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he phrase “upper gastrointestinal (GI) symptoms” is com-

monly used to describe a wide range of complaints including

dyspeptic and gastroesophageal symptoms, as well as peptic
ulcer disease (PUD).!** Such symptoms are a common cause of health-
care utilization, resulting in increased direct medical costs’ as well as
costs to individuals and society, due to lost work time and productivity
(indirect costs), disrupted social life, and lowered quality of life (in-
tangible costs).>7

Currently available studies suggest a high burden of disease due to
upper GI symptoms,®* However, due to a lack of standardization of up-
per GI symptom definitions and differences in methodology used be-
tween studies, available prevalence estimates have varied greatly.!*®
Furthermore, data suggest that prevalence of upper GI symptoms can
vary markedly between countries.* The decision for managed care or-
ganizations to pay for medications depends on the prevalence of the
condition in a population. When different studies report different val-
ues, it becomes difficult to estimate true population prevalence. Esti-
mates provided by a systematic review and meta-analysis can be helpful
in such situations. Despite this fact, no previous systematic review and
meta-analysis focusing on US prevalence rates of upper GI symptoms
have been undertaken. Finally, it has been proposed that associations
between sociodemographic and other covariates can affect upper GI
symptom prevalence’*!; however, no prior attempt has been made to
gather and synthesize such data.

In order to gain a better understanding of the prevalence of dyspeptic
and gastroesophageal symptoms and PUD in the US population, and to
more completely identify factors that affect their prevalence, we sought
to conduct a comprehensive and systematic review of the literature on

this topic.

METHODS

Literature Search
A systematic literature search using the MEDLINE (1950 through
November 2010) and Web of Science (1994 through November 2010)
computerized databases was conducted. The search combined keywords
and medical subject headings

(MeSH) terms related to upper
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gastrointestinal, dyspeptic, and
gastroesophageal symptoms and

PUD, along with “prevalence.”

Objectives: To quantify the prevalence of dyspep-
tic and gastroesophageal symptoms and peptic
ulcer disease (PUD) in the United States and to
identify factors affecting their prevalence.

Study Design: Systematic search of MEDLINE and
Web of Science through November 2010.

Methods: We identified studies of US patients and
evaluated a general (not disease-specific) adult
sample that reported the prevalence of 1 or more
upper gastrointestinal (Gl) outcomes of interest,
including dyspeptic symptoms, gastroesophageal
symptoms, dyspeptic and/or gastroesophageal
symptoms, or PUD. Proportions of individuals in
each study reporting each symptom were pooled
to derive separate prevalence estimates. Qualita-
tive synthesis of data depicting multivariate
relationships between covariates and upper Gl
outcomes was undertaken.

Results: A total of 36 citations representing 24
studies were included: 9 studies reporting dys-
peptic symptoms (n = 14,181), 14 reporting gas-
troesophageal symptoms (n = 58,701), 5 reporting
dyspeptic and/or gastroesophageal symptoms
(n =103,175), and 7 reporting PUD prevalence
(n =269,299).The pooled prevalences of dyspeptic,
gastroesophageal, and dyspeptic and/or gas-
troesophageal symptoms were 16.3% (95%
confidence interval [Cl] 9.1%-25.1%), 24.2% (95%
Cl 18.2%-30.5%), and 35.2% (95% CI 14.9%-58.9%).
The pooled prevalence for studies asking for
shorter-term PUD recall was 3.3% (95% Cl 2.2%-
4.6%), with lifetime PUD prevalence estimated at
13.8% (95% Cl 10.7%-17.0%). The influence of co-
variates evaluated as part of multivariate analyses
was often inconsistent.
Conclusions: It appears that upper Gl symptoms
and disorders are common in US inhabitants.
We identified patient- and study-level factors
that should be considered when assessing upper
Gl symptom prevalence and conducting future
research.

(Am J Manag Care. 2011,17(11):e449-e458)
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see end of text.

VOL. 17, NO. 11

m THE AMERICAN JOURNAL OF MANAGED CARE =

e449



REVIEW ARTICLE

Take-Away Points

Systematic review and meta-analysis indicated that upper gastrointestinal symptoms and

disorders are common to inhabitants of the United States.

B The pooled prevalences of dyspeptic, gastroesophageal, and dyspeptic and/or gastro-

esophageal symptoms were 16.3%, 24.2%, and 35.2%.

B In studies asking for shorter-term peptic ulcer disease (PUD) recall, the pooled preva-
lence was 3.3%; in studies asking for lifetime PUD recall, the prevalence was estimated

at 13.8%.

B The influence of covariates on prevalence rates was often inconsistent.

The complete search strategy is available in Appendix 1,
available at www.ajmc.com. Additionally, the references of
each pertinent article identified were reviewed to locate other
relevant published works.

To be included in this systematic review, studies had to (1)
be conducted in the United States (as clear differences in GI
symptom prevalence exist between countries); (2) be pub-
lished in English; (3) evaluate a general (not disease-specific)
adult sample selected without prior knowledge or suspicion of
the presence or absence of GI symptoms or disorders; and (4)
report the prevalence of at least 1 upper GI outcome of inter-
est, including dyspeptic symptoms (eg, postprandial fullness,
early satiety, localized epigastric pain, diffuse epigastric pain,
belching, nocturnal/fasting pain, abdominal distention), gas-
troesophageal symptoms (eg, heartburn, regurgitation), dys-
peptic and/or gastroesophageal symptoms (at least 1 related
dyspeptic or gastroesophageal symptom), or PUD (eg, gastric
or duodenal ulcer). Database studies evaluating only the rate
of healthcare utilization for upper GI symptoms or disease
were not included. Only fully published manuscripts were
considered. In studies with more than 1 published report on
the same study population, the most recent publication was
selected for analysis to avoid double-counting participants,
although previous publications were reviewed to supplement
for missing data where applicable. When studies with non-
identical but overlapping populations were identified, the
most recent publication was again selected for analysis.

Upon determination of inclusion, studies were further as-
sessed to see whether they reported on the relationship between
any sociodemographic or other covariates and upper GI symp-
tom prevalence. To be included in this second portion of the
systematic review, studies had to have (1) conducted multivari-
ate analysis and (2) reported the results of at least 1 relationship
between a covariate and upper GI symptom prevalence.

In all situations, 2 investigators (DMS and SMC) deter-
mined study eligibility independently, with disagreements re-
solved by discussion or by a third investigator (CIC).

Data Extraction
Two investigators (DMS and CIC) performed all data
extraction. Data collected for each study included authors,

year of publication, sample size, US geo-
graphic region in which the study was
conducted, population studied including
setting, use of random or convenience
sample, age and sex, method of study
data collection (eg, postal, Internet, self-
completed or interviewer-administered
questionnaire), response rate, duration
or recall of symptoms, time frame of
population sampling/study, criteria used to define upper GI
symptoms (including whether a validated tool was used), up-
per GI symptom prevalence estimates, P value for the univari-
ate relationship between a covariate and upper GI symptom,
and effect size and P value for the multivariate relationship

between a covariate and upper GI symptom.

Validity Assessment

The methodological quality of prevalence studies was as-
sessed using the following attributes: (1) adequacy of sampling
by assessing whether participants were sampled randomly or by
convenience, (2) use of a validated questionnaire or tool to de-
fine upper GI disorders, and (3) sufficiently high response rate
(=70%).#We did not attempt to give a summary validity rating
to each individual study in this systematic review, but rather

used each criterion in sensitivity analysis as described below.

Data Synthesis

Numerators (n = number of patients reporting the symp-
tom) and denominators (N = total number of patients evalu-
ated) were extracted from each study in order to compute
symptom prevalence with accompanying 95% confidence in-
tervals (ClIs) using the Wilson score method without continu-
ity correction.” The proportions of individuals in each study
reporting symptoms were combined using a random-effects
model to derive separate pooled prevalence rates of dyspeptic,
gastroesophageal, or dyspeptic and/or gastroesophageal symp-
toms for all studies.* Due to the wide variance identified in
requested disease recall periods for PUD (upon endoscopy, the
prior 12 months, or lifetime prevalence), an analysis pooling
all studies was not conducted.

Between-study heterogeneity was assessed using the I?
statistic with a threshold of 50% used to define a statisti-
cally significant degree of heterogeneity. To assess for the
potential for publication bias, we reviewed Egger’s weighted
regression statistic P values (with P <.05 suggesting a high-
er likelihood of publication bias) and constructed funnel
plots in which the standard error of each study was plotted
against its prevalence (with an asymmetrical funnel plot
suggesting publication bias; funnel plots available from au-

thors upon request).

e450

= wWww.ajmc.com m

NOVEMBER 2011



Prevalence of Upper Gastrointestinal Symptoms

B Figure. PRISMA Flow Diagram of Study Identification and Inclusion and Exclusion of Studies Evaluating Preva-
lence of Upper Gastrointestinal Symptoms in the United States®

Records excluded (n = 3328)
Non-English language (n =7)
Not full-text study in humans (n = 465)
Not adult population (n = 266)
Not a population-based analysis (n = 2444)
Prevalence not reported (n = 146)

Full-text articles excluded (n = 542)
Review, letter, or systematic review (n = 7)
Not adult population (n = 1)
Not a population-based analysis (n = 29)
Prevalence not reported (n = 10)
Not conducted in US (n = 449)
Disease-specific population survey studies

Reported rate of healthcare utilization
rather than prevalence (n = 16)

Overlapping Olmsted County, MN,
population studies (n = 14)

Records identified through " . e
c
S database searching Ad(tjrl]tlonalhretcr(])rds identified
§ MEDLINE (n = 2503) roug (o _ezr)sources
= Web of Science (n = 2808) n=
=
[
2 v v
Records after duplicates removed

(n =3906)
o
£
= l
)
-
(] Records screened —P

(n =3906)
> l
=
5 Full-text articles
=) assessed for eligibility _’
= (n=578)

(n=16)
T
(7]
T
% Articles included in
£ systematic review
(n =36; n =24 unique)

2PRISMA indicates Preferred Reporting Items for Systematic Reviews and Meta-Analyses (http://www.prisma-statement.org/index.htm).

We conducted various subgroup and sensitivity analyses to
examine the effect on dyspeptic, gastroesophageal, and dys-
peptic and/or gastroesophageal symptom prevalence of vari-
ous study characteristics and validity assessment criteria such
as sampling (random or convenience); required duration or
symptom recall (for dyspepsia, upper GI symptoms, and gas-
troesophageal symptoms, shorter recall included studies with
<3-month disease recall; for PUD, shorter recall included
studies with <12-month disease recall); US geographic region
(national or regional sample); questionnaire/tool to ask about
symptoms (validated or not); response rate (>70% or <70%);
and year of publication (2006 to present or prior to 2006). For
PUD, studies with shorter disease recall durations were pooled
separately from studies with longer disease recall durations,
and these analyses served as this outcome’s base-case results.
No other PUD analyses were conducted due to the limited
number of data points. The Cochran Q statistic was used to

determine whether a statistically significant difference existed

between subgroups. We considered P <.05 statistically signifi-
cant for all analyses. All analysis was conducted using Stats-
Direct version 2.7.2 (StatsDirect Ltd, Cheshire, England).
Qualitative synthesis of data depicting the relationship be-
tween various covariates and upper GI symptoms is reported

using descriptive statistics.

