,67,72,78,82,88 
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When a self-completed questionnaire was administered, the pooled prevalence of 

uninvestigated dyspepsia was highest according to the Rome I criteria (15.4%; 95% CI 8.4% 

to 23.9%) in nine studies,26-28,30,31,33,39,42,51 and lowest with Rome IV in three studies (7.6%; 

95% CI 6.6% to 8.7%).20,21,89 When an interview-administered questionnaire was used the 

highest prevalence was again found with Rome I in three studies (31.3%; 95% CI 17.7% to 

46.7%),35,38,43 and lowest with Rome IV in two studies (5.0%; 95% CI 2.4% to 8.7%).21,90 

 

Prevalence of Uninvestigated Dyspepsia According to Rome III and IV Criteria by 

Subtype 

  Given the subtypes of dyspepsia proposed by the Rome I and II definitions have been 

superseded, we restricted this analysis to studies using only Rome III or IV criteria. Eight 

studies that used the Rome III criteria reported the prevalence of EPS, PDS, or overlap of 

both subtypes.62,63,69,71,73,86-88 Overall, the pooled prevalence of PDS was higher (46.2%; 95% 

CI 33.4% to 59.3%) than the pooled prevalence of either EPS (20.8%; 95% CI 11.7% to 

31.8%) or overlap of both (28.6%; 95% CI 15.3% to 44.2%). Two studies that used the Rome 

IV criteria reported the prevalence of the different subtypes of dyspepsia.20,21 In this 

multinational-study, as well as the three-nation study conducted in Canada, the UK, and the 

USA, again the pooled prevalence of PDS was higher (62.8%; 95% CI 58.9% to 66.6%) than 

the pooled prevalence of either EPS (19.2%; 95% CI 13.6% to 25.4%) or overlap (17.8%; 

95% CI 14.1% to 21.9%).  

 

Prevalence of Uninvestigated Dyspepsia According to Sex 

  Overall, the prevalence of uninvestigated dyspepsia according to sex of the 

participants was reported in six,26,30,31,35,43,51 eight 32,36,37,46,52,53,56,61 and 16 

studies34,48,57,58,62,63,47,70-72,74-76,78,79,86 using the Rome I, II, or III criteria respectively. Two 
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studies using the Rome IV criteria examined this issue. 20,21 The pooled prevalence of 

uninvestigated dyspepsia was higher in women compared with men, irrespective of the 

definition used (Table 4). There were only a sufficient number of studies to examine for 

funnel plot asymmetry for the Rome III criteria, with no evidence of asymmetry (Egger test, 

P = 0.96). 
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DISCUSSION 

This systematic review and meta-analysis has assembled data from all available and 

identified population-based cross-sectional surveys that report prevalence of uninvestigated 

dyspepsia in the community using the Rome criteria. It has demonstrated that, even when the 

same definitions are applied, and similar methodology utilised, the prevalence of 

uninvestigated dyspepsia varies widely between countries, from <1% to >44%. Pooled 

prevalence was higher with the Rome I criteria, at 17.6%, compared with 6.9% using the 

Rome IV criteria, and decreased with each successive iteration. However, when the Rome 

criteria were applied, as intended, in a validated questionnaire, differences in prevalence were 

much smaller, and prevalence with Rome I was similar to Rome IV. PDS was the most 

prevalent subtype. This was particularly evident when using the Rome IV criteria, and 

overlap between PDS and EPS was substantially lower with Rome IV. Finally, odds of 

uninvestigated dyspepsia were significantly higher in female compared with male subjects, 

irrespective of the definition used.  

We used an exhaustive search strategy in order to maximise the likelihood of 

identifying all pertinent literature. The judging of study eligibility and data extraction were 

carried out by two investigators independently, with discrepancies resolved by consensus. We 

contacted primary or senior authors of studies to ensure that duplicate publications from 

identical cohorts under extended follow-up were not included and, in some cases, to obtain 

extra data. We also included data from eligible foreign language articles, after translation, in 

order to be as inclusive as possible. We used a random effects model to pool data to provide a 

more conservative estimate of the prevalence of uninvestigated dyspepsia, and assessed for 

publication bias, where sufficient studies existed. Finally, we limited studies to those based in 

the general population, and excluded those conducted among convenience samples, meaning 

that the likelihood that the prevalence of uninvestigated dyspepsia has been inflated has been 
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minimised, and the data we report should therefore be generalisable to individuals in the 

community.  

Limitations of this study include the paucity or absence of studies reporting the 

prevalence of uninvestigated dyspepsia for some geographical regions, such as Africa, South 

America, and Central America, and the limited number of studies reporting prevalence of 

uninvestigated dyspepsia according to gender or subtype. In addition, there was some 

variability in methods used to collect symptom data. It may be that these different approaches 

to collecting data, such as face-to-face or telephone interview versus self-completed internet-

based or paper questionnaires, lead to different estimates of the prevalence of uninvestigated 

dyspepsia. This certainly appeared to be the case in the Rome Foundation global survey, 

which used both interview-administered and internet-based questionnaires.21 There was 

significant heterogeneity between studies in all our analyses, which was not explained by any 

of the subgroup analyses we conducted. Given that the heterogeneity persisted even when the 

analysis was limited to studies that applied the same diagnostic criteria, and used exactly the 

same method of data collection, this suggests the variation in prevalence of uninvestigated 

dyspepsia that we observed between different countries is genuine. Reasons for this may 

include environmental, genetic, ethnic, dietary, or cultural differences between individual 

study populations. Finally, the findings of our study could be criticised as being superfluous, 

given the recent publication of a definitive 33-nation global study conducted by the Rome 

