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Summary
Background—The overlap of dyspepsia and gastroesophageal reflux (GER) is known to be
frequent but whether the overlap group is a distinct entity or not remains unclear.

Aims—To evaluate whether the overlap of dyspepsia and GER (dyspepsia-GER overlap) occurs
more than expected due to chance alone, and evaluate the risk factors for dyspepsia-GER overlap.

Methods—In 2008 and 2009, a validated Bowel Disease Questionnaire was mailed to a total of
8006 community sample from Olmsted County, MN. Overall, 3831 of the 8006 subjects returned
surveys (response rate 48%). Dyspepsia was defined by symptom criteria of Rome III; GER was
defined by weekly or more frequent heartburn and/or acid regurgitation.

Results—Dyspepsia and GER occurred together more commonly than expected by chance. The
somatic symptom checklist score was significantly associated with dyspepsia-GER overlap vs.
GER alone or dyspepsia alone (OR=1.9 [1.4, 2.5), and 1.6 [1.2, 2.1), respectively). Insomnia was
also significantly associated with dyspepsia-GER overlap vs. GER alone or dyspepsia alone
(OR=1.4 [1.1, 1.7], OR=1.3 [1.1, 1.6], respectively). Moreover, proton pump inhibitor use was
significantly associated with dyspepsia-GER overlap vs. dyspepsia alone (OR=2.4 [1.5, 3.8]).

Conclusions—Dyspepsia-GER overlap is common in the population and is greater than
expected by chance.
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Background
Functional dyspepsia and gastroesophageal reflux (GER) are among the most prevalent
upper gastrointestinal disorders.1-3 Functional dyspepsia, which is characterized by
persistent or recurrent pain or discomfort centered in the upper abdomen based on Rome
criteria, is reported to be approximately 20% in the general population.1, 2 Gastroesophageal
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reflux, which is defined by the presence of frequent heartburn or acid regurgitation, also
affects 20% of the population.4 Both dyspepsia and GER are frequently chronic, often need
long-term treatment, and cause significant impairment of quality of life.5-7 Currently the
pathogenesis and overlap of GER and dyspepsia is poorly understood, even though it is
recognized these conditions frequently overlap.

Studies have reported that a subgroup of patients with functional dyspepsia have
pathological acid reflux based on abnormal 24-hour pH esophageal monitoring.8-10 Tack, et
al.9 showed that 23% of dyspepsia patients with a negative upper gastrointestinal endoscopy
had abnormal 24-hour esophageal acid exposure (>5% of the time). Moreover, several
studies investigating the prevalence of upper GI symptoms have reported a higher
prevalence of dyspeptic symptoms in patients with GER.11, 12

However, little population-based data are available to confirm these predominantly
outpatient observations. Thus, the overlap of GER with functional dyspepsia is frequent but
whether the overlap group is a distinct entity or not remains unclear, as is the magnitude of
the overlap in the community. Furthermore, risk factors that may account for the overlap
between dyspepsia and reflux symptoms have not been defined.

Thus, we aimed to determine if the overlap of dyspepsia and GER (dyspepsia-GER overlap)
occurs over and above that due to chance, and evaluate if there are specific risk factors for
dyspepsia-GER overlap.

Methods
This is a population-based cohort study of subjects who were sent a GI symptom survey
(including detailed dyspepsia and reflux symptom questions) in 2008 and 2009. This study
was approved by the institutional review boards of Mayo Clinic and the Olmsted Medical
Center.

Subjects
The Olmsted County, Minnesota, population comprises approximately 120,000 persons, of
which 89% are white; sociodemographically, this community resembles the U.S. white
population. Mayo Clinic is the major provider of medical care.13 During any given four-year
period, over 95% of local residents will have had at least one local health care contact.13

Pertinent clinical data are accessible because the Mayo Clinic has maintained, since 1910,
extensive indices based on clinical and histologic diagnoses and surgical procedures.14 The
system was further developed by the Rochester Epidemiology Project, which created similar
indices for the records of the other providers of medical care to Olmsted County residents.
The Rochester Epidemiology Project records linkage system, therefore, provides what is
essentially an enumeration of the population from which samples can be drawn.13 These
data resources have been utilized in a series of investigations into the epidemiology of
functional GI disorders.15-17 As approved by the institutional review boards of the Mayo
Clinic and Olmsted Medical Center, we used this system previously to draw a series of
random samples of Olmsted County residents stratified by age (5-year intervals between 20
and 94 years) and sex (equal numbers of men and women), and to draw a new random
sample of Olmsted County residents stratified by age (25-65 years) and sex.