RESULTS

Study Identification and Characteristics

Our literature search revealed 3096 nonduplicate cita-
tions. Upon title and abstract review, 3328 citations were
excluded, leaving 578 citations for full-text review. Upon
full-text review, 542 were excluded (Figure). Of note, 14
studies conducted in the Olmsted County, Minnesota, pop-
ulation were excluded from this analysis as they drew ran-
dom samples out of the same study population and therefore

were likely to have overlapping patient populations. A total
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M Table 1. Characteristics of IncludedTrials

Study and Year

Garrow 2010%
(N = 226,953)

Savas 2009°%

(N = 248)

Dean 2008™

(N = 2603)
Infantino 20082
(N = 452)
Mussell 2008%
(N=2118)

Tuteja 2008*
(N =723)
Choung 2007
(N =2298)
Connor 2007"
(N =1843)
Corley 2007
(N =80,110)

Pasic 2007
(N =1878)

Jacobson 20067
(N =10,545)

Minocha 2006
(N =990)

Camilleri 2005°
(N =21,128)

Shaib 2004%

(N = 465)
Srinivasan 20044
(N = 410)
Goodwin 2003
(N =2615)

Goodwin 2002%
(N = 5877)
Farup 20012

(N =9181)

Dominitz 1999
(N = 889)
Stanghellini 1999*
(N =1020)

Sonnenberg 1997
(N = 41,457)
Levenstein 1995%
(N =6928)
Drossman 19931
(N = 5430)

Mold 1991%
(N =313)

Sampling
Random
Convenience
Convenience
Convenience

Convenience

Convenience
Random
Convenience
Convenience

Convenience

Convenience

Convenience

Random

Convenience
Convenience

Random

Random

Random

Convenience

Random

Random
Random

Random

Convenience

Population
Respondents to the National Health Interview Survey

All eligible women veterans at a VA Medical Center
Women's Clinic

Sample originally identified by Harris Poll Online

Pre-, peri-, or post-menopausal females from Greater
New York area

Consecutive patients from 15 primary care clinics in
12 states in the US

All employees at a VA Medical Center

Sample of Olmsted County residents stratified by age
(5-year intervals) and sex

Subjects from hospital and clinic waiting rooms, student
union, hospital cafeteria, craft fair, senior living complex

Members of Kaiser Permanente health plan

Subjects recruited from several public access venues
in Madison, WI

Those previously enrolled in the Nurses' Health Study

Subjects from 9 locations within outpatient clinical and
ED waiting rooms, school of nursing, VA hospital
employees, churches, and blood donation center

National population selected through random sample
of telephone numbers

Employees of a VA Medical Center in Houston, TX
Subjects from 9 stores in Philadelphia, PA

Population from the Midlife Development in the
US Survey

Sample drawn from the National Co-morbidity Survey

National random-sample telephone survey

Consecutive patients seen at Durham VA clinics®

Subjects selected by using random address and
phone numbers

Population-based cohort from National Health
Interview Survey

Sample from Alameda County, CA (Alameda County
Study)

Population-based national sample of US households
who previously agreed to participate in marketing
surveys

Consecutive patients seen within the Department of

Medicine at University of Oklahoma Health Sciences Center

Geographic Location
National

Regional (Houston, TX)
National
Regional (Greater New York area)

National

Regional (Western SD)
Regional (Olmsted County, MN)
Regional (Madison, WI)
Regional (San Francisco and
Qakland, CA)

Regional (Madison, WI)

National

Regional (Jackson, MS)

National

Regional (Houston, TX)
Regional (Philadelphia, PA)

National

National

National

Regional (Durham, NC)

National

National
Regional (Alameda County, CA)

National

Regional (OK)

BDQ indicates Bowel Disorder Questionnaire; DIGEST, Domestic/International Gastroenterology Surveillance Study; ED, emergency department; GERD,
gastroesophageal reflux disease; GERD-SMQ, GERD Symptom and Medication Questionnaire; GERQ, Gastro Esophageal Reflux Questionnaire; Gl,
gastrointestinal; GSRS, Gastrointestinal Symptom Rating Scale; MBDQ, modified bowel disease questionnaire; NA, not applicable; NR, not reported; PHQ,

Patient Health Questionnaire; PUD, peptic ulcer disease; RDQ, Reflux Disease Questionnaire; VA, Veterans Affairs.

@Pparticipants identified at the gastrointestinal clinics were excluded from this systematic review.
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Time of Method for Data Criteria to Define Criteria to Define Criteria to Define  Response
Sampling Collection Dyspepsia GERD PUD Rate
1997-2003 Interviewer NA NA Self-reported NR

administered prevalence via
questionnaire
2005-2006 Self-administered BDQ (validated) NA NA 84%
questionnaire
2005 Internet-based NA GERD-SMQ (validated) NA NR
questionnaire
Prior to 2006 Self-administered GSRS and RDQ (both NA NA NR
questionnaire validated)
2004-2005 Telephone interview 3 Gl symptom items NA NA 92%
from PHQ-15
(not validated)
Prior to 2008 Postal questionnaire BDQ (validated) BDQ (validated) NA 68%
2003 Postal questionnaire MBDQ (validated) MBDQ (validated) NA 55%
Prior to 2005 Interviewer NA 5-Item yes/no questionnaire NA NR
administered (not validated)
1964-1968 Self-administered Symptom-based ques- Symptom-based questionnaire NA NR
guestionnaire tionnaire on presence or on presence or absence
absence of symptoms of symptoms
(not validated) (not validated)
Prior to 2007 Self-administered NA 9-ltem yes/no symptom-based NA NR
questionnaire questionnaire
(not validated)
2000 Postal questionnaire NA GERQ (validated) NA 86%
Prior to 2006 Self-administered Rome I NA NA 84%
questionnaire (validated)
1999 Computerassisted 12-Question upper Gl 12-Question upper Gl NA NR
telephone interview symptom guestionnaire symptom questionnaire
(not validated) (not validated)
Prior to 2004 Self-administered GERQ (validated) GERQ (validated) Endoscopy 51%
guestionnaire
Prior to 2003 Interviewer NA 84-Item questionnaire NA NR
administered (not validated)
1995-1996 Telephone inter- NA NA 1-Question 61%
view and postal self-report
questionnaires
1990-1992 Interviewer NA NA 1-Question 82%
administered self-report
1998 Telephone interview NA Questions derived from GERD NA 70%
Symptom Assessment Scale
(validated)
1995-1996 Self-administered MBDQ MBDQ 1-Question NR
questionnaire (validated) (validated) self-report
1996 Telephone recruit- DIGEST DIGEST NA 17%
ment and interviewer (validated) (validated)
administered
1989 Interviewer NA NA "Detailed” 91%
administered questionnaire
1965 Postal questionnaire NA NA 23-Page 86%
questionnaire
1990 Postal questionnaire Author-created Author-created questionnaire NA 66%
guestionnaire (not validated)
(not validated)
Prior to 1991 Interviewer NA 15-Symptom GERD NA NR
administered questionnaire
(not validated)
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H Table 2. Results of Subgroup and Sensitivity Analysis of the Prevalence of Dyspeptic, Upper Gastrointestinal,
and Gastroesophageal Symptoms, and Peptic Ulcer Disease

Variable

All studies

Subgroup or sensitivity analysis

Shorter recall®

Longer recall®

National sample

Prevalence of

Dyspeptic Symptoms

(95% Cl)
16.3 (9.1-25.1)

5.8(2.7-9.9)
22.8(14.7-32.1)

5.8(2.7-9.9)
23.2 (16.4-30.7)

Prevalence of

Prevalence of

Prevalence of

Regional sample

Validated tool utilized 20.7 (14.0-28.3)

Nonvalidated tool utilized 4.7 (1.6-9.3)

Higher response rate (>70%) 16.6 (5.1-33.0)
Lower response rate (<70%) 13.1 (5.4-23.6)
Published from 2006 to present 15.9 (9.7-23.3)
Published prior to 2006 16.8 (3.5-37.2)

UGI Symptoms Heartburn/GERD PUD
(95% Cl) (95% Cl) (95% Cl)

35.2 (14.9-58.9) 24.2 (18.3-30.5) Not applicable
42.6 (39.7-45.5) 21.2 (13.7-29.8) 3.3(2.2-4.6)
25.7 (2.3-62.5) 28.2 (16.8-41.4) 13.8 (10.8-17.0)
43.6 (41.0-46.1) 21.3 (15.1-28.1) Not applicable
30.1 (8.1-58.8) 26.4 (14.7-40.0) Not applicable
41.8 (39.6-44.0) 21.9 (179-26.3) Not applicable
25.9 (2.2-63.2) 27.0 (13.0-43.9) Not applicable
No data available 17.8 (10.7-26.2) Not applicable
42.5 (40.0-45.0) 24.9 (16.9-33.9) Not applicable
23.7 (3.0-55.9) 31.4 (20.2-43.8) Not applicable
43.9 (42.3-45.5) 19.1 (13.5-25.5) Not applicable

Cl indicates confidence interval; GERD, gastroesophageal reflux disease; PUD, peptic ulcer disease; UGI, upper gastrointestinal.

2The “shorter recall” analysis included dyspepsia, upper gastrointestinal symptom, and gastroesophageal symptom studies with symptom recall <3
months; the “longer recall” analysis included studies with >3-month symptom recall. For peptic ulcer disease, the “shorter recall” analysis included
studies with <12-month disease recall; the “longer recall” analysis included studies with lifetime disease recall.

of 36 citations, representing 24 unique studies, met our in-
clusion criteria.”* These included 9 studies reporting dys-
peptic symptoms, 14 reporting gastroesophageal symptoms,
5 reporting dyspeptic and/or gastroesophageal symptoms,
and 7 reporting PUD prevalence. These studies were all
observational in nature and were published between 1991
and 2010. Of the 24 studies, 11 (45.8%) reported results
of multivariate analysis with an upper GI symptom as the
dependent variable (Appendixes 2-15, available at www.
ajmc.com).

Key characteristics of included studies can be found in
Table 1. Study sample sizes ranged from 248 to 226,953 pa-
tients. The total sample size for dyspeptic, gastroesophageal,
dyspeptic and/or gastroesophageal symptoms and PUD studies
was 14,181, 11,790, 58,701, and 284,922, respectively. Of the
24 unique studies, 9 (37.5%) used a randomly drawn sample,
while the remaining 15 used convenience samples. Eleven
studies (45.8%) sampled a national population, while the re-
maining studies drew participants from a regional area (city,
state, or county). Eleven studies (45.8%) used validated ques-
tionnaires to elicit prevalence data on upper GI symptoms,
with response rates from those reporting ranging between

17% and 92% (median of 70%).

Dyspeptic Symptoms
Nine studies (n = 14,181) reported prevalence data (symp-
tom recall ranging from 1 to 12 months) on dyspeptic symptoms

(Appendix 16, available at www.ajmc.com).!%!%1631,3234363741-43

The mean age range for these studies was 42 to 62 years, and
females made up 27% to 100% of the studies’ populations.
The prevalence of dyspeptic symptoms varied between 2.9%
and 34.4%, with a pooled prevalence of 16.3% (95% CI 9.1%-
25.1%) (Appendix 17, available at www.ajmc.com). Signifi-
cant heterogeneity between studies was observed (I* = 99%).
Review of the funnel plot (not shown, available upon request
from authors) and Egger’s weighted regression statistic P val-
ues suggested the possibility of publication bias in the 1 symp-
tom analysis (P <.05).

Upon subgroup analysis, it appeared that the prevalence
of dyspeptic symptoms was greater in studies with longer
symptom recall periods (22.8% vs 5.8% for shorter periods, P
<.001), when participants were drawn from a regional sample
(23.2% vs 5.8% for national sample, P <.001), and when vali-
dated questionnaires were used (20.7% vs 4.7% for nonvali-
dated questionnaires, P <.05) (Table 2).