Foundation, using the Rome IV criteria to estimate prevalence of uninvestigated dyspepsia.21 

However, given the variation seen in prevalence rates between countries, even in this study, 

which used uniform methodology, we feel that a contemporaneous evidence synthesis of all 

available population-based cross-sectional surveys, using all definitions of the Rome criteria, 

still has merit. 
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There have been few previous systematic reviews examining the prevalence of 

uninvestigated dyspepsia in the community. The most recent of these was our own meta-

analysis,22 which considered the prevalence of uninvestigated dyspepsia, irrespective of the 

criteria used to define it, including historical classification systems, such as a broad 

definition. 1 Pooled prevalence in this meta-analysis was over 20%, but was lower with all 

iterations of the Rome criteria, compared with either a broad definition or a definition that 

encompassed epigastric pain or discomfort without a required minimum symptom frequency. 

There have been two large multi-national cross-sectional surveys published in the intervening 

years since this meta-analysis, one a three-nation survey,20 and one a 33-nation global study,21 

both conducted by the Rome Foundation and included in the current meta-analysis. Even in 

these two studies, which applied the Rome IV criteria using near identical methodology, the 

prevalence of uninvestigated dyspepsia varied according to country. In countries that used an 

internet-based survey, prevalence varied from 2.4% in Japan and 3.6% in Israel,21 to 11.9% in 

the USA and 12.3% in Egypt.20,21 Participants in some of the countries included in the 33-

nation study received an interview-administered questionnaire.21 Pooled prevalence of 

uninvestigated dyspepsia was higher at 7.2% with the internet-based survey, compared with 

4.8% with the interview-administered questionnaire. In both of these studies PDS was the 

commonest subtype of uninvestigated dyspepsia. Overlap was reduced when the Rome IV 

criteria were used, which is expected given that meal-related epigastric pain is now 

considered as part of PDS, and has been reported by other investigators.91 

 The findings of our study have implications for both clinical practice and future 

research. Although the pooled prevalence is lower than previous estimates, due to the more 

restrictive criteria applied in eligible studies, dyspepsia still affects somewhere between one 

in six and one in 15 people in the community at any point in time. From a research 

perspective, it appears that the method of questionnaire administration affects the likelihood 
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of symptom reporting, and therefore the prevalence of uninvestigated dyspepsia in the 

community. In addition, studies that claim to have applied the Rome criteria for dyspepsia, 

but have approximated this from another questionnaire, rather than using the validated Rome 

questionnaires, appear to inflate prevalence. Based on these issues, consideration should be 

given to standardising methodology of all population-based cross-sectional surveys in the 

future, in order to be able to make direct comparisons between them more readily. Finally, 

data mining of the 33-nation global study conducted by the Rome Foundation may allow 

valuable insights into why prevalence of uninvestigated dyspepsia varies between countries, 

even when identical criteria and methods are used to define its presence.21 

 Although the prevalence of uninvestigated dyspepsia in some geographical regions 

requires further study, data from this meta-analysis re-emphasise the magnitude of this 

disorder within the global community, and thus the implications for health services 

worldwide, including those in some of the poorest nations in the world. In an economic study, 

based on patients with FD attending a tertiary care centre in the USA, Lacy et al. estimated 

that the combined direct and indirect costs were $18.4 billion for the entire nation.8 In their 

burden of illness study, Everhart et al. reported that >30% of endoscopies were performed 

with dyspepsia as the main indication.92 A previous 10-year longitudinal follow-up study 

demonstrated that up to two-thirds of people with uninvestigated dyspepsia at the time of an 

initial cross-sectional survey remained symptomatic in the long-term, and one in three of 

those who were asymptomatic at baseline developed new onset uninvestigated dyspepsia 

during follow-up.93 Effective treatments for dyspepsia are lacking, particularly for those with 

PDS. Proton pump inhibitors, prokinetics, and Helicobacter pylori eradication therapy have 

only modest efficacy.94-96 In the Far East, the acetylcholinesterase inhibitor acotiamide has 

shown efficacy in PDS and is licensed,97,98 but in the West there are no approved treatments 
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for PDS, and most prokinetic drugs have been withdrawn due to safety concerns. This 

therefore represents a substantial unmet need.  

  In conclusion, this systematic review and meta-analysis has demonstrated that the 

global prevalence of uninvestigated dyspepsia ranged from 17.6% using the Rome I criteria 

to 6.9% when the Rome IV criteria were applied. This varied, considerably in some instances, 

according to country, whether diagnostic criteria were applied strictly or approximated, and 

how symptom data were collected in individual studies. However, even when uniform 

diagnostic criteria and methodology were applied in different countries prevalence varied 

substantially suggesting that this is due to true variation. Reasons for this variability are 

unclear, and should be the subject of future research.  

 



Barberio et al.  19 of 38 

ACKNOWLEDGEMENTS  

We thank Dr. Yuhong Yuan for assisting us with the translation of foreign language articles, 

and Natasha Koloski and Olafur Palsson for answering our queries about their studies.  

 

AUTHOR CONTRIBUTIONS 

BB, SM, CJB, EVS, and ACF conceived and drafted the study. BB, SM, CJB, and ACF 

collected, analysed, and interpreted all data. ACF and BB drafted the manuscript. BB, SM, 

CJB, EVS, and ACF commented on drafts of the paper. All authors have approved the final 

draft of the manuscript. 