Survey Methods
For the current study, a previously assembled cohort (n=4451)15-17 and a new age- and
gender-stratified random sample (n=3555) of the Olmsted County, MN, residents (total
mailed=8006),18 were mailed validated self-report gastrointestinal symptom questionnaires
(Talley Bowel Disease Questionnaire [BDQ]) in 2008 and 2009. The original Talley BDQ17
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was designed to measure GI symptoms experienced over the previous year and to collect the
past medical history with somatic symptom checklist (SSC), and has been modified over
time. The original BDQ and modified versions have been shown to be a reliable and valid
measure of GI symptoms.19, 20 Finally, the current modified version of BDQ, which consists
of 27 gastrointestinal symptoms including dyspepsia and reflux symptoms, also has been
shown to be a reliable and valid measure of bowel symptoms.18 The SSC has been validated
and in this version of the BDQ consisted of questions about six relevant non-gastrointestinal
symptoms and illnesses (e.g. headaches, backaches, insomnia, general stiffness, dizziness,
and weakness), and subjects are instructed to indicate how often each occurred (0=not a
problem to 4=occurs daily) and how bothersome each was (0=not a problem to 4=extremely
bothersome when occurs) during the past year, using separate 5-point scales.21, 22.

The study questionnaire and an explanatory letter were mailed to a total of 8006 residents of
Olmsted County. Reminder letters were mailed at week 3 to 6 after the initial mailing to
non-responders. Subjects who indicated at any point that they did not wish to complete the
survey were not contacted further. Otherwise, non-responders were contacted by telephone
at week 10 to request their participation and verify their residence within the county. A
completed questionnaire was returned by 3831 subjects, giving a response rate of 48%. A
total of 50% of females responded and 45% of males, with the mean (±SD) age of
respondents being 61 (±16) and non-respondents, 53 (±18) years. Using a logistic regression
model for response (no/yes), females and older subjects had greater odds for response (OR
[95%CI], females relative to males=1.20[1.10, 1.31], OR[95%CI] per 10 years of age=1.30
[1.26, 1.33]).

Definition of GER and Dyspepsia
Dyspepsia was defined by symptom criteria of Rome III,1 with one or more of following
(for more than 6 months); 1) unable to finish a regular size meal more than once a week, 2)
feels uncomfortably full after regular size meal more than once a week, and/or 3) pain or
burning in the middle of abdomen at least once a week, but above the umbilicus.

Postprandial distress syndrome (Rome III criteria), all of the following: 1) bothersome
postprandial fullness, more than 1 day/week and 2) early satiation, more than 1 day/week

Epigastric pain syndrome (Rome III criteria) was defined as epigastric pain or burning, at
least once a week

Gastroesophageal reflux (GER) was defined by one or more of the following4: 1)
heartburn, at least once a week 1 day/week in the last year and/or 2) acid regurgitation, at
least 1 day/week in the last year

Irritable bowel syndrome (IBS) was defined by Rome III criteria;23 namely, pain or
discomfort at least 2 or 3 days per month and 2 or more of the following at least sometimes:
1) pain relieved by bowel movements (BMs), 2) change in frequency (more or fewer), 3)
change in consistency (looser or harder).