Four studies reported results of multivariate analysis with
dyspeptic symptom prevalence as the dependent variable
(Appendix 18, available at www.ajmc.com).!>1031:3236 A gin.
gle study suggested increasing age was an independent nega-
tive predictor of dyspeptic symptoms.'” Various psychiatric
disorders (including anxiety, depression, and posttraumatic
stress disorder) were consistently found to be associated with

36

an increased prevalence of dyspeptic symptoms.*® Use of pre-

scription acid-suppressing medication,'® tobacco use," higher

) 31,32
b

household income,’'*? larger family size (5 persons and

31,32

irregular or no church attendance’?*? were also found to be
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positive predictors, although they were only evaluated by 1
study each. Data on sex and race were inconsistent: 1 of 2
studies (50%) indicated that females had a higher prevalence

3132 and among studies reporting data

of dyspeptic symptoms,
on race, Caucasians had a higher prevalence in 1 study,’** a
second study reported no difference,’” and a third study re-
ported lower prevalence in Caucasians.!® Alcohol use and
education level were not shown to be associated with an in-

creased or decreased prevalence of dyspeptic symptoms.!>3!3?

Gastroesophageal Symptoms

Fourteen studies (n = 58,701) reported prevalence data
(symptom recall ranging from 3 to 12 months) on gastro-
esophageal symptoms (Appendix 19, available at www.ajmc.

11L14-1621,21,33,35,37:4041:48 The mean age range for these stud-

com).
ies was 42 to 66 years, and females made up 14% to 100% of
the studies’ populations. The prevalence of gastroesophageal
symptoms varied between 10.0% and 58.3%, with a pooled
prevalence of 24.2% (95% CI 18.3%-30.5%) (Appendix 20,
available at www.ajmc.com). Significant heterogeneity be-
tween studies was observed (I >99%). Review of the funnel
plot and Egger’s weighted regression statistic P values sug-
gested the possibility of publication bias in the gastroesopha-
geal symptom analysis (P <.05).

Upon subgroup analysis, it appeared that the prevalence of
gastroesophageal symptoms was greater in studies published
during or after 2006 (31.4% vs 19.1% for studies published
prior to 20006, P <.05).

Four studies reported results of multivariate analysis with
gastroesophageal symptom prevalence as the dependent vari-
able (Appendix 21, available at www.ajmc.com).!>!62737 Of
2 studies, 1 (50%) suggested increasing age was an indepen-
dent negative predictor of gastroesophageal symptoms.” We
also found conflicting data regarding the association between
race and gastroesophageal symptom prevalence, with 1 of 2
studies (50%) suggesting an increased prevalence in Cauca-
sians.>?” Larger body mass index and increases in body mass
index were consistently found to be associated with higher
gastroesophageal symptom prevalence in numerous stud-
ies.””” Current nonsteroidal anti-inflammatory use,” use of
prescription acid-suppressing medication,” and living in the
Western United States'® each were found to be associated
with increased gastroesophageal symptom prevalence (1 study
each), while female sex,’” alcohol or tobacco use,”*?” family
history of gastroesophageal reflux disease, and increasing fat
(total and saturated) intake®” were not (1 study each).

Dyspeptic and/or Gastroesophageal Symptoms
Five studies (n = 103,175) reported prevalence data

(symptom recall ranging from 1 to 12 months) on dyspeptic

and/or gastroesophageal symptoms (Appendix 22, available
at www.ajmc.com).”'22¢374! The mean age range for these
studies was 42 to 46 years, and females made up 51% to 100%
of the studies’ populations. The prevalence of dyspeptic and/
or gastroesophageal symptoms varied between 11.0% and
44.5%, with a pooled prevalence of 35.2% (95% CI 14.9%-
58.9%) (Appendix 23, available at www.ajmc.com). Signifi-
cant heterogeneity between studies was observed (I> >99%).
Review of the funnel plot and Egger’s weighted regression
statistic P values suggested a lower likelihood of publication
bias (P = .30).

Upon subgroup analysis, no analysis was shown to statis-
tically significantly affect dyspeptic and/or gastroesophageal
symptom prevalence (P >.05 for all).

Only 1 study reported results of multivariate analysis with
dyspeptic and/or gastroesophageal symptom prevalence as the
dependent variable (Appendix 24, available at www.ajmc.
com).? This study, which was conducted only in women, iden-
tified being in menopause as an independent positive predictor

of increased symptom prevalence.

Peptic Ulcer Disease

Seven studies reported prevalence data on PUD with
the disease diagnosed upon endoscopy (1 study, n = 203),
or disease recall asked for the prior 12 months (4 studies, n
=15,623)*%3%37 or over the study participants’ lifetimes (3
studies, n = 269,299) (Appendix 25, available at www.ajmc.
com).»??7 The prevalence of PUD varied between 2.2%
and 4.2% in the shorter duration studies (upon endoscopy to
12-month recall), with a pooled prevalence of 3.3% (95% CI
2.2%-4.6%) (Appendix 26, available at www.ajmc.com). In
the lifetime recall studies, the prevalence of PUD ranged be-
tween 8.4% and 26.1%, with a pooled prevalence of 13.8%
(95% CI 10.8%-17.0%) (Appendix 27, available at www.
ajmc.com). Significant heterogeneity between studies was ob-
served in both analyses (I >93% for both). Review of funnel
plots and Egger’s weighted regression statistic P values sug-
gested a lower likelihood of publication bias (P >.72).

Upon subgroup analysis, it appeared that the prevalence
of gastroesophageal symptoms was greater in studies with lon-
ger disease recall periods (13.8% vs 3.3% for shorter periods,
P <.001).

Five studies reported results of multivariate analysis with
PUD prevalence as the dependent variable (Appendix 28,
available at www.ajmc.com).!>?***3® Conflicting data regarding
the associations between age, sex, and race and PUD preva-
lence were found. Of 5 studies, 3 (60.0%) suggested a positive
relationship between increasing age and increasing PUD
prevalence,'>” 1 study suggested a trend in this direction,*
and 1 suggested no effect.”” Of 5 studies, 1 (20.0%) suggested
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that females had a higher prevalence of PUD,” 2 trended in a
similar direction but failed to reach statistical significance,**?’
while another (20.0%) suggested an independent negative as-
sociation between female sex and PUD prevalence.® While
a single study (20.0%) suggested Caucasians had a higher
prevalence of PUD,* 4 others showed no significant relation-
ship.!>?% African Americans were shown by 1 study to have a
higher prevalence of PUD, while in the same study Hispanics
had a lower prevalence.” A third study suggested “minority”
races had a higher prevalence of PUD.? Data on marital status
from 3 studies also were conflicting.?*?**® Higher income ap-
pears protective against PUD, with both studies that evaluated
the association suggesting a negative correlation.?>* High level
of education also was found to be associated with a decreased
prevalence of PUD in 1 study,’® with another suggesting a trend
in this same direction” and a third showing no association at
all.* Most studies (3 of 4, 75%)">?**8 suggested tobacco use was
associated with an increased prevalence of PUD; however, the
association between alcohol use/abuse and other types of sub-
stance abuse were not as consistent.'>?3-2>

As with other upper GI symptoms discussed, increased
body mass index was found to be independently associated
with increased PUD prevalence in a lone study.” Studies
evaluated a host of medical comorbidities to assess their asso-
ciation with PUD. Among those found to be associated with
an increased prevalence of PUD include heart disease, kidney
disease, chronic obstructive pulmonary disease, diabetes (in 1
of 2 studies), recurrent stomach problems, migraine, hernia,
seeking care from a doctor 3 or more times a year, and poorer
“perception of health.”?? Psychiatric disorders including
generalized anxiety disorder, bipolar disorder, and specific
phobias were found to increase PUD prevalence®’; however,
the association was not seen as consistently with PUD as with
other upper GI symptoms. Of 14 separate PUD-psychiatric
disorder associations evaluated as part of 2 studies, only 3
(21.4%) were found to be statistically significant.?**> Finally,
while use of prescription acid-suppressing drugs was associated
with increased PUD prevalence, current nonsteroidal anti-
inflammatory drug use was associated with decreased PUD

prevalence.’

DISCUSSION

To our knowledge, this is the first published systematic re-
view and meta-analysis that was restricted to US prevalence
studies, included dyspeptic and gastroesophageal symptoms
as well as PUD as outcomes of interest, and comprehensive-
ly evaluated factors that affect upper GI symptom preva-
lence. Thus, our systematic review and meta-analysis help

to put into focus the US population prevalence of these GI

symptoms and provide valuable information to healthcare
decision makers. We identified 24 unique US upper GI
symptom prevalence studies, and although estimates were
variable, our analysis suggests that upper GI symptoms are
common in Americans. Meta-analysis of studies revealed
PUD to have the lowest prevalence (3.3% in shorter-term
recall studies and 13.8% lifetime). Dyspeptic symptom
prevalence was estimated to be 16.3% (range: 2.9%-34.4%)
and gastroesophageal symptom prevalence 24.2% (range:
10.0%-58.3%). Not surprisingly, the outcome of dyspeptic
and/or gastroesophageal symptoms had the highest reported
prevalence (35.2%; range: 11.0%-44.5%), as it includes
the broadest number of qualifying symptoms. High statisti-
cal heterogeneity was seen in all analyses (I >93% for all).
Prior meta-analyses attempting to pool prevalence rates of
dyspeptic or upper GI symptoms have encountered similar
degrees of heterogeneity.®*

Our a priori subgroup analyses revealed that the use of lon-
ger symptom recall periods (dyspeptic symptoms and PUD),
regional sampling (dyspeptic symptoms), validated question-
naires (dyspeptic symptoms), and later year of study publi-
cation (gastroesophageal symptoms) resulted in increased
prevalence rates. While the finding that longer symptom re-
call periods resulted in higher prevalence rates was not unex-
pected, it was somewhat surprising that the trend was not seen
with all upper GI symptom outcomes. It is possible that this
is a result of “recall” or “memory” bias (longer recall periods
being prone to respondent error and underreporting) or type
2 statistical error (underpowered comparisons). It was also not
surprising that the use of a validated questionnaire resulted
in higher prevalence rates due to the comprehensive nature
of the questions asked in these tools. Finally, the finding that
studies published in 2006 and later reported higher gastro-
esophageal prevalence rates compared with earlier published
studies may suggest that symptom prevalence is on the rise.

One of the important aspects of this systematic review was
our assessment of potential prevalence modifiers. We found
that the influence of most covariates evaluated was often
inconsistent both within and between the different upper
GI symptom outcomes. Of note, body mass index (for gas-
troesophageal symptoms and PUD) and psychiatric disorders
(for dyspeptic symptoms and PUD) were relatively consistent
predictors of increased symptom prevalence. Use of a pre-
scription acid-suppressing drug was also found to be a posi-
tive predictor of dyspeptic and gastroesophageal symptoms
and PUD, suggesting these drugs could serve as a surrogate
marker of upper GI symptom prevalence in future studies.
Interestingly, we found that common medical comorbidities
including heart and kidney disease, diabetes, and chronic ob-
structive pulmonary disease were independent predictors of
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higher upper GI symptom prevalence rates. This association
between upper GI symptoms and common medical comor-
bidities was also clearly depicted in the Domestic/Interna-
tional Gastroenterology Surveillance Study (DIGEST).#4
While the multivariate regression results of DIGEST were
not included in our systematic review because they were
based on an international population,* they do serve as con-
firmation of our findings.