 

DECLARATION OF INTERESTS 

Brigida Barberio: none. Sanjiv Mahadeva: none. Christopher J. Black: none. Edoardo V. 

Savarino: has acted as a consultant for and received teaching fee funding from Abbvie, 

Takeda, Janssen, MSD, Fresenius Kabi, Sandoz, Malesci, Sofar, which are outside the 

submitted work. Alexander C. Ford: none. 

 

FUNDING: None. 

 

ETHICS COMMITTEE APPROVAL 

Not required.  



Barberio et al.  20 of 38 

 

REFERENCES 

 

1.  Colin-Jones DG, Bloom B, Bodemar G  et al. Management of dyspepsia: report of a 

working party. Lancet. 1998:331:576–9.  

2.  Stanghellini V, Chan FKL, Hasler WL, et al. Gastroduodenal disorders. 

Gastroenterology. 2016;150:1380–1392. 

3.  Tack J, Talley NJ, Camilleri M, et al. Functional Gastroduodenal Disorders. 

Gastroenterology. 2006;130:1466–1479. 

4.  Talley NJ, Colin-Jones DG, Koch KL  et al. Functional dyspepsia: A classification 

with guidelines for diagnosis and management. Gastroenterol Int 1991:4:145–60. 

5.  Talley NJ, Stanghellini V, Heading RC, et al. Functional gastroduodenal disorders. 

Gut. 1999;45. 

6.  Schmulson MJ, Drossman DA. What Is New in Rome IV. Korean Soc 

Neurogastroenterol Motil J Neurogastroenterol Motil. 2017;23.  

7.  Ford AC, Marwaha A, Lim A, et al. What is the prevalence of clinically significant 

endoscopic findings in subjects with dyspepsia? Systematic review and meta-analysis. 

Clin Gastroenterol Hepatol. 2010;8. 

8.  Lacy BE, Weiser KT, Kennedy AT, et al. Functional dyspepsia: The economic impact 

to patients. Aliment Pharmacol Ther. 2013;38:170–177. 

9.  Pleyer C, Bittner H, Locke GR, et al. Overdiagnosis of gastro-esophageal reflux 

disease and underdiagnosis of functional dyspepsia in a USA community. 

Neurogastroenterol Motil. 2014;26:1163–1171. 

10.  Hsu YC, Liou JM, Liao SC, et al. Psychopathology and personality trait in subgroups 

of functional dyspepsia based on Rome III criteria. Am J Gastroenterol. 



Barberio et al.  21 of 38 

2009;104:2534–2542. 

11.  Aro P, Talley NJ, Ronkainen J, et al. Anxiety Is Associated With Uninvestigated and 

Functional Dyspepsia (Rome III Criteria) in a Swedish Population-Based Study. 

Gastroenterology. 2009;137:94–100.  

12.  Gracie DJ, Bercik P, Morgan DG, et al. No increase in prevalence of somatization in 

functional vs organic dyspepsia: A cross-sectional survey. Neurogastroenterol Motil. 

2015;27:1024–1031.  

13.  Camilleri M, Dubois D, Coulie B, et al. Prevalence and socioeconomic impact of 

upper gastrointestinal disorders in the United States: Results of the US upper 

gastrointestinal study. Clin Gastroenterol Hepatol. 2005;3:543–552. 

14.  Brook RA, Kleinman NL, Choung RS, et al. Functional Dyspepsia Impacts 

Absenteeism and Direct and Indirect Costs. Clin Gastroenterol Hepatol. 2010;8:498–

503. 

15.  Lacy BE, Yu J, Crowell MD. Medication risk-taking behavior in functional dyspepsia 

patients. Clin Transl Gastroenterol. 2015;6:e69. 

16.  Jones RH, Lydeard SE, Hobbs FDR, et al. Dyspepsia in England and Scotland. Gut. 

1990;31:401–405.  

17.  Stanghellini V. Three-month prevalence rates of gastrointestinal symptoms and the 

influence of demographic factors: Results from the domestic/international 

gastroenterology surveillance study (DIGEST). Scand J Gastroenterol. 1999;34:20–28. 

18.  Jones R, Lydeard S. Prevalence of symptoms of dyspepsia in the community. Br Med 

J. 1989;298:30–32. 

19.  Bernersen B, Johnsen R, Straume B, et al. Towards a true prevalence of peptic ulcer: 

the S0rreisa gastrointestinal disorder study. Gut. 1990;31:989-992. 

20.  Aziz I, Palsson OS, Törnblom H, et al. Epidemiology, clinical characteristics, and 



Barberio et al.  22 of 38 

associations for symptom-based Rome IV functional dyspepsia in adults in the USA, 

Canada, and the UK: a cross-sectional population-based study. Lancet Gastroenterol 

Hepatol. 2018;3:252–262. 

21.  Sperber AD, Bangdiwala SI, Drossman DA, et al. Worldwide Prevalence and Burden 

of Functional Gastrointestinal Disorders, Results of Rome Foundation Global Study. 

Gastroenterology 2020.  

22.  Ford AC, Marwaha A, Sood R, et al. Global prevalence of, and risk factors for, 

uninvestigated dyspepsia: A meta-analysis. Gut. 2015;64:1049–1057. 

23.  Higgins JPT, Thompson SG DJ. Measuring inconsistency in meta-analyses. Br Med J. 

2003;327:557–560.  

24.  Egger M, Davey-Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a 

simple, graphical test. Br Med J. 1997;315:629-34. 