Potential Risk Factors
The potential risk factors in this study were selected from items contained in the
questionnaire and were based on the a priori expectation that they could be associated with
reporting dyspepsia and GER status data, including demographics, physician visits,
medications, somatic symptom checklist (SSC) items, and IBS status.
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Statistical Analyses
Using responses from the bowel disease questionnaire, demographic and clinical
characteristics of subjects with GER, dyspepsia, or dyspepsia-GER overlap were
summarized. Comparison of observed and expected proportions of subjects for pairs of
overlapping symptom complexes was based on the exact binomial test for proportions, the
expected number computed assuming the two symptom complexes were independent. The
associations of sociodemographic features, SSC scores, medication use, IBS, constipation,
and diarrhea with dyspepsia/GER subgroups (defined as dyspepsia alone, GER alone, or
dyspepsia-GER overlap) were evaluated using polychotomous logistic regression models
(i.e. the dyspepsia/GER subgroup was the three category response variable). The odds ratios
(OR) for overlap (and 95% confidence intervals) were estimated from the coefficients (and
their standard errors) obtained in the logistic regression models. A p-value of <0.05 was
considered statistically significant. The results of an analysis incorporating “weights” to
reflect the fact that females and older age were associated with increased odds for response
to the current survey was also examined. Specifically, age and sex specific weights were
generated that resulted in an age (10 year groupings) and sex frequency distribution of the
respondents that exactly matched the age and sex distribution of all the subjects that were
mailed to. All analyses utilized the SAS® statistical analysis package (SAS Institute Inc.,
Cary, NC).

Results
Clinical features of dyspepsia-GER overlap

Among a total of 3,831 subjects responding to the questionnaire, 3,517 subjects who
completed both dyspepsia and GER symptom questions were eligible for the current study
(123 subjects had incomplete questionnaires, 163 had filled out a preliminary version of the
questionnaire not containing the requisite items, and 28 were not eligible for other reasons).
Among the 3,517 subjects, the mean age was 61 years (±15 [SD]) and 52% were female.
Figure 1 shows the proportions of subjects reporting dyspepsia alone, GER alone, and
dyspepsia-GER overlap. The proportion with dyspepsia alone was 6% (200/3517, 95% CI:
4.9, 6.5), while the proportion with GER alone was 7% (260/3517, 95% CI: 6.6, 8.3), and
the proportion with dyspepsia-GER overlap was 4% (144/3517, 95% CI: 3.5, 4.8).

The demographic characteristics of subjects with GER alone, dyspepsia alone, or dyspepsia-
GER overlap are summarized in Table 1. There were no significant associations of subject
status (dyspepsia alone, GER alone, or dyspepsia-GER overlap) with age, gender, frequent
physician visits, or medication use, except proton pump inhibitor (PPI) use. (The proportion
reporting use of PPIs was higher in the dyspepsia-GER overlap subgroup compared to
others.) However, SSC scores were associated with subject symptom status (p<0.001) with
scores in the dyspepsia-GER overlap subgroup higher than that in the dyspepsia alone
subgroup or GER alone subgroup (Table 1). Specifically, the mean score of all the SSC
items in the dyspepsia-GER overlap subgroup was greater than the others. IBS was more
common in subjects with dyspepsia-GER overlap or dyspepsia alone subgroup than the GER
alone subgroup.

Comparison of observed vs. expected numbers
The expected overlap among dyspepsia and GER was calculated by multiplying the
corresponding marginal proportions (i.e. assuming dyspepsia or dyspepsia subtype was
independent of GER) and compared with the observed overlap (using the exact binomial test
for proportions) (Table 2). The observed number of subjects reporting symptoms consistent
with the dyspepsia-GER overlap was about 3.6 times higher than the expected number.
Moreover, the observed number of subjects reporting specific subgroups of dyspepsia
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(namely, postprandial distress syndrome and epigastric pain syndrome) and GER was about
3 to 5 times higher than that expected by chance (Table 2).

Potential risk factors for dyspepsia-GER overlap
The odds ratios corresponding to potential risk factors for dyspepsia-GER overlap versus the
dyspepsia alone, and separately, vs. the GER alone are shown in Table 3. SSC score, PPI
use, and IBS, were all associated with a greater odds for being in the dyspepsia-GER overlap
compared to the GER alone, with greater SSC scores increasing the odds for overlap. In
addition, insomnia among items of the SSC was significantly associated with greater odds
for dyspepsia-GER overlap compared to GER alone, after adjusting age, gender, IBS,
constipation, and diarrhea. However, age, gender, physician visits, and medication use aside
from PPIs, were not predictors of dyspepsia-GER overlap vs. GER alone. Higher SSC
scores, PPI use, and insomnia were significantly associated with greater odds for dyspepsia-
GER overlap compared to dyspepsia alone, after adjusting for age, gender, IBS,
constipation, and diarrhea. However, age, gender, physician visits, medication use (except
PPI use), and IBS were not associated with dyspepsia-GER overlap vs. dyspepsia alone.