The following limitations to our systematic review and
meta-analysis should be noted. Firstly, our meta-analysis re-
sults demonstrated the presence of significant statistical het-
erogeneity, suggesting that there are underlying important
clinical or methodological differences between the included
studies. While some of this statistical heterogeneity was ex-
plained during subgroup and sensitivity analysis, not all was
explained or accounted for. Next, when evaluating the results
of included multivariate analyses, we often did not know the
explanations for the association between these risk factors
and symptom prevalence. Often, one covariate may serve as a
surrogate for a different but related risk factor. Therefore, we
caution that results must not always be taken at face value.
For example, the study by Dominitz and colleagues® reported
a reduced prevalence of PUD in patients taking nonsteroi-
dal anti-inflammatory drugs (adjusted odds ratio 0.90, 95%
CI 0.83-0.97). While these data could be interpreted as in-
dicating a protective effect of these drugs against PUD, this
hypothesis seems farfetched. It would seem more reasonable
to theorize that patients at risk for PUD were purposely not
taking such drugs, and these data depict avoidance of nonste-
roidal anti-inflammatory drugs. A final limitation of our sys-
tematic review is our inability to fully rule out the presence of
publication bias, although Egger’s weighted regression statistic
P values and visual inspection of funnel plots suggest its pres-
ence is less likely.

CONCLUSIONS

While estimates of upper GI symptom prevalence are
variable, it appears that upper GI symptoms and disorders
are common in the US population. Further, this system-
atic review has identified both patient- and study-level fac-
tors that should be considered when assessing the upper GI
prevalence literature or when conducting future research. Of
note, use of prescription acid-suppressing drugs was found
to be a positive predictor of dyspeptic and gastroesophageal
symptoms and PUD, suggesting these drugs might serve as a
surrogate marker of upper GI symptom prevalence in future
studies.
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Appendix 1. Search Strategy for Studies of Dyspeptic, Gastroesophageal, and
Dyspeptic and/or Gastroesophageal Symptom and Peptic Ulcer Disease Prevalence in
MEDLINE and Web of Science

# Search Terms

1 dyspepsia.mp. or Dyspepsia/

2 functional dyspepsia.mp.

3 nonulcer dyspepsia.mp.

4 uninvestigated dyspepsia.mp.

5 gastroesophageal reflux disease.mp. or Gastroesophageal Reflux/

6 (GERD or GORD).mp. [mp=title, original title, abstract,
name of substance word, subject heading word, unique
identifier]

7 Peptic Ulcer Perforation/ or Stomach Ulcer/ or Peptic Ulcer/ or Duodenal
Ulcer/ or peptic ulcer disease.mp. or Peptic Ulcer Hemorrhage/

8 lor2or3ord4or5or6or?7

9 prevalence.mp. or Prevalence/

10 8 and 9

11 limit 10 to (English language and humans)

12 review.mp.

13 11 not 12

14 Limit 18 to (case reports or comments or editorial)

15 18 not 19



Appendix 2. Evidence Depicting the Association Between Covariates and Dyspeptic Symptom Prevalence [By Study]

Study, Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effect
Year (n=) P-value “X"R (95%CI) P-value (1<)
(Total N)
Savas 2009 Recurrent abdominal pain or discomfort in the 20.6% Linear anxiety score (per <0.0005 AOR 1.09 (1.06-1.12) <0.05 t
(N=248) last year, associated with pain more than 6 times point)

in the past year and each of the following: pain (n=NA)

above the navel or in different places in both the

upper and lower belly; pain occurs once a week,

several times a week, or daily
Savas 2009 Recurrent abdominal pain or discomfort in the 20.6% Minimal anxiety (n=2) Referent Referent Referent Referent
(N=248) last year, associated with pain more than 6 times Mild anxiety (n=14) NR AOR 13.50 (2.86-63.69) <0.05 t

in the past year and each of the following: pain Moderate anxiety (n=14) NR AOR 17.01 (3.57-81.15) <0.05 f

above the navel or in different places in both the Severe anxiety (n=21) NR AOR 46.42 (9.73-221.51) <0.05 t

upper and lower belly; pain occurs once a week,

several times a week, or daily




Savas 2009 Recurrent abdominal pain or discomfort in the 20.6% Linear Depression score <0.0005 AOR 1.07 (1.04-1.09) <0.05 t
(N=248) last year, associated with pain more than 6 times (per point)
in the past year and each of the following: pain (n=NA)
above the navel or in different places in both the
upper and lower belly; pain occurs once a week,
several times a week, or daily
Savas 2009 Recurrent abdominal pain or discomfort in the 20.6% Minimal depression Referent Referent Referent Referent
(N=248) last year, associated with pain more than 6 times (n=14)
in the past year and each of the following: pain Mild depression (n=8) NR AOR 4.30 (1.48-12.48) <0.05 t
above the navel or in different places in both the Moderate depression NR AOR 3.83 (1.39-10.55) <0.05 f
upper and lower belly; pain occurs once a week, (n=9)
several times a week, or daily Severe depression NR AOR 9.35 (3.84-22.79) <0.05 t
(n=20)
Savas 2009 Recurrent abdominal pain or discomfort in the 20.6% Linear PTSD score (per <0.005 AOR 1.03 (1.02-1.05) <0.05 t
(N=248) last year, associated with pain more than 6 times point) (n=NA)

in the past year and each of the following: pain
above the navel or in different places in both the
upper and lower belly; pain occurs once a week,

several times a week, or daily




Savas 2009 Recurrent abdominal pain or discomfort in the 20.6% Presence of PTSD (n=13) 0.001 AOR 4.85 (1.89-12.44) <0.05
(N=248) last year, associated with pain more than 6 times

in the past year and each of the following: pain

above the navel or in different places in both the

upper and lower belly; pain occurs once a week,

several times a week, or daily

Abbreviations: AOR=adjusted odds ratio; CI=confidence interval; NA=not applicable; NR=not reported; PTSD=post-traumatic stress disorder; “X"R=effect size

@1 =statistically significant increased effect; | =statistically significant decreased effect; <>=no statistically significant effect



Appendix 3. Evidence Depicting the Association Between Covariates and Dyspeptic Symptom Prevalence [By Study]

Study, Year Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effect
(Total N) (n=) P-value “X"”R (95%CI) P-value (1<)
Minocha 2006 Rome II criteria for functional dyspepsia 25.1% Caucasian vs. African 0.51 AOR 1.5 (1.1-2.1) 0.02 t
(N=990) American (n=320)
Minocha 2006 Rome II criteria for functional dyspepsia 25.1% Female gender (n=271) NR AOR 1.9 (1.3-2.9) <0.01 t
(N=990)
Minocha 2006 Rome II criteria for functional dyspepsia 25.1% Household income below NR AOR 1.5 (1.0-3.1) 0.03 t
(N=990) poverty line (n=292)
Minocha 2006 Rome II criteria for functional dyspepsia 25.1% Irregular/no church NR AOR 1.6 (1.2-2.2) <0.01 t
(N=990) attendance (n=290)
Minocha 2006 Rome II criteria for functional dyspepsia 25.1% Size of household NR <0.01
(N=990) 1 person (n=201) Referent Referent

2 persons (n=206) AOR 0.9 (0.5-1.6) had

3 persons (n=254) AOR 1.3 (0.8-2.3) hig

4 persons (n=231) AOR 1.1 (0.6-1.9) hig

?

5 persons (n=349)

AOR 1.8 (1.0-3.1)




Minocha 2006 Rome II criteria for functional dyspepsia 25.1% Education NR <0.01
(N=990) <High school (n=154) Referent Referent
High school (n=330) AOR 2.4 (0.9-6.4) e
Some college (n=196) AOR 1.3 (0.5-3.5) hig
-

College (n=172)

AOR 1.5 (0.5-4.4)

Abbreviations: AOR=adjusted odds ratio; CI=confidence interval; NR=not reported; “X"R=effect size

@1 =statistically significant increased effect; | =statistically significant decreased effect; <>=no statistically significant effect



Appendix 4. Evidence Depicting the Association Between Covariates and Dyspeptic Symptom Prevalence [By Study]

Study, Year Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effi
(Total N) (n=) P-value “X"R (95%CI) P-value (1<
Dominitz 1999 Frequent upper abdominal pain more than 6 times in the past 34.4% Linear age per NR AOR 0.97 (0.96-0.98) <0.05 )
(N=889) year or frequent discomfort defined as nausea or vomiting year (n=NA)

once a month or more, early satiety often or usually, or

upper abdominal bloating usually without visible distention
Dominitz 1999 Frequent upper abdominal pain more than 6 times in the past 34.4% White race (n=NR) NR NR NS had
(N=889) year or frequent discomfort defined as nausea or vomiting

once a month or more, early satiety often or usually, or

upper abdominal bloating usually without visible distention
Dominitz 1999 Frequent upper abdominal pain more than 6 times in the past 34.4% Female gender NR NR NS had
(N=889) year or frequent discomfort defined as nausea or vomiting (n="predominately

once a month or more, early satiety often or usually, or male”)

upper abdominal bloating usually without visible distention
Dominitz 1999 Frequent upper abdominal pain more than 6 times in the past 34.4% Tobacco use NR AOR 1.31 (1.03-1.66) <0.05 t

(N=889)

year or frequent discomfort defined as nausea or vomiting
once a month or more, early satiety often or usually, or

upper abdominal bloating usually without visible distention

(n=NR)




Dominitz 1999 Frequent upper abdominal pain more than 6 times in the past 34.4% Alcohol use NR NR NS
(N=889) year or frequent discomfort defined as nausea or vomiting (n=NR)
once a month or more, early satiety often or usually, or

upper abdominal bloating usually without visible distention

Dominitz 1999 Frequent upper abdominal pain more than 6 times in the past 34.4% Prescription acid NR AOR 2.11 (1.86-2.39) <0.05
(N=889) year or frequent discomfort defined as nausea or vomiting suppressing

once a month or more, early satiety often or usually, or medication use

upper abdominal bloating usually without visible distention (n=NR)

Abbreviations: AOR=adjusted odds ratio; CI=confidence interval; NA=not applicable; NR=not reported; NS=not significant; “X"R=effect size

1 =statistically significant increased effect; | =statistically significant decreased effect; <==no statistically significant effect



Appendix 5. Evidence Depicting the Association Between Covariates and Dyspeptic Symptom Prevalence [By Study]

Study, Year Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effect
(Total N) (n=) P-value “X"”R (95%CI) P-value (1<)
Drossman 1993 Presence of functional dyspeptic 2.9% White race (n=5184) NR AOR 0.44 (0.3-0.8) <0.05 )
(N=5430) symptoms

Abbreviations: AOR=adjusted odds ratio; CI=confidence interval; NA=not applicable; NR=not reported; NS=not significant; “X”"R=effect size

@1 =statistically significant increased effect; | =statistically significant decreased effect; <>=no statistically significant effect



Appendix 6. Evidence Depicting the Association Between Covariates and Upper Gastrointestinal Symptom Prevalence [By Study]

Study, Year Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effect
(Total N) (n=) P-value “X"”R (95%CI) P-value (1<)
Infantino 2008 Upper GI symptoms based on reply to 39.6% Menopausal state 0.001 AOR 2.9 (NR) <0.05 t
(N=452) the GSRS and RDQ questionnaires and (n=162)

patient age

Abbreviations: AOR=adjusted odds ratio; CI=confidence interval; GI=gastrointestinal; GSRS=Gastrointestinal Symptom rating Scale; NR=not reported; RDQ=Reflux Disease
Questionnaire; “X"R=effect size

@1 =statistically significant increased effect; | =statistically significant decreased effect; <>=no statistically significant effect



Appendix 7. Evidence Depicting the Association Between Covariates and Gastroesophageal Reflux Symptom Prevalence [By Study]