25.  Sterne JAC, Sutton AJ, Ioannidis JPA, et al. Recommendations for examining and 

interpreting funnel plot asymmetry in meta-analyses of randomised controlled trials. 

BMJ. 2011;343:1–8. 

26.  Drossman DA, Li Z, Andruzzi E, et al. U. S. Householder survey of functional 

gastrointestinal disorders - Prevalence, sociodemography, and health impact. Dig Dis 

Sci. 1993;38:1569–1580. 

27.  Scott A, Mihailidou A, Smith R, et al. Functional gastrointestinal disorders in 

unselected patients with non-cardiac chest pain. Scand J Gastroenterol. 1993;28:585–

590. 

28.  Agréus L, Svärdsudd K, Nyrén O, et al. Irritable bowel syndrome and dyspepsia in the 

general population: Overlap and lack of stability over time. Gastroenterology. 

1995;109:671–680. 

29.  Agreus L, Svardsudd K, Talley NJ, et al. Natural history of gastroesophageal reflux 



Barberio et al.  23 of 38 

disease and functional abdominal disorders: a population-based study. Am J 

Gastroenterol. 2001;96:2905–2914. 

30.  Talley NJ, Fett SL, Zinsmeister AR, et al. Gastrointestinal tract symptoms and self-

reported abuse: A population-based study. Gastroenterology. 1994;107:1040–1049. 

31.  Talley NJ, Boyce P, Jones M. Identification of distinct upper lower gastrointestinal 

symptom groupings in an urban population. Gut. 1998;42:690–695. 

32.  Haque M, Wyeth JW, Stace NH et al. Prevalence, severity and associated features of 

gastro-oesophageal reflux and dyspepsia: A population-based study. NZ Med J. 

2000:113:178–81. 

33.  Koloski NA, Talley NJ, Boyce PM. The impact of functional gastrointestinal disorders 

on quality of life. Am J Gastroenterol. 2000;95:67–71. 

34.  Koloski NA, Jones M, Weltman M, et al. Identification of early environmental risk 

factors for irritable bowel syndrome and dyspepsia. Neurogastroenterol Motil. 

2015;27:1317–1325. 

35.  Hu WHC, Wong WM, Lam CLK, et al. Anxiety but not depression determines health 

care-seeking behaviour in Chinese patients with dyspepsia and irritable bowel 

syndrome: A population-based study. Aliment Pharmacol Ther. 2002;16:2081–2088. 

36.  Li Y, Nie Y, Sha W, et al. The link between psychosocial factors and functional 

dyspepsia: An epidemiological study. Chin Med J. 2002:115:1082–4. 

37.  Thompson WG, Irvine EJ, Pare P, et al. Functional gastrointestinal disorders in 

Canada: First population-based survey using Rome II criteria with suggestions for 

improving the questionnaire. Dig Dis Sci. 2002;47:225–235. 

38.  Westbrook JI, Talley NJ. Empiric clustering of dyspepsia into symptom subgroups: A 

population-based study. Scand J Gastroenterol. 2002;37:917–923. 

39.  Aro P, Ronkainen J, Storskrubb T, et al. Valid symptom reporting at upper endoscopy 



Barberio et al.  24 of 38 

in a random sample of the Swedish adult general population: The Kalixanda study. 

Scand J Gastroenterol 2004;39:1280–1288. 

40.  Aro P, Talley NJ, Ronkainen J, et al. Anxiety Is Associated With Uninvestigated and 

Functional Dyspepsia (Rome III Criteria) in a Swedish Population-Based Study. 

Gastroenterology. 2009;137:94–100.  

41.  Mearin F, Pérez-Oliveras M, Perelló A, et al. Dyspepsia and irritable bowel syndrome 

after a Salmonella gastroenteritis outbreak: One-year follow-up cohort study. 

Gastroenterology. 2005;129:98–104. 

42.  Olafsdottir LB, Gudjonsson H, Thjodleifsson B, et al. Epidemiological study of 

functional bowel disorders in Iceland. Laeknabladid. 2005:91:329–33. 

43.  Oliveira SS de, Santos I da S dos, da Silva JFP, et al. Prevalence of Dyspepsia and 

Associated Sociodemographic Factors. Rev Saude Publica. 2006;40:420–427. 

44.  Basaranoglu M, Celebi S, Ataseven H, et al. Prevalence and consultation behavior of 

self-reported rectal bleeding by face-to-face interview in an Asian community. 

Digestion. 2008;77:10–15. 

45.  Hillilä MT, Hämäläinen J, Heikkinen ME, et al. Gastrointestinal complaints among 

subjects with depressive symptoms in the general population. Aliment Pharmacol 

Ther. 2008;28:648–654. 

46.  Jeong JJ, Choi MG, Cho YS, et al. Chronic gastrointestinal symptoms and quality of 

life in the Korean population. World J Gastroenterol. 2008;14:6388–6394. 

47.  Yang SY, Lee OY, Bak YT, et al. Prevalence of gastroesophageal reflux disease 

symptoms and uninvestigated dyspepsia in Korea: A population-based study. Dig Dis 

Sci. 2008;53:188–193. 

48.  Barzkar M, Pourhoseingholi MA, Habibi M, et al. Uninvestigated dyspepsia and its 

related factors in an Iranian community. Saudi Med J. 2009;30:1109. 



Barberio et al.  25 of 38 

49.  Lee SY, Lee KJ, Kim SJ, et al. Prevalence and risk factors for overlaps between 

gastroesophageal reflux disease, dyspepsia, and irritable bowel syndrome: A 

population-based study. Digestion. 2009;79:196–201. 