Discussion
This study has shown that the prevalence of dyspepsia-GER overlap was 4% in Olmsted
County, Minnesota. This overlap of dyspepsia and GER was greater than expected by
chance, suggesting the overlap group may represent a distinct syndrome.

An overlap of dyspepsia and GER has been recognized but not well quantified, in contrast to
a number of studies that have described the overlap of GER and IBS.24-26 Kennedy et al.26

showed that IBS, GER symptoms, and symptomatic bronchial hyper-responsiveness occur
more frequently together than expected in the general population. In a systematic review of
the overlap between dyspepsia and GERD, Nastaskin et al.25 showed a substantial overlap
between IBS and GERD; after eliminating GERD in the community, the prevalence of IBS
in non-GERD subjects was low (5.1%). The possible explanation of this close relationship
of IBS and GERD is that these two disorders share a common etiology leading to a shared
pathophysiology, such as visceral hyperalgesia.27 Similarly, dyspepsia has been reported to
be a common gastrointestinal comorbid conditions in patients with IBS,28 and the significant
overlap of these two conditions may be explained by a common pathophysiology, such as
visceral hypersensitivity.29

The Rome II committee2 suggested the exclusion of predominant heartburn in patients with
functional dyspepsia. They concluded, based primarily on expert opinion, that patients with
typical heartburn as a dominant complaint almost invariably have gastroesophageal reflux
disease and should be distinguished from patients with dyspepsia. The Rome III committee
concurred with this recommendation.1 However, several studies showed that GER
symptoms commonly co-exist in a considerable proportion of patients with dyspepsia9, 30

and vice versa.11, 12 The current study has demonstrated that the overlap of dyspepsia and
GER is not explained by chance. Other data support this interpretation. A community study
in Belgium undertook a survey of dyspepsia symptoms and overlapping GER symptoms in a
random sample of 2025 subjects.30 They showed that reflux symptoms in subjects with
dyspepsia overlapped in 34%, and they were more likely to have more severe and a higher
frequency of dyspeptic symptoms compared to dyspeptic subjects without heartburn.
Moreover, a three factor structure was identified by factor analysis, with one factor
including reflux, belching, discomfort, and epigastric pain. These results suggest that a
unique subset with dyspepsia and reflux may share a common pathophysiology, although
whether this relates to visceral hypersensitivity or impaired gastric accommodation or
another mechanism is unknown.31, 32 In 247 patients with dyspeptic symptoms, a negative
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upper gastrointestinal endoscopy, and without dominant symptoms of heartburn, Tack et al.9

also showed that 23% of these patients had abnormal pH monitoring (acid exposure >5% of
time). Moreover, heartburn-negative dyspeptic patients with abnormal esophageal acid
exposure did not differ from those with normal acid exposure, in terms of demographic
characteristics or the prevalence of potential pathophysiological mechanisms, including
Helicobacter pylori infection, gastric emptying, hypersensitivity to gastric distention, and
gastric accommodation. However, they did observe that symptoms of epigastric pain were
more prevalent in dyspeptic patients with pathological esophageal pH monitoring. Although
this study population was from a major referral center, it suggests that about one-quarter of
dyspeptic patients have GERD. Our study also showed a high prevalence of reflux
symptoms (about 42%) among dyspeptic patients, but we also found that both EPS and PDS
had more overlap with GER than expected by chance, a new observation. Other studies9, 33

have been based on selected patients rather than community samples and did not look at EPS
and PDS separately.

Our study also found several putative risk factors for dyspepsia-GER overlap compared to
GER alone or dyspepsia alone. Most notably, a high somatization score was independently
associated with dyspepsia-GER overlap vs. GER alone or dyspepsia alone, which is
consistent with other observations. Psychological stressors can probably promote both
gastroesophageal reflux34 and dyspepsia.35 Among items in the SSC, we specifically found
that self-reported insomnia was a risk factor for dyspepsia-GER overlap compared to both
dyspepsia alone and GERS alone. In fact, many studies have reported a significant
association between sleep disturbances and reflux disease as well as functional
gastrointestinal disorders which might be bidirectional.36, 37 However, we failed to find an
association of excess physician visits with dyspepsia-GER overlap although psychological
factors might drive consultation behavior among subjects with GERD38 and dyspepsia.39