Study, Year Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effect
(Total N) (n=) P-value “X"”R (95%CI) P-value (1<)
Jacobson 2006 Presence of heartburn (burning pain or 21.9% BMI<20.0 NR AOR 0.67 (0.48-0.93) <0.05 !
(N=6210)* discomfort behind the breast bone in (n=NR)
your chest), acid regurgitation (a bitter BMI 20.0-22.4 Referent Referent Referent Referent
or sour-tasting fluid coming into your (n=NR)
throat or mouth) or both occurring BMI 22.5-24.9 NR AOR 1.38 (1.13-1.67) <0.05 f
>1x/week (n=NR)
BMI 25.0-27.4 NR AOR 2.20 (1.81-2.66) <0.05 t
(n=NR)
BMI 27.5-29.9 NR AOR 2.43 (1.96-3.01) <0.05 f
(n=NR)
BMI 30.0-34.9 NR AOR 2.92 (2.35-3.62) <0.05 !
(n=NR)
BMI>35.0 NR AOR 2.93 (2.24-3.85) <0.05 '

(n=NR)




Jacobson 2006 Presence of heartburn (burning pain or

(N=5062)* discomfort behind the breast bone in
your chest), acid regurgitation (a bitter
or sour-tasting fluid coming into your
throat or mouth) or both occurring

>1x/week

21.9%

Decrease in BMI>3.5
(n=164)

Decrease in BMI>1.5-3.5
(n=391)

Decrease in BMI of 0.5-1.5
(n=431)

No change in BMI
(n=736)

Increase in BMI of 0.5-1.5
(n=846)

Increase in BMI>1.5-3.5
(n=1373)

Increase in BMI>3.5

(n=1121)

NR

NR

NR

Referent

NR

NR

NR

AOR 0.64 (0.42-0.97)

AOR 0.90 (0.67-1.20)

AOR 1.13 (0.86-1.49)

Referent

AOR 1.23 (0.98-1.54)

AOR 1.55 (1.26-1.91)

AOR 2.29 (1.84-2.86)

<0.05

NS

NS

Referent

NS

<0.05

<0.05

Referent

Abbreviations: AOR=adjusted odds ratio; BMI=body mass index; CI=confidence interval; GERD=gastroesophageal reflux disease; NA=not applicable; “X"R=effect size

@1 =statistically significant increased effect; | =statistically significant decreased effect; <>=no statistically significant effect

*Sample sizes reflect only those patients with GERD symptoms at least 1x/week and those without GERD symptoms



Appendix 8. Evidence Depicting the Association Between Covariates and Gastroesophageal Reflux Symptom Prevalence [By Study]

Study, Year Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effect

(Total N) (n=) P-value “X"”R (95%CI) P-value (1<)

Shaib 2004 Frequent heartburn or frequent acid 28.6% BMI <25 (n=173) 0.004 Referent Referent Referent

(N=465) regurgitation (at least 1x/week) BMI of 25-30 (n=147) AOR 1.79 (0.97-3.00) 0.06 had
BMI>30 (n=133) AOR 2.44 (1.27-4.67) 0.007 f

Shaib 2004 Frequent heartburn or frequent acid 28.6% Age=35 (n=353) 0.58 AOR 1.00 (0.98-1.03) 0.71 had

(N=465) regurgitation (at least 1x/week)

Shaib 2004 Frequent heartburn or frequent acid 28.6% Female gender (n=308) 0.27 AOR 1.01 (0.61-1.67) 0.97 had

(N=465) regurgitation (at least 1x/week)

Shaib 2004 Frequent heartburn or frequent acid 28.6% White race (n=149) 0.70 Referent Referent Referent

(N=465) regurgitation (at least 1x/week) Black race (n=196) AOR 0.85 (0.49-1.47) 0.55 hid
Other race (n=108) AOR 1.04 (0.56-1.93) 0.91 hig

Shaib 2004 Frequent heartburn or frequent acid 28.6% Higher level of education 0.20 AOR 2.63 (1.32-5.21) 0.006 t

(N=465) regurgitation (at least 1x/week) (n=190)

Shaib 2004 Frequent heartburn or frequent acid 28.6% Family history of GERD 0.04 AOR 1.41 (0.80-2.49) 0.23 had

(N=465) regurgitation (at least 1x/week) (n=112)

Shaib 2004 Frequent heartburn or frequent acid 28.6% Tobacco smoking 0.45 AOR 1.16 (0.66-2.05) 0.61 had

(N=465) regurgitation (at least 1x/week) (n=110)

Shaib 2004 Frequent heartburn or frequent acid 28.6% Total fat intake (g/day) 0.04 AOR 1.09 (0.89-1.37) 0.41 had

(N=465)

regurgitation (at least 1x/week)

(n=NA)




Shaib 2004 Frequent heartburn or frequent acid 28.6% Saturated fat intake 0.01 AOR 1.71 (0.92-3.17) 0.09

(N=465) regurgitation (at least 1x/week) (g/day) (n=NA)

Abbreviations: AOR=adjusted odds ratio; BMI=body mass index; CI=confidence interval; GERD=gastroesophageal reflux disease; NA=not applicable; “X"R=effect size

@1 =statistically significant increased effect; | =statistically significant decreased effect; <>=no statistically significant effect



Appendix 9. Evidence Depicting the Association Between Covariates and Gastroesophageal Reflux Symptom Prevalence [By Study]

Study, Year Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effect
(Total N) (n=) P-value “X"”R (95%CI) P-value (te|)®
Dominitz 1999 A burning pain behind the breast bone in  21.8% Linear age per year NR AOR 0.97 (0.96-0.98) NS )
(N=889) the chest and not including pain from (n=NA)

angina or heart trouble at least weekly
Dominitz 1999 A burning pain behind the breast bone in  21.8% White race (n=NR) NR AOR 1.74 (1.31-2.30) <0.05 t
(N=889) the chest and not including pain from

angina or heart trouble at least weekly
Dominitz 1999 A burning pain behind the breast bone in  21.8% Female gender NR NR NS had
(N=889) the chest and not including pain from (n="predominately

angina or heart trouble at least weekly male”)
Dominitz 1999 A burning pain behind the breast bone in  21.8% Alcohol use (n=NR) NR NR NS had
(N=889) the chest and not including pain from

angina or heart trouble at least weekly
Dominitz 1999 A burning pain behind the breast bone in  21.8% Current NSAID use NR AOR 1.17 (1.08-1.28) <0.05 t
(N=889) the chest and not including pain from (n=NR)

angina or heart trouble at least weekly
Dominitz 1999 A burning pain behind the breast bone in  21.8% Prescription acid NR AOR 2.25 (1.97-2.58) <0.05 t

(N=889)

the chest and not including pain from

angina or heart trouble at least weekly

suppressing medication

use (n=NR)




Appendix 10. Evidence Depicting the Association Between Covariates and Gastroesophageal Reflux Symptom Prevalence [By Study]

Study, Year Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effect
(Total N) (n=) P-value “X"R (95%CI) P-value (t<])?
Drossman 1993 Presence of function heartburn 32.6% West residence (vs. NR AOR 1.21 (1.0-1.4) <0.05 t

(N=5430)

South) (n=1098)

Abbreviations: AOR=adjusted odds ratio; CI=confidence interval; NA=not applicable; NR=not reported; NS=not significant; “X"R=effect size

@1 =statistically significant increased effect; | =statistically significant decreased effect; <==no statistically significant effect



Appendix 11

. Evidence Depicting the Association Between Covariates and Peptic Ulcer Disease Prevalence [By Study]

Study, Year Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effect
(Total N) (n=) P-value “X"”R (95%CI) P-value (t=l)
Garrow 2010 A positive response to the following question: 8.4% Black race (n=97363) <0.0001 AOR 1.20 (1.08-1.33) <0.05 t
(N=226953) Have you ever been told by a doctor or other White race (n=96682) AOR 1.10 (0.99-1.22) NS hig

health professional that you had an ulcer? This Hispanic race (n=22241) AOR 0.81 (0.72-0.91) <0.05 ‘

could be a stomach, duodenal or peptic ulcer Other race (n=10667) Referent Referent Referen
Garrow 2010 A positive response to the following question: 8.4% Age>50 (n=82838) <0.0001 AOR 1.67 (1.61-1.74) <0.05 t
(N=226953) Have you ever been told by a doctor or other

health professional that you had an ulcer? This

could be a stomach, duodenal or peptic ulcer
Garrow 2010 A positive response to the following question: 8.4% Female gender <0.0001 AOR 1.08 (1.04-1.12) <0.05 t
(N=226953) Have you ever been told by a doctor or other (n=11802)

health professional that you had an ulcer? This

could be a stomach, duodenal or peptic ulcer
Garrow 2010 A positive response to the following question: 8.4% BMI<25 (n=97363) 0.0003 Referent Referent Referen
(N=226953) Have you ever been told by a doctor or other BMI>25-30 (n=79887) AOR 1.06 (1.02-1.11) <0.05 t

health professional that you had an ulcer? This BMI>30 (n=49476) AOR 1.18 (1.13-1.24) <0.05 f

could be a stomach, duodenal or peptic ulcer




Garrow 2010 A positive response to the following question: 8.4% Never used tobacco <0.0001 Referent Referent Referen
(N=226953) Have you ever been told by a doctor or other (n=123235)
health professional that you had an ulcer? This Current tobacco use AOR 1.99 (1.90-2.08) <0.05 t
could be a stomach, duodenal or peptic ulcer (n=52653)
Former tobacco use AOR 1.55 (1.47-1.62) <0.05 f
(n=51064)
Garrow 2010 A positive response to the following question: 8.4% Never used alcohol <0.0001 Referent Referent Referen
(N=226953) Have you ever been told by a doctor or other (n=62866)
health professional that you had an ulcer? This Current alcohol use AOR 0.96 (0.92-1.01) NS had
could be a stomach, duodenal or peptic ulcer (n=141619)
Former alcohol use AOR 1.29 (1.22-1.37) <0.05 f
(n=33816)
Garrow 2010 A positive response to the following question: 8.4% >3 doctor visits in past <0.0001 AOR 1.49 (1.44-1.55) <0.05 t
(N=226953) Have you ever been told by a doctor or other year (n=94412)
health professional that you had an ulcer? This
could be a stomach, duodenal or peptic ulcer
Garrow 2010 A positive response to the following question: 8.4% Heart disease (n=NR) <0.0001 AOR 1.46 (1.36-1.57) <0.05 t

(N=226953)

Have you ever been told by a doctor or other
health professional that you had an ulcer? This

could be a stomach, duodenal or peptic ulcer




Garrow 2010 A positive response to the following question: 8.4% Kidney disease (n=NR) <0.0001 AOR 2.29 (2.05-2.55) <0.05 t
(N=226953) Have you ever been told by a doctor or other
health professional that you had an ulcer? This

could be a stomach, duodenal or peptic ulcer

Garrow 2010 A positive response to the following question: 8.4% COPD (n=NR) <0.0001 AOR 2.34 (2.21-2.47) <0.05 t
(N=226953) Have you ever been told by a doctor or other
health professional that you had an ulcer? This

could be a stomach, duodenal or peptic ulcer

Garrow 2010 A positive response to the following question: 8.4% Diabetes (n=NR) <0.0001 AOR 1.13 (1.06-1.20) <0.05 t
(N=226953) Have you ever been told by a doctor or other
health professional that you had an ulcer? This

could be a stomach, duodenal or peptic ulcer

Abbreviations: AOR=adjusted odds ratio; BMI=body mass index; CI=confidence interval; COPD-chronic obstructive pulmonary disease; NA=not applicable; NR=not reported; NS=n
significant; “X"R=effect size

@1 =statistically significant increased effect; | =statistically significant decreased effect; <>=no statistically significant effect



Appendix 12, Evidence Depicting the Association Between Covariates and Peptic Ulcer Disease Prevalence [By Study]