50.  Pena EM, Cortes L, Pena R, et al. Risk exposures for functional dyspepsia versus IBS 

in Latin America: A population-based study in Nicaragua. Gastroenterology. 

2009:136(5 Suppl 1):A161. 

51.  Reshetnikov OV, Kurilovich SA, Bobak M, et al. Gastrointestinal symptoms in adult 

population of Novosibirsk city: Prevalence and risk factors. Terapevticheskii Arkhiv. 

2009:81:11–6. 

52.  Mahadeva S, Yadav H, Rampal S, et al. Risk factors associated with dyspepsia in a 

rural asian population and its impact on quality of life. Am J Gastroenterol. 

2010;105:904–912. 

53.  Mahadeva S, Yadav H, Rampal S, et al. Ethnic variation, epidemiological factors and 

quality of life impairment associated with dyspepsia in urban Malaysia. Aliment 

Pharmacol Ther. 2010;31:1141–1151. 

54.  Rey E, Locke GR, Jung HK, et al. Measurement of abdominal symptoms by validated 

questionnaire: A 3-month recall timeframe as recommended by Rome III is not 

superior to a 1-year recall timeframe. Aliment Pharmacol Ther. 2010;31:1237–1247. 

55.  Zagari RM, Law GR, Fuccio L, et al. Epidemiology of Functional Dyspepsia and 

Subgroups in the Italian General Population: An Endoscopic Study. Gastroenterology. 

2010;138:1302–1311. 

56.  Zhao Y, Zou D, Wang R, et al. Dyspepsia and irritable bowel syndrome in China: A 

population-based endoscopy study of prevalence and impact. Aliment Pharmacol Ther. 

2010;32:562–572. 

57.  Chang FY, Chen PH, Wu TC, et al. Prevalence of functional gastrointestinal disorders 



Barberio et al.  26 of 38 

in Taiwan: Questionnaire-based survey for adults based on the Rome III criteria. Asia 

Pac J Clin Nutr. 2012;21:594–600. 

58.  Choung RS, Locke GR, Schleck CD, et al. Overlap of dyspepsia and gastroesophageal 

reflux in the general population: One disease or distinct entities? Neurogastroenterol 

Motil. 2012;24:229. 

59.  Ho Siah KT, Wong RK, Ho KY et al. Does a westernised diet predispose to the 

development of FGIDs? Neurogastroenterology and Motility. 2012;24(Suppl2):187. 

60.  Leelakusolvong S, Charatcharoenwitthaya P, Maneerattanaporn M, et al. Prevalence of 

upper functional gastrointestinal disorders and the associated factors among Thai 

healthy subjects. Journal of Gastroenterolology and Hepatolology. 2012;27(Suppl 

5):149-150. 

61.  Lopez-Colombo A, Morgan D, Bravo-Gonzalez D, et al. The epidemiology of 

functional gastrointestinal disorders in Mexico: A population-based study. 

Gastroenterol Res Pr. 2012:2012:606174. 

62.  Mak ADP, Wu JCY, Chan Y, et al. Dyspepsia is strongly associated with major 

depression and generalised anxiety disorder - A community study. Aliment Pharmacol 

Ther. 2012;36:800–810. 

63.  Matsuzaki J, Suzuki H, Asakura K, et al. Classification of functional dyspepsia based 

on concomitant bowel symptoms. Neurogastroenterol Motil. 2012;24:325–e164. 

64.  Miwa H. Life style in persons with functional gastrointestinal disorders - large-scale 

internet survey of lifestyle in Japan. Neurogastroenterol Motil. 2012;24:464–471. 

65.  Morgan DR, Martin CF, Pena EM, et al. Significant differences in the Rome ii and 

rome iii determinations of functional gastrointestinal disease prevalence: Results from 

population-based studies in central america. Gastroenterology. 2012;142(5 

Suppl1):S573. 



Barberio et al.  27 of 38 

66.     Schmulson MJ, Lopez-Colombo A, Mendoza-Gomez A, et al. The rome III adult 

questionnaire in spanish-mexico has a low sensitivity for identifying ibs and higher 

sensitivity for uninvestigated dyspepsia. Gastroenterology. 2012;142(5 Suppl1):S829-

S830. 

67.  Wang L, Yang Y, Lei Z, et al. Investigation of functional gastrointestinal disorders and 

their related factors in rural area. Medical Journal of Chinese People's Liberation 

Army. 2012:706–708. 

68.  Xu JR, Shang L, Si WL, et al. A population-based study of associations between 

functional gastrointestinal disorders and psychosocial characteristics in Xi’an, China. 

Neurogastroenterol Motil. 2013;25. 

69.  Min BH, Huh KC, Jung HK, et al. Prevalence of Uninvestigated Dyspepsia and 

Gastroesophageal Reflux Disease in Korea: A Population-Based Study Using the 

Rome III Criteria. Dig Dis Sci. 2014;59:2721–2729. 

70.  Yao P, Liang L, Dong W, et al. An epidemiologic survey of functional dyspepsia in 

Zhuang people in Longan rural area of Guangxi Zhuang Autonomous Region. World 

Chinese Journal of Digestology. 2014;22:2393–2398. 

71.  Perveen I, Rahman MM, Saha M, et al. Prevalence of irritable bowel syndrome and 

functional dyspepsia, overlapping symptoms, and associated factors in a general 

population of Bangladesh. Indian J Gastroenterol. 2014;33:265–273. 