Interestingly, of the medications assessed, we found that only PPIs were associated with
dyspepsia-GER overlap vs. both dyspepsia alone and GERS alone, suggesting that subjects
who have more upper gastrointestinal symptoms are more likely to take PPIs. This
observation is also consistent with a study reporting the overlap reflux-dyspeptic group had
more frequent and more severe symptoms (dyspepsia and reflux).30

The presence of IBS was also associated with dyspepsia-GER overlap compared to GER
alone. This is consistent with other studies, where the prevalence of IBS has ranged from 10
to 50% in GERD17, 24 and 20 to 50% in dyspepsia.33, 40 We speculate that a similar
pathophysiological mechanism is responsible for all three conditions, but further studies are
needed.

The strengths of the current study include the investigation of a random community sample.
We obtained a representative sample of 3517 study participants. The subjects were not
necessarily seeking health care for their gastrointestinal complaints, which should have
minimized selection bias, and this sample provided an excellent opportunity to study the real
relationship between dyspepsia and GER. However, our data may not be generalized to the
whole U.S. population because the racial composition of this community is predominantly
white. The prevalence of GER and dyspepsia may vary by ethnic group, but at a minimum
our data are probably generalizable to the U.S. white population.

In conclusion, dyspepsia and GER overlap is common in the population and does not occur
by chance. High somatization, especially insomnia and PPI use. independently predict
dyspepsia-GER overlap vs. both dyspepsia alone and GER alone. Our study suggests that
the overlap group may represent a distinct syndrome that might need alternate management
strategies.
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Figure 1. Proportions of subjects reporting dyspepsia alone, gastroesophageal reflux (GER)
alone, and dyspepsia-GER overlap
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Table 1
Demographic Characteristics in subjects with gastroesophageal reflux (GER) alone,
dyspepsia alone, or dyspepsia-GER overlap

Dyspepsia-GER Overlap (n=144) GER alone (n=260) Dyspepsia alone (n=200) Neither GER
nor

Dyspepsia
(n=2913)

Age, mean (± SD) 58 ± 16 59 ± 16 60 ± 17 61 ± 15

Female (n=1909) 103 (72%) 149 (57%) 141 (71%) 1516 (52%)

Male gender (n=1608) 41 (28%) 111 (43%) 59 (29%) 1397 (48%)

SSC score, mean (SD) 1.5 ± 0.9 1.0 ± 0.7 1.2 ± 0.7 0.7 ± 0.6

Visiting a physician > 5 times
(n=369)

35 (24%) 43 (17%) 42 (21%) 249 (9%)

Medication

 PPIs (n=708) 80 (56%) 109 (42%) 69 (35%) 450 (16%)

 Calcium channel blockers
(n=204)

11 (8%) 12 (5%) 16 (8%) 165 (6%)

 Antidepressants (n=514) 40 (29%) 48 (19%) 57 (29%) 369 (13%)

 Narcotics (n=413) 34 (24%) 42 (16%) 39 (20%) 298 (10%)

 Antispasmodics (n=54) 11 (8%) 7 (3%) 9 (5%) 27 (1%)

IBS (n=683) 81 (56%) 82 (32%) 102 (51%) 418 (14%)

Somatic symptom checklist
items

 Headaches, mean (± SD) 1.4 ± 1.2 0.9 ± 1.0 1.0 ± 1.1 0.6 ± 0.8

 Backaches, mean (± SD) 1.9 ± 1.3 1.4 ± 1.2 1.7 ± 1.3 1.0 ± 1.1

 Insomnia, mean (± SD) 2.0 ± 1.3 1.3 ± 1.1 1.5 ± 1.2 0.9 ± 1.0

 General stiffness, mean (± SD) 1.9 ± 1.4 1.7 ± 1.2 1.8 ± 1.3 1.1 ± 1.1

 Dizziness, mean (± SD) 1.0 ± 1.2 0.5 ± 0.9 0.6 ± 0.9 0.3 ± 0.6

 Weakness, mean (± SD) 1.0 ± 1.3 0.5 ± 1.0 0.8 ± 1.1 0.3 ± 0.7

SSC, somatic symptom checklist; PPI, proton pump inhibitors; IBS, irritable bowel syndrome
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Table 2
Comparison of overlap of dyspepsia and gastroesophageal reflux (GER) between
observed and expected*