Study, Year Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effec
(Total N) (n=) P-value “X"R (95%CI) P-value (1=
Goodwin 2003 A positive response to the following question: 3.8% Female gender (n=53) NS AOR 1.7 (0.4-1.1) NS hid
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Linear age per year (n=NA) 0.04 AOR 1.0 (0.98-1.03) NS had
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Caucasian (n=97) NS AOR 0.8 (0.4-1.8) NS had
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Married (n=69) NS AOR 0.9 (0.5-1.5) NS had

(N=2615)

Have you experienced any of these health
problems in the past 12 months? (ulcer as one of

the possible responses)




Goodwin 2003 A positive response to the following question: 3.8% Education up to 11th grade 0.005 AOR 1.0 (0.5-2.2) NS
(N=2615) Have you experienced any of these health vs. high school diploma or

problems in the past 12 months? (ulcer as one of beyond (n=57)

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Asthma/bronchitis (n=NR) NR AOR 1.6 (0.9-3.0) NS
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Tuberculosis (n=NR) NR AOR (22.4 (0.3-179.6) NS
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Other lung problems (n=NR) NR AOR 1.3 (0.5-3.6) NS
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Bone or joint problems NR AOR 1.5 (0.8-2.7) NS

(N=2615)

Have you experienced any of these health
problems in the past 12 months? (ulcer as one of

the possible responses)

(n=NR)




Goodwin 2003 A positive response to the following question: 3.8% Sciatica (n=NR) NR AOR 1.6 (0.9-2.9) NS
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Persistent skin problems NR AOR 1.1 (0.6-2.2) NS
(N=2615) Have you experienced any of these health (n=NR)

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Thyroid disease (n=NR) NR AOR 1.9 (0.7-5.4) NS
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Hay fever (n=NR) NR AOR 0.8 (0.4-1.4) NS
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Recurrent stomach problems  NR AOR 12.9 (7.0-23.6) <0.05

(N=2615)

Have you experienced any of these health
problems in the past 12 months? (ulcer as one of

the possible responses)

(n=NR)




Goodwin 2003 A positive response to the following question: 3.8% Gall bladder disease (n=NR) NR AOR 1.2 (0.4-3.8) NS
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% AIDS (n=NR) NR AOR 0.04 (0.002-6.9) NS
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Autoimmune disorder NR AOR 0.7 (0.1-6.0) NS
(N=2615) Have you experienced any of these health (n=NR)

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Migraine (n=NR) NR AOR 2.0 (1.01-4.1) <0.05
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Diabetes (n=NR) NR AOR 1.2 (0.5-2.9) NS

(N=2615)

Have you experienced any of these health
problems in the past 12 months? (ulcer as one of

the possible responses)




Goodwin 2003 A positive response to the following question: 3.8% Neurological disorders NR AOR 0.9 (0.2-5.3) NS
(N=2615) Have you experienced any of these health (n=NR)

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Stroke (n=NR) NR AOR 3.5 (0.7-18.4) NS
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Hernia (n=NR) NR AOR 5.0 (2.1-11.9) <0.05
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Major depression (n=NR) NR AOR 0.9 (0.4-1.9) NS
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Panic attacks (n=NR) NR AOR 0.3 (0.1-1.9) NS

(N=2615)

Have you experienced any of these health
problems in the past 12 months? (ulcer as one of

the possible responses)




Goodwin 2003 A positive response to the following question: 3.8% Generalized anxiety disorder NR AOR 0.8 (0.2-2.8) NS
(N=2615) Have you experienced any of these health (n=NR)

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Alcohol/substance abuse NR AOR 1.3 (0.4-4.2) NS
(N=2615) Have you experienced any of these health (n=NR)

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Cigarette smoking (lifetime) NR AOR 1.1 (0.6-2.1) NS
(N=2615) Have you experienced any of these health (n=NR)

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Perception of poor health NR AOR 1.2 (1.03-1.4) <0.05

(N=2615)

Have you experienced any of these health
problems in the past 12 months? (ulcer as one of

the possible responses)

(n=NR)




Goodwin 2003 A positive response to the following question: 3.8% Personality factors

(N=2615) Have you experienced any of these health Agreeableness (n=NR) NS
problems in the past 12 months? (ulcer as one of Neuroticism (n=NR) <0.001
the possible responses) Openness to experience 0.095
(n=NR)
Extraversion (n=NR) NS

Conscientiousness (n=NR) 0.057

AOR 1.1 (0.5-2.4)
AOR 1.5 (1.03-2.4)

AOR 0.9 (0.5-1.6)

AOR 1.3 (0.7-2.4)

AOR 1.1 (0.6-2.1)

NS

<0.05

NS

NS

NS

Abbreviations: AOR=adjusted odds ratio; CI=confidence interval; NA=not applicable; NR=not reported; NS=not significant; NR=not reported; “X"R=effect size

@1 =statistically significant increased effect; | =statistically significant decreased effect; <>=no statistically significant effect



Appendix 13. Evidence Depicting the Association Between Covariates and Peptic Ulcer Disease Prevalence [By Study]

Study, Year Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effect
(Total N) (n=) P-value “X"”R (95%CI) P-value (1<
Goodwin 2002 A positive response to the following question: Have 2.2% Linear age (n=NA) NS AOR 1.2 (0.97-1.6) NS had
(N=5877) you experienced any of these health problems in the

past 12 months? (ulcer as one of the possible)
Goodwin 2002 A positive response to the following question: Have 2.2% Female gender (n=NR) 0.03 AOR 1.2 (0.8-1.7) NS had
(N=5877) you experienced any of these health problems in the

past 12 months? (ulcer as one of the possible)
Goodwin 2002 A positive response to the following question: Have 2.2% Minority race (n=NR) NS AOR 1.8 (0.9-3.4) NS hid
(N=5877) you experienced any of these health problems in the

past 12 months? (ulcer as one of the possible)
Goodwin 2002 A positive response to the following question: Have 2.2% High school + education 0.03 AOR 0.8 (0.5-1.3) NS had
(N=5877) you experienced any of these health problems in the (n=NR)

past 12 months? (ulcer as one of the possible)
Goodwin 2002 A positive response to the following question: Have 2.2% Not married (n=NR) NS AOR 0.8 (0.5-1.3) NS hid
(N=5877) you experienced any of these health problems in the

past 12 months? (ulcer as one of the possible)
Goodwin 2002 A positive response to the following question: Have 2.2% Income >$35,000 0.002 AOR 0.5 (0.3-0.9) <0.05 )

(N=5877)

you experienced any of these health problems in the

past 12 months? (ulcer as one of the possible)

(n=NR)




Goodwin 2002

(N=5877)

A positive response to the following question: Have
you experienced any of these health problems in the

past 12 months? (ulcer as one of the possible)

2.2%

GAD (n=NR)

NR

AOR 2.2 (1.01-4.6)

<0.05

Goodwin 2002

(N=5877)

A positive response to the following question: Have
you experienced any of these health problems in the

past 12 months? (ulcer as one of the possible)

2.2%

Major depression (n=NR)

NR

AOR 1.6 (0.9-3.1)

NS

Goodwin 2002

(N=5877)

A positive response to the following question: Have
you experienced any of these health problems in the

past 12 months? (ulcer as one of the possible)

2.2%

Dysthymia (n=NR)

NR

AOR 0.4 (0.2-1.1)

NS

Goodwin 2002

(N=5877)

A positive response to the following question: Have
you experienced any of these health problems in the

past 12 months? (ulcer as one of the possible)

2.2%

Alcohol dependence

(n=NR)

NR

AOR 1.3 (0.8-2.0)

NS

Goodwin 2002

(N=5877)

A positive response to the following question: Have
you experienced any of these health problems in the

past 12 months? (ulcer as one of the possible)

2.2%

Substance abuse (n=NR)

NR

AOR 1.0 (0.5-2.3)

NS

Goodwin 2002

(N=5877)

A positive response to the following question: Have
you experienced any of these health problems in the

past 12 months? (ulcer as one of the possible)

2.2%

Bipolar disorder (n=NR)

NR

AOR 3.2 (1.4-7.1)

<0.05

Goodwin 2002

(N=5877)

A positive response to the following question: Have
you experienced any of these health problems in the

past 12 months? (ulcer as one of the possible)

2.2%

Mania (n=NR)

NR

AOR 0.5 (0.1-2.8)

NS




Goodwin 2002 A positive response to the following question: Have 2.2% Specific phobia (n=NR) NR AOR 1.9 (1.1-3.1) <0.05 t
(N=5877) you experienced any of these health problems in the

past 12 months? (ulcer as one of the possible)

Goodwin 2002 A positive response to the following question: Have 2.2% Social phobia (n=NR) NR AOR 1.6 (0.9-2.9) NS had
(N=5877) you experienced any of these health problems in the

past 12 months? (ulcer as one of the possible)

Goodwin 2002 A positive response to the following question: Have 2.2% Agoraphobia (n=NR) NR AOR 1.6 (0.7-3.5) NS had
(N=5877) you experienced any of these health problems in the

past 12 months? (ulcer as one of the possible)

Goodwin 2002 A positive response to the following question: Have 2.2% Panic disorder (n=NR) NR AOR 1.7 (0.5-6.1) NS had
(N=5877) you experienced any of these health problems in the

past 12 months? (ulcer as one of the possible)

Goodwin 2002 A positive response to the following question: Have 2.2% Panic attack (n=NR) NR AOR 0.7 (0.2-2.0) NS had
(N=5877) you experienced any of these health problems in the

past 12 months? (ulcer as one of the possible)

Abbreviations: AOR=adjusted odds ratio; CI=confidence interval; GAD=generalized anxiety disorder; NA=not applicable; NR=not reported; NS=not significant; “X"R=effect size

@1 =statistically significant increased effect; | =statistically significant decreased effect; <>=no statistically significant effect



Appendix 14. Evidence Depicting the Association Between Covariates and Peptic Ulcer Disease Prevalence [By Study]

Study, Year Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effec
(Total N) (n=) P-value “X"R (95%CI) P-value (1<
Dominitz 1999 A positive response to the following question: Have you 26.1% Linear age per year NR AOR 1.02 (1.01-1.03) <0.05 t
(N=889) ever had a peptic ulcer, stomach (gastric) ulcer or (n=NA)

duodenal ulcer in your life time?
Dominitz 1999 A positive response to the following question: Have you 26.1% White race (n=NR) NR NR NS had
(N=889) ever had a peptic ulcer, stomach (gastric) ulcer or

duodenal ulcer in your life time?
Dominitz 1999 A positive response to the following question: Have you 26.1% Female gender NR NR NS had
(N=889) ever had a peptic ulcer, stomach (gastric) ulcer or (n="predominately

duodenal ulcer in your life time? male”)
Dominitz 1999 A positive response to the following question: Have you 26.1% Tobacco use (n=NR) NR AOR 1.44 (1.12-1.86) <0.05 t
(N=889) ever had a peptic ulcer, stomach (gastric) ulcer or

duodenal ulcer in your life time?
Dominitz 1999 A positive response to the following question: Have you 26.1% Alcohol use (n=NR) NR NR NS had
(N=889) ever had a peptic ulcer, stomach (gastric) ulcer or

duodenal ulcer in your life time?
Dominitz 1999 A positive response to the following question: Have you 26.1% Current NSAID use NR AOR 0.90 (0.83-0.97) <0.05 )

(N=889)

ever had a peptic ulcer, stomach (gastric) ulcer or

duodenal ulcer in your life time?