72.  Palsson OS, Van Tilburg MA, Spiegel BM, et al. Uninvestigated dyspepsia in the U.S. 

general population: Results from the rome normative gastrointestinal symptoms survey 

(RNGSS). Gastroenterology. 2014;146(5 Suppl1):S-266. 

73.  Blanco CI, Amieva-Balmori M, Sanchez RC, et al. Dyspeptic symptoms and its impact 

on quality of life in general population in Mexico. Gastroenterology. 2015:148(4 

Suppl1):S889-S890. 



Barberio et al.  28 of 38 

74.  Kim YJ, Ahn YC, Son CG. Sasang constitution affects the prevalence of functional 

dyspepsia. BMC Complement Altern Med. 2015;15:1–5.  

75.  Le Pluart D, Sabaté JM, Bouchoucha M, et al. Functional gastrointestinal disorders in 

35 447 adults and their association with body mass index. Aliment Pharmacol Ther. 

2015;41:758–767. 

76.  Rasmussen S, Jensen TH, Henriksen SL, et al. Overlap of symptoms of 

gastroesophageal reflux disease, dyspepsia and irritable bowel syndrome in the general 

population. Scand J Gastroenterol. 2015;50:162–169. 

77.  Zito FP, Andreozzi P, Pesce M, et al. Mediterranean diet adherence may influence 

functional gastrointestinal symptoms. Dig Liver Dis. 2015;47(Suppl2):e173. 

78.  Chirila I, Morariu ID, Barboi OB, et al. The role of diet in the overlap between 

gastroesophageal reflux disease and functional dyspepsia. Turkish J Gastroenterol. 

2016;27:73–80. 

79.  Ebling B, Jurcic D, Barac KM, et al. Influence of various factors on functional 

dyspepsia. Wien Klin Wochenschr. 2016;128:34–41. 

80.  Palsson OS, Simren M, Van Tilburg M, et al. Population prevalence of Rome IV and 

Rome III functional dyspepsia in The United States (US) Canada and the United 

Kingdom (UK). United European Gastroenterology. 2016;4(5 Suppl1):A489. 

81.  Pereira C, Amaral O, Melo I, et al. Prevalence and determinants of Helicobacter pylori 

infection in a sample of portuguese adults. Helicobacter. 2016:21(Suppl1):104-105. 

82.  Koloski NA, Jones M, Talley NJ. Evidence that independent gut-to-brain and brain-to-

gut pathways operate in the irritable bowel syndrome and functional dyspepsia: a 1-

year population-based prospective study. Aliment Pharmacol Ther. 2016;44:592–600. 

83.  Vakil N, Stelwagon M, Shea EP, et al. Symptom burden and consulting behavior in 

patients with overlapping functional disorders in the US population. United Eur 



Barberio et al.  29 of 38 

Gastroenterol J. 2016;4:413–22.  

84.  Wensaas KA, Hanevik K, Hausken T, et al. Postinfectious and sporadic functional 

gastrointestinal disorders have different prevalences and rates of overlap: results from 

a controlled cohort study 3 years after acute giardiasis. Neurogastroenterol Motil. 

2016;28:1561–1569. 

85.  Almeida AM, Martins LAG, Cunha PLT, et al. Prevalence of dyspeptic symptoms and 

heartburn of adults in Belo Horizonte, Brazil. Arq Gastroenterol. 2017;54:09. 

86.  Ghoshal UC, Singh R. Frequency and risk factors of functional gastro-intestinal 

disorders in a rural Indian population. J Gastroenterol Hepatol. 2017;32:378–387. 

87.  Xu JH, Lai Y, Zhuang LP, et al. Certain dietary habits contribute to the functional 

dyspepsia in South China rural area. Med Sci Monit. 2017;23:3942–3951. 

88.  Potter MD, Walker MM, Jones MP, et al. Wheat Intolerance and Chronic 

Gastrointestinal Symptoms in an Australian Population-based Study: Association 

Between Wheat Sensitivity, Celiac Disease and Functional Gastrointestinal Disorders. 

Am J Gastroenterol. 2018;113:1036–1044.  

89.  Potter MD, Jones MP, Koloski NA, et al. Incidence, prevalence and risk factors 

associated with functional gastrointestinal disorders: a longitudinal cohort study of 

1322 individuals. Gastroenterology. 2019;156(6 Suppl1):S-468. 

90.  Norwood DA, Dominguez L, Paredes AA, et al. The functional gastrointestinal 

disorders population-based prevalence and relationship to dietary factors in Latino 

populations in the resource limited setting of rural Central America. American Journal 

of Gastroenterology. 2019;114(Suppl):S295. 

91.  Carbone F, Vanuytsel T, Tack J. Analysis of Postprandial Symptom Patterns in 

Subgroups of Patients With Rome III or Rome IV Functional Dyspepsia. Clin 

Gastroenterol Hepatol. 2020;18:838-846.e3.  



Barberio et al.  30 of 38 

92.  Everhart JE, Ruhl CE. Burden of digestive diseases in the United States part I: Overall 

and upper gastrointestinal diseases. Gastroenterology. 2009;136:376–386. 

93.  Ford AC, Forman D, Bailey AG, et al. Initial poor quality of life and new onset of 

dyspepsia: Results from a longitudinal 10-year follow-up study. Gut. 2007;56:321–

327. 

94.  Pittayanon R, Yuan Y, Bollegala NP, et al. Prokinetics for Functional Dyspepsia: A 

Systematic Review and Meta-Analysis of Randomized Control Trials. Am J 

Gastroenterol. 2019;114:233–243.  