Observed N, (%; 95% CI) Expected N (% of N=3517) p-value

Dyspepsia and GER 144 (4.1%; 3.5, 4.8) 40 <0.001

PDS and GER 92 (2.6%; 2.1, 3.2) 29 <0.001

EPS and GER 94 (2.7%; 2.2, 3.3) 18 <0.001

*
, Expected numbers assuming dyspepsia, or dyspepsia subtype is independent of GER PDS= postprandial distress syndrome; EPS= epigastric pain

syndrome
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Table 3

Predictors for dyspepsia-GER overlap vs. GER alone, and separately dyspepsia alone.

Predictor variables in the models
Overlap vs. GER alone Overlap vs. Dyspepsia alone

OR (95% CI)* OR (95% CI)‡ OR (95% CI)* OR (95% CI‡

Age, per 10 years † 0.9 (0.8, 1.1) 1.0 (0.9,1.1) 0.9 (0.8, 1.0) 0.9 (0.8,1.1)

Female gender † 1.5 (1.0, 2.4) 1.7 (1.0,2.7) 1.0 (0.6, 1.6) 1.0 (0.6,1.6)

Mean SSC score † 1.9 (1.4, 2.5) 1.8 (1.3,2.5) 1.6 (1.2, 2.1) 1.6 (1.1,2.2)

Visiting a physician > 5 times † 1.2 (0.7, 2.0) 1.1 (0.6,1.9) 1.0 (0.6, 1.8) 1.1 (0.6,1.9)

Medication

 Proton pump inhibitors (PPIs) † 1.5 (1.0, 2.4) 1.7 (1.0,2.7) 2.4 (1.5, 3.8) 2.7 (1.6,4.4)

 Ca++ blocker † 1.6 (0.7, 3.9) 1.8 (0.7,4.7) 1.0 (0.4, 2.2) 1.0 (0.4,2.6)

 Antidepressants † 1.1 (0.7, 1.8) 1.2 (0.7,2.1) 0.8 (0.5, 1.3) 0.8 (0.5,1.4)

 Antispasmodic † 2.2 (0.8, 5.9) 2.6 (0.9,7.5) 1.6 (0.6, 4.0) 1.7 (0.7,4.6)

 Narcotic pain † 1.1 (0.7, 1.9) 1.2 (0.7,2.1) 1.1 (0.6, 1.8) 1.1 (0.6,2.0)

IBS § 2.2 (1.3, 3.6) 2.2 (1.3,3.7) 1.0 (0.6, 1.7) 1.1 (0.6,1.9)

SSC items#

 Headaches 1.2 (1.0, 1.5) 1.1 (0.9,1.4) 1.2 (0.9, 1.5) 1.2 (0.9,1.6)

 Backaches 1.2 (1.0, 1.5) 1.2 (1.0,1.5) 1.0 (0.8, 1.2) 1.0 (0.8,1.3)

 Insomnia 1.4 (1.1, 1.7) 1.3 (1.1,1.6) 1.3 (1.1, 1.6) 1.3 (1.0,1.6)

 General stiffness 0.8 (0.6, 1.0) 0.8 (0.6,1.0) 1.0 (0.8, 1.2) 0.9 (0.7,1.2)

 Dizziness 1.2 (0.9, 1.6) 1.2 (0.9,1.5) 1.3 (1.0, 1.6) 1.2 (0.9,1.5)

 Weakness 1.1 (0.9, 1.4) 1.2 (0.9,1.5) 0.9 (0.7, 1.2) 1.0 (0.9,1.3)

*
, Odds ratios for overlap (OR [95%CI]); SSC, somatic symptom checklist; IBS, irritable bowel syndrome

‡
Weighted estimates to accommodate age and sex association with survey response.

†
Adjusted for age (per 10 years), gender, SSC, constipation, diarrhea and IBS

§
Adjusted for age (per 10 years), gender, total SSC score, constipation and diarrhea

#
Adjusted for age (per 10 years), gender, constipation, diarrhea and IBS
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