(n=NR)




Dominitz 1999 A positive response to the following question: Have you 26.1% Prescription acid NR AOR 2.49 (2.18-2.83) <0.05

(N=889) ever had a peptic ulcer, stomach (gastric) ulcer or suppressing
duodenal ulcer in your life time? medication use
(n=NR)

Abbreviations: AOR=adjusted odds ratio; CI=confidence interval; NR=not reported; NS=not significant; NSAID=non-steroidal anti-inflammatory drug; “X"R=effect size

@1 =statistically significant increased effect; | =statistically significant decreased effect; <==no statistically significant effect



Appendix 15. Evidence Depicting the Association Between Covariates and Peptic Ulcer Disease Prevalence [By Study]

Study, Year Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effect
(Total N) (n=) P-value “X"”R (95%CI) P-value (tel)
Sonnenberg 1997 Any type of physician diagnosed peptic 10.8% Linear age per 10 years NR AOR 1.19 (1.16-1.22) NR t
(N=41457) ulceration without temporal limitation (n=NA)
Sonnenberg 1997 Any type of physician diagnosed peptic 10.8% Female gender (n=NR) NR AOR 0.91 (9.82-1.00) <0.05 hid
(N=41457) ulceration without temporal limitation
Sonnenberg 1997 Any type of physician diagnosed peptic 10.8% White race (n=NR) NR Referent Referent Referen
(N=41457) ulceration without temporal limitation Black race (n=NR) AOR 0.75 (0.67-0.85) <0.05 !
Hispanic race (n=NR) AOR 0.60 (0.49-0.74) <0.05 "
Sonnenberg 1997 Any type of physician diagnosed peptic 10.8% Veteran (n=NR) NR AOR 1.22 (1.09-1.37) NR t
(N=41457) ulceration without temporal limitation
Sonnenberg 1997 Any type of physician diagnosed peptic 10.8% Marital status NR NR
(N=41457) ulceration without temporal limitation Married (n=NR) Referent Referen
Widowed (n=NR) AOR 0.71 (0.63-0.80) !
Divorced/Separated (n=NR) AOR 1.13 (1.02-1.26) f
!

Never married (n=NR)

AOR 0.65 (0.58-0.74)




Sonnenberg 1997 Any type of physician diagnosed peptic 10.8% Education in years NR NR

(N=41457) ulceration without temporal limitation =16 (n=NR) Referent Referen
<8 (n=NR) AOR 1.70 (1.45-1.99) t
9-11 (n=NR) AOR 1.67 (1.44-1.94) f
12 (n=NR) AOR 1.44 (1.29-1.62) t
13-15 (n=NR) AOR 1.32 (1.16-1.50) f

Sonnenberg 1997 Any type of physician diagnosed peptic 10.8% Income NR NR

(N=41457) ulceration without temporal limitation >$35,000 (n=NR) Referent Referen
<$10,000 (n=NR) AOR 1.59 (1.39-1.82) t
$10,000-$20,000 (n=NR) AOR 1.35 (1.21-1.49) f
$20,000-$35,000 (n=NR) AOR 1.24 (1.13-1.37) t

Sonnenberg 1997 Any type of physician diagnosed peptic 10.8% Smoker (n=NR) NR AOR 1.39 (1.23-1.58) NR t

(N=41457)

ulceration without temporal limitation

Abbreviations: AOR=adjusted odds ratio; CI=confidence interval; NA=not applicable; NR=not reported; NS=not significant; “X"R=effect size

@1 =statistically significant increased effect; | =statistically significant decreased effect; <>=no statistically significant effect



Appendix16. Prevalence of dyspeptic symptoms

Study, year Mean Proportion Definition of dyspepsia Timing Prevalence
age in females (months) n/N (%)
years
(range)

Savas 2009 NR 248 (100) Recurrent abdominal pain or discomfort in the last year, associated 12 51/248 (20.

(N=248) with pain more than 6 times in the past year and each of the

following: pain above the navel or in different places in both the
upper and lower belly; pain occurs once a week, several times a
week, or daily

Mussell 2008 47 1398 (66) Bothered by a lot of stomach pain in the past 1 month 1 145/2118 (¢

(N=2118) (18-95)

Tuteja 2008 47 439 (61) Upper abdominal pain or discomfort =6 times in the prior year 12 106/723 (1«

(N=723) (24-77)

Choung 2007 62 1287 (56) Rome II Criteria (pain or discomfort [nausea/vomiting, early satiety] 12 351/2298 (:

(N=2298) (NR) centered in the upper abdomen occurring more than 6 times in the

previous year)
Minocha 2006 NR 271 (27) Rome II criteria for functional dyspepsia NR 248/990 (2!

(N=990)




Shaib 2004 45 314 (68) Epigastric pain, fullness, nausea, or vomiting occurring at least 6 12 146/465 (3:
(N=465) (18-75) times in the past year
Dominitz 1999 NR 128 (14) Frequent upper abdominal pain more than 6 times in the past year or 12 306/889 (3¢
(N=889) frequent discomfort defined as nausea or vomiting once a month or

more, early satiety often or usually, or upper abdominal bloating

usually without visible distention
Stanghellini 42 516 (51) Presence of diffuse epigastric pain in the last 3 months 3 85/1020 (8.
1999 (NR)
(N=1020)
Drossman 1993 49 2769 (51) Presence of functional dyspeptic symptoms 3 160/5430 (

(N=5430) (NR)

Abbreviations: NR=not reported
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Figure 2. Pooled Prevalence (and 95% Confidence Intervals) of Dyspeptic Symptoms
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Appendix 18 Evidence Depicting the Association Between Covariates and Dyspeptic Symptom Prevalence

Study, Year Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effecl
(Total N) (n=) P-value “X"R (95%CI) P-value (1=
ige
Jominitz 1999 Frequent upper abdominal pain more than 6 34.4% Linear age per year NR AOR 0.97 (0.96-0.98) <0.05 )
‘N=889) times in the past year or frequent discomfort (n=NA)

defined as nausea or vomiting once a month or

more, early satiety often or usually, or upper

abdominal bloating usually without visible

distention
Gender
Minocha 2006 Rome II criteria for functional dyspepsia 25.1% Female gender (n=271) NR AOR 1.9 (1.3-2.9) <0.01 t
‘N=990)
Jominitz 1999 Frequent upper abdominal pain more than 6 34.4% Female gender NR NR NS hi

'N=889)

times in the past year or frequent discomfort
defined as nausea or vomiting once a month or
more, early satiety often or usually, or upper
abdominal bloating usually without visible

distention

(n="predominately

male”)

Race




Minocha 2006 Rome II criteria for functional dyspepsia 25.1% Caucasian vs. African 0.51 AOR 1.5 (1.1-2.1) 0.02
‘N=990) American (n=320)
Jominitz 1999 Frequent upper abdominal pain more than 6 34.4% White race (n=NR) NR NR NS
‘N=889) times in the past year or frequent discomfort

defined as nausea or vomiting once a month or

more, early satiety often or usually, or upper

abdominal bloating usually without visible

distention
Jrossman 1993 Presence of functional dyspeptic symptoms 2.9% White race (n=5184) NR AOR 0.44 (0.3-0.8) <0.05
‘N=5430)
A/cohol, Tobacco and Substance Abuse
Jominitz 1999 Frequent upper abdominal pain more than 6 34.4% Tobacco use (n=NR) NR AOR 1.31 (1.03-1.66) <0.05

‘N=889)

times in the past year or frequent discomfort
defined as nausea or vomiting once a month or
more, early satiety often or usually, or upper
abdominal bloating usually without visible

distention




Jominitz 1999 Frequent upper abdominal pain more than 6 34.4% Alcohol use (n=NR) NR NR NS had
‘N=889) times in the past year or frequent discomfort
defined as nausea or vomiting once a month or
more, early satiety often or usually, or upper
abdominal bloating usually without visible
distention
Psychiatric Disorders
Savas 2009 Recurrent abdominal pain or discomfort in the 20.6% Linear anxiety score (per <0.0005 AOR 1.09 (1.06-1.12) <0.05 t
‘N=248) last year, associated with pain more than 6 times point)
in the past year and each of the following: pain (n=NA)
above the navel or in different places in both the
upper and lower belly; pain occurs once a week,
several times a week, or daily
Savas 2009 Recurrent abdominal pain or discomfort in the 20.6% Minimal anxiety (n=2) Referent Referent Referent Refere
‘N=248) last year, associated with pain more than 6 times Mild anxiety (n=14) NR AOR 13.50 (2.86-63.69) <0.05 t
in the past year and each of the following: pain Moderate anxiety (n=14) NR AOR 17.01 (3.57-81.15) <0.05 f
above the navel or in different places in both the Severe anxiety (n=21) NR AOR 46.42 (9.73-221.51) <0.05 t

upper and lower belly; pain occurs once a week,

several times a week, or daily




Savas 2009 Recurrent abdominal pain or discomfort in the 20.6% Linear Depression score <0.0005 AOR 1.07 (1.04-1.09) <0.05 t
‘N=248) last year, associated with pain more than 6 times (per point)
in the past year and each of the following: pain (n=NA)
above the navel or in different places in both the
upper and lower belly; pain occurs once a week,
several times a week, or daily
Savas 2009 Recurrent abdominal pain or discomfort in the 20.6% Minimal depression Referent Referent Referent Refere
‘N=248) last year, associated with pain more than 6 times (n=14)
in the past year and each of the following: pain Mild depression (n=8) NR AOR 4.30 (1.48-12.48) <0.05 t
above the navel or in different places in both the Moderate depression NR AOR 3.83 (1.39-10.55) <0.05 f
upper and lower belly; pain occurs once a week, (n=9)
several times a week, or daily Severe depression NR AOR 9.35 (3.84-22.79) <0.05 t
(n=20)
Savas 2009 Recurrent abdominal pain or discomfort in the 20.6% Linear PTSD score (per <0.005 AOR 1.03 (1.02-1.05) <0.05 t
‘N=248) last year, associated with pain more than 6 times point) (n=NA)

in the past year and each of the following: pain
above the navel or in different places in both the
upper and lower belly; pain occurs once a week,

several times a week, or daily




Savas 2009 Recurrent abdominal pain or discomfort in the 20.6% Presence of PTSD (n=13) 0.001 AOR 4.85 (1.89-12.44) <0.05 t
‘N=248) last year, associated with pain more than 6 times
in the past year and each of the following: pain
above the navel or in different places in both the
upper and lower belly; pain occurs once a week,
several times a week, or daily
Education
Minocha 2006 Rome II criteria for functional dyspepsia 25.1% Education NR <0.01
‘N=990) <High school (n=154) Referent Refere
High school (n=330) AOR 2.4 (0.9-6.4) -
Some college (n=196) AOR 1.3 (0.5-3.5) hig
College (n=172) AOR 1.5 (0.5-4.4) i
Household Characteristics
Minocha 2006 Rome II criteria for functional dyspepsia 25.1% Household income below NR AOR 1.5 (1.0-3.1) 0.03 t
‘N=990) poverty line (n=292)
Minocha 2006 Rome II criteria for functional dyspepsia 25.1% Size of household NR <0.01
‘N=990) 1 person (n=201) Referent Refere
2 persons (n=206) AOR 0.9 (0.5-1.6) hid
3 persons (n=254) AOR 1.3 (0.8-2.3) hig
4 persons (n=231) AOR 1.1 (0.6-1.9) i
?