95.  Moayyedi P, Soo S, Deeks J, et al. Systematic review and economic evaluation of 

Helicobacter pylori eradication treatment for non-ulcer dyspepsia. BMJ. 

2000;321:659–664. 

96.  Pinto-Sanchez MI, Yuan Y, Bercik P, et al. Proton pump inhibitors for functional 

dyspepsia. Cochrane Database Syst Rev. 2017;2017. 

97.  Matsueda K, Hongo M, Tack J, et al. A placebo-controlled trial of acotiamide for 

meal-related symptoms of functional dyspepsia. Gut. 2012;61:821–828. 

98.  Matsueda K, Hongo M, Tack J, et al. Clinical trial: Dose-dependent therapeutic 

efficacy of acotiamide hydrochloride (Z-338) in patients with functional dyspepsia - 

100 mg t.i.d. is an optimal dosage. Neurogastroenterol Motil. 2010;22. 



Barberio et al.  31 of 38 

FIGURE LEGENDS 

Figure 1. Flow diagram of assessment of studies identified in the meta-analysis 

Figure 2. Prevalence of Uninvestigated Dyspepsia Worldwide Using the Rome III 

Criteria 

Figure 3. Prevalence of Uninvestigated Dyspepsia Worldwide Using the Rome IV 

Criteria. 
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Table 1. Eligibility Criteria. 

Cross-sectional surveys 

Recruited adults (>90% of participants aged ≥18 years) 

Participants recruited from the general population or community*   

Reported prevalence of uninvestigated dyspepsia (according to specific diagnostic 

criteria†) 

Sample size of ≥50 participants      

*Convenience samples excluded (e.g. university employees, hospital employees, blood 

donors, health check-up populations). 

†Rome I, II, III, or IV criteria 
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Table 2. Pooled Prevalence of Uninvestigated Dyspepsia According to Criteria Used to Define its Presence, Questionnaire Used, and 

Method of Questionnaire Administration. 

 Number of 

studies 

Number of 

subjects 

Pooled prevalence 

(%) 

95% confidence 

interval 

I2 P value 

for χ2 

Criteria used to define dyspepsia  

Rome I 

Rome II 

Rome III 

Rome IV 

 

Questionnaire used 

Defined as per Rome I questionnaire 

Approximated Rome I using another questionnaire 

Defined as per Rome II questionnaire 

Approximated Rome II using another questionnaire 

Defined as per Rome III questionnaire 

Approximated Rome III using another questionnaire 

Defined as per Rome IV questionnaire 

Approximated Rome IV using another questionnaire 

 

13 

19 

34 

4 

 

 

3 

10 

11 

8 

23 

11 

3 

1 

 

26,665 

44,330 

186,244 

81,144 

 

 

11,460 

15,205 

30,576 

13,754 

166,400 

19844 

79,882 

1322 

 

17.6 

13.0 

11.5 

6.9 

 

 

5.2 

22.6 

8.3 

20.9 

11.4 

11.8 

6.7 

17.9 

 

9.8 to 27.1 

8.4 to 18.5 

9.8 to 13.3 

5.7 to 8.2 

 

 

2.5 to 8.8 

15.8 to 30.3 

4.5 to 13.2 

14.9 to 27.5 

9.4 to 13.5 

7.7 to 16.7 

5.6 to 7.9 

15.9 to 20.1 

 

99.7% 

99.6 

99.2% 

98.0% 

 

 

98.3% 

99.1% 

99.3 

98.8 

99.3% 

98.9% 

97.9% 

N/A* 

 

<0.001 

<0.001 

<0.001 

<0.001 

 

 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

N/A* 
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Method of questionnaire administration 

Rome I: self-completed questionnaire 

Rome I: interview-administered questionnaire 

Rome II: self-completed questionnaire 

Rome II: interview-administered questionnaire 

Rome III: self-completed questionnaire 

Rome III: interview-administered questionnaire 

Rome IV: self-completed questionnaire  

Rome IV: interview-administered questionnaire 

 

9 

3 

8 

11 

19 

14 

3 

2 

 

15662 

7883 

26716 

17614 

144,119 

40991 

61,380 

19,764 

 

15.4 

31.3 

10.6 

15.0 

10.8 

11.9 

7.6 

5.0 

 

8.4 to 23.9 

17.7 to 46.7 

3.8 to 20.2 

11.8 to 18.4 

8.6 to 13.3 

9.3 to 14.8 

6.6 to 8.7 

2.4 to 8.7 

 

99.4% 

99.5% 

99.7 

97.4 

99.4% 

98.4% 

95.7% 

99.0% 

 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

<0.001 

*N/A; not applicable, too few studies to assess heterogeneity 
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Table 3. Prevalence of Uninvestigated Dyspepsia According to Rome I, II, III, and IV Criteria by Country. 

Country Rome I  

criteria (%) 

95% 

confidence 

interval 

Rome II 

criteria (%) 

95% 

confidence 

interval 

Rome III 

criteria (%) 

95% 

confidence 

interval 

Rome IV 

criteria (%) 

95% 

confidence 

interval 

Argentina No studies N/A* No studies N/A* No studies N/A* 7.2 6.1 – 8.4 

Australia 15.1 4.5 – 30.5 24.4 22.6 – 26.2 14.3 12.2 – 16.6 12.1 3.7 – 24.4 

Bangladesh No studies N/A* No studies N/A* 8.4 7.4 – 9.5 19.4 17.7 – 21.2 

Belgium No studies N/A* No studies N/A* No studies N/A* 5.0 4.1 – 6.0 

Brazil 44.4 42.8 – 46.0 15.9 14.8 – 17.1 10.6 8.1 – 13.5 10.6 9.3 – 12.0 

Canada No studies N/A* 1.8 1.1 – 2.8 7.2 6.1 – 8.4 8.1 7.3 – 9.0 

China No studies N/A* 10.6 0.0 – 39.0 5.6 1.3 – 12.7 5.1 3.7 – 6.8 

Colombia No studies N/A* No studies N/A* No studies N/A* 7.2 6.1 – 8.4 

Croatia No studies N/A* No studies N/A* 16.6 13.8 – 19.6 No studies N/A* 

Denmark No studies N/A* No studies N/A* 7.7 7.4 – 7.9 No studies N/A* 

Egypt No studies N/A* No studies N/A* No studies N/A* 12.3 10.9 – 13.8 

Finland No studies N/A* 7.9 7.0 – 8.8 No studies N/A* No studies N/A* 

France No studies N/A* No studies N/A* 4.0 3.8 – 4.2 8.5 7.3  – 9.8 

Germany No studies N/A* No studies N/A* No studies N/A* 6.9 5.8 – 8.1 

Ghana No studies N/A* No studies N/A* No studies N/A* 7.2 5.8 – 8.8 
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Honduras No studies N/A* No studies N/A* No studies N/A* 10.1 8.1 – 12.3 

Hong Kong 18.4 16.6 – 20.4 No studies N/A* 8.0 6.9 – 9.3 No studies N/A* 

Iceland 17.8 15.8 – 20.0 No studies N/A* No studies N/A* No studies N/A* 

India No studies N/A* No studies N/A* 19.0 17.6 – 20.5 0.7 0.5 – 1.0 

Indonesia No studies N/A* No studies N/A* No studies N/A* 4.4 3.3 – 5.7 

Iran No studies N/A* No studies N/A* 8.5 8.1 – 8.9 2.9 2.2 – 3.7 

Israel No studies N/A* No studies N/A* No studies N/A* 3.6 2.8 – 4.5 

Italy No studies N/A* 15.1 13.0 – 17.4 21.4 19.1 – 23.9 9.1 7.9 – 10.4 

Japan No studies N/A* No studies N/A* 11.3 2.9 – 24.3 2.4 1.8 – 3.1 

Malaysia No studies N/A* 19.2 10.7 – 29.6 No studies N/A* 3.3 2.5 – 4.2 

Mexico No studies N/A* 7.0 4.9 – 9.6 10.0 9.0 – 11.0 6.6 5.5 – 7.8 

Netherlands No studies N/A* No studies N/A* No studies N/A* 4.0 3.3 – 5.0 

New Zealand No studies N/A* 34.2 30.8 – 37.6 No studies N/A* No studies N/A* 

Nicaragua No studies N/A* 10.3 8.8 – 11.9 22.4  20.3 – 24.5  No studies N/A* 

Nigeria No studies N/A* No studies N/A* No studies N/A* 6.0 4.9 – 7.4 

Norway  No studies N/A* No studies N/A* 6.9 5.4 – 8.6 No studies N/A* 

Poland No studies N/A* No studies N/A* No studies N/A* 8.3 7.2 – 9.6 

Portugal No studies N/A* No studies N/A* 40.4 32.8 – 48.2 No studies N/A* 

Romania No studies N/A* No studies N/A* 7.6 4.2 – 12.4 7.4 6.3 – 8.6 
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Russia 37.5 34.5 – 40.5 No studies N/A* No studies N/A* 10.3 9.0 – 11.7 

Singapore No studies N/A* No studies N/A* 33.3 28.0 – 39.0 5.9 4.9 – 7.0 

South Africa No studies N/A* No studies N/A* No studies N/A* 11.0 9.6 – 12.4 

South Korea No studies N/A* 11.1 9.5 – 12.8 14.1 3.2 – 31.1 4.9 4.0 – 5.9 

Spain No studies N/A* 2.0 0.9 – 3.8 No studies N/A* 7.4 6.3 – 8.6 

Sweden 17.5 10.8 – 25.5 22.5 4.2 – 49.8 20.2 17.7 – 22.8 8.2 7.0 – 9.5 

Taiwan  No studies N/A* No studies N/A* 4.5 3.9 – 5.2 No studies N/A* 

Thailand 4.9 4.2 – 5.7 No studies N/A* No studies N/A* No studies N/A* 

Turkey No studies N/A* 9.5 7.4 – 11.9 No studies N/A* 2.8 0.2 – 8.1 

UK No studies N/A* No studies N/A* 5.9 4.9 – 7.0 7.1 6.2 – 8.1 

USA 11.0 0.0 – 37.8 No studies N/A* 11.6 8.1 – 15.6 11.0 9.3 – 12.8 

* N/A; not applicable, no studies 
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Table 4. Prevalence of Uninvestigated Dyspepsia According to Sex for Each of the Rome 

Definitions.   

 No. of studies Proportion of 

men with 

uninvestigated 

dyspepsia (%) 

Proportion of 

women with 

uninvestigated 

dyspepsia (%) 

Odds ratio for 

women versus. 

men 

95% 

confidence 

interval 

Rome I 6 17.3 24.4 1.44 1.22 to 1.70 

Rome II 8 6.5 8.6 1.33 1.16 to 1.52 

Rome III 16 6.7 8.5 1.52 1.32 to 1.75 

Rome IV 2 5.5 8.1 1.51 1.38 to 1.65 

 

 