5 persons (n=349)

AOR 1.8 (1.0-3.1)




Minocha 2006 Rome II criteria for functional dyspepsia 25.1% Irregular/no church NR AOR 1.6 (1.2-2.2) <0.01 t

‘N=990) attendance (n=290)

Medication Use

Jominitz 1999 Frequent upper abdominal pain more than 6 34.4% Prescription acid NR AOR 2.11 (1.86-2.39) <0.05 t
‘N=889) times in the past year or frequent discomfort suppressing medication
defined as nausea or vomiting once a month or use (n=NR)

more, early satiety often or usually, or upper
abdominal bloating usually without visible

distention

Abbreviations: AOR=adjusted odds ratio; CI=confidence interval; NA=not applicable; NR=not reported; NS=not significant; PTSD=post-traumatic stress disorder; “X"R=effect size

't =statistically significant increased effect; | =statistically significant decreased effect; <>=no statistically significant effect



Appendix19. Prevalence of gastroesophageal symptoms

Study, year Mean age Proportion Definition of GERD Timing Prevalence

in years females (months)

(range)
Dean 2008 47 438 (63) GERD-SMQ score >9 and reported experiencing heartburn 3 701/2603 (26.
(N=2603) and/or acid regurgitation at any time during the previous 3

months

Tuteja 2008 47%* 439 (60.7) Presence of heartburn once a week or more and/or acid 12 205/723 (28.4
(N=723) (24-77) regurgitation once a week or more
Choung 2007 62 1218 (53) Weekly or more frequent heartburn or acid regurgitation 12 328/2273 (14.
(N=2273) (33-93)
Connor 2007 NR 1071 (58) Heartburn >3x/week and/or take medications for heartburn, NR 787/1843 (42.
(N=1843) such as Tums
Pasic 2007 51# 1111 (59) Heartburn >3x/week, taking medications for heartburn, or 12 1099/1878 (5¢
(N=1878) (NR) having a lump in their throat
Jacobson 2006 66 10545 (100) Presence of heartburn (burning pain or discomfort behind the 12 2310/10545 (-
(N=10545) (NR) breast bone in your chest), acid regurgitation (a bitter or sour-

tasting fluid coming into your throat or mouth) or both



occurring =1x/week

Camilleri 2005 46 11409 (54) Heartburn, reflux and bitter/acidic/sour taste in mouth 3 2665/21128 (:
(N=21128) (NR) occurring =1x/month for the past 3 months
Shaib 2004 45 314 (68) Frequent heartburn or frequent acid regurgitation (at least 12 133/465 (28.6
(N=465) (18-75) 1x/week)
Srinivasan 2004 44 237 (58 Experienced heartburn weekly NR 41/410 (10.0)
(N=410) (NR)
Farup 2001 NR 6059 (66) Positive response to one of the four following symptoms in the 3 1284/9181 (1«
(N=9181) last 3 months (heartburn or burning sensation in the chest;

burning sensation or burning pain in the throat; fluid or food

come back into the throat or mouth; an acid, bitter, or sour

taste in the mouth) and report experiencing any one of the

four

symptoms at least once a week
Dominitz 1999 NR 128 (14) A burning pain behind the breast bone in the chest and not 12 194/889 (21.8
(N=889) including pain from angina or heart trouble at least weekly
Stanghellini
1999 42 516 (51) Presence of heartburn in the last 3 months 3 226/1020 (22.



(N=1020) (NR)

Drossman 1993 49 2769 (51) Presence of function heartburn 3 1770/5430 (3.
(N=5430) (NR)

Mold 1991 NR 240 (77) At least weekly heartburn NR 47/313 (15.0)
(N=313)

Abbreviations: GERD=gastroesophageal reflux disease; GERD-SMQ= GERD Symptom and Medication
Questionnaire; NR=not reported

*median reported

#Represents mean age of population reporting GERD
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Figure 3. Pooled Prevalence (and 95% Confidence Intervals) of Gastroesophageal Symptoms
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Appendix 21. Evidence Depicting the Association Between Covariates and Gastroesophageal Reflux Symptom Prevalence

Study, Year Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effect
(Total N) (n=) P-value “X"”R (95%CI) P-value (1<)
Age
Shaib 2004 Frequent heartburn or frequent acid 28.6% Age=35 (n=353) 0.58 AOR 1.00 (0.98-1.03) 0.71 hid
(N=465) regurgitation (at least 1x/week)
Dominitz 1999 A burning pain behind the breast bone in  21.8% Linear age per year (n=NA) NR AOR 0.97 (0.96-0.98) NS )
(N=889) the chest and not including pain from

angina or heart trouble at least weekly
Gender
Shaib 2004 Frequent heartburn or frequent acid 28.6% Female gender (n=308) 0.27 AOR 1.01 (0.61-1.67) 0.97 had
(N=465) regurgitation (at least 1x/week)
Dominitz 1999 A burning pain behind the breast bone in  21.8% Female gender NR NR NS had
(N=889) the chest and not including pain from (n="predominately male”)

angina or heart trouble at least weekly
Race
Shaib 2004 Frequent heartburn or frequent acid 28.6% White race (n=149) 0.70 Referent Referent Referent
(N=465) regurgitation (at least 1x/week) Black race (n=196) AOR 0.85 (0.49-1.47) 0.55 hid

Other race (n=108) AOR 1.04 (0.56-1.93) 0.91 hig




Dominitz 1999 A burning pain behind the breast bone in  21.8% White race (n=NR) NR AOR 1.74 (1.31-2.30) <0.05
(N=889) the chest and not including pain from

angina or heart trouble at least weekly
Education
Shaib 2004 Frequent heartburn or frequent acid 28.6% Higher level of education 0.20 AOR 2.63 (1.32-5.21) 0.006
(N=465) regurgitation (at least 1x/week) (n=190)
Alcohol, Tobacco and Substance Abuse
Shaib 2004 Frequent heartburn or frequent acid 28.6% Tobacco smoking (n=110) 0.45 AOR 1.16 (0.66-2.05) 0.61
(N=465) regurgitation (at least 1x/week)
Dominitz 1999 A burning pain behind the breast bone in  21.8% Alcohol use (n=NR) NR NR NS
(N=889) the chest and not including pain from

angina or heart trouble at least weekly
Medication Use
Dominitz 1999 A burning pain behind the breast bone in  21.8% Current NSAID use (n=NR) NR AOR 1.17 (1.08-1.28) <0.05
(N=889) the chest and not including pain from

angina or heart trouble at least weekly
Dominitz 1999 A burning pain behind the breast bone in  21.8% Prescription acid NR AOR 2.25 (1.97-2.58) <0.05

(N=889)

the chest and not including pain from

angina or heart trouble at least weekly

suppressing medication use

(n=NR)

Anthropometrics




Jacobson 2006

(N=6210)*

Presence of heartburn (burning pain or
discomfort behind the breast bone in
your chest), acid regurgitation (a bitter
or sour-tasting fluid coming into your
throat or mouth) or both occurring

>1x/week

21.9%

BMI<20.0
(n=NR)

BMI 20.0-22.4
(n=NR)

BMI 22.5-24.9
(n=NR)

BMI 25.0-27.4
(n=NR)

BMI 27.5-29.9
(n=NR)

BMI 30.0-34.9
(n=NR)
BMI=35.0

(n=NR)

NR

Referent

NR

NR

NR

NR

NR

AOR 0.67 (0.48-0.93)

Referent

AOR 1.38 (1.13-1.67)

AOR 2.20 (1.81-2.66)

AOR 2.43 (1.96-3.01)

AOR 2.92 (2.35-3.62)

AOR 2.93 (2.24-3.85)

<0.05

Referent

<0.05

<0.05

<0.05

<0.05

<0.05

Referent




Jacobson 2006 Presence of heartburn (burning pain or 21.9% Decrease in BMI>3.5 NR AOR 0.64 (0.42-0.97) <0.05 !
(N=5062)* discomfort behind the breast bone in (n=164)
your chest), acid regurgitation (a bitter Decrease in BMI>1.5-3.5 NR AOR 0.90 (0.67-1.20) NS hig
or sour-tasting fluid coming into your (n=391)
throat or mouth) or both occurring Decrease in BMI of 0.5-1.5 NR AOR 1.13 (0.86-1.49) NS b
>1x/week (n=431)
No change in BMI Referent Referent Referent Referent
(n=736)
Increase in BMI of 0.5-1.5 NR AOR 1.23 (0.98-1.54) NS e
(n=846)
Increase in BMI>1.5-3.5 NR AOR 1.55 (1.26-1.91) <0.05 !
(n=1373)
Increase in BMI>3.5 NR AOR 2.29 (1.84-2.86) <0.05 '
(n=1121)
Shaib 2004 Frequent heartburn or frequent acid 28.6% BMI <25 (n=173) 0.004 Referent Referent Referent
(N=465) regurgitation (at least 1x/week) BMI of 25-30 (n=147) AOR 1.79 (0.97-3.00) 0.06 hid
BMI>30 (n=133) AOR 2.44 (1.27-4.67) 0.007 f
Dietary factors
Shaib 2004 Frequent heartburn or frequent acid 28.6% Total fat intake (g/day) 0.04 AOR 1.09 (0.89-1.37) 0.41 had
(N=465) regurgitation (at least 1x/week) (n=NA)
Shaib 2004 Frequent heartburn or frequent acid 28.6% Saturated fat intake (g/day) 0.01 AOR 1.71 (0.92-3.17) 0.09 hi

(N=465)

regurgitation (at least 1x/week)

(n=NA)




Miscellaneous

Shaib 2004 Frequent heartburn or frequent acid 28.6% Family history of GERD 0.04 AOR 1.41 (0.80-2.49) 0.23 had
(N=465) regurgitation (at least 1x/week) (n=112)

Drossman 1993 Presence of function heartburn 32.6% West residence (vs. South) NR AOR 1.21 (1.0-1.4) <0.05 t
(N=5430) (n=1098)

Abbreviations: AOR=adjusted odds ratio; BMI=body mass index; CI=confidence interval; GERD=gastroesophageal reflux disease; NA=not applicable; NR=not reported; NS=not
significant; NSAID=non-steroidal anti-inflammatory drug; “X"R=effect size
@1 =statistically significant increased effect; | =statistically significant decreased effect; <>=no statistically significant effect

*Sample sizes reflect only those patients with GERD symptoms at least 1x/week and those without GERD symptoms



Appendix22. Prevalence of dyspeptic and/or gastroesophageal symptom

Study, year Mean age Proportion Definition of dyspepsia Timing Prevalence
in years females (months)
(range)
Infantino 2008 NR 452 (100) Upper GI symptoms based on reply to the GSRS and RDQ 1 179/452 (39.
(N=452) 25-60 questionnaires and patient age
Corely 2006 NR 44651 (56) A positive response to all three of the following: presence of heartburn, 6 8812/80110 ¢
(N=80110) indigestion, or pain in stomach; location in the upper abdomen; relief
with antacid use
Camilleri 2005 46 11409 (54) On average one or more of the following >=1x/month for the past 3 3 9402/21128 (
(N=21128) (NR) months: heartburn, regurgitation, dysphagia, bloating, early satiety,
post-prandial fullness, nausea, vomiting, belching/burping, abdominal
pain and/or abdominal discomfort
Shaib 2004 45 314 (68) Epigastric pain, fullness, nausea, or vomiting occurring at least 6 times 12 205/465 (44.
(N=465) (18-75) in the past year; or heartburn or acid regurgitation occurring at least
once a week
Stanghellini 42 516 (51) Presence of one of the following symptoms in the past 3 months: 3 426/1020 (41
1999 (NR) postprandial fullness, early satiety, localized epigastric pain, diffuse
(N-1020) epigastric pain; heartburn, regurgitation, belching, nocturnal/fasting



pain, abdominal distention a least one of the above symptoms occurring

at least moderate in severity and occurring =1x/week

Abbreviations: GI=gastrointestinal; GSRS= Gastrointestinal Symptom Rating Scale; RDQ=Reflux disease questionnaire
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Figure 4. Pooled Prevalence (and 95% Confidence Intervals) of Dyspeptic and/or Gastroesophageal Symptoms

Infantino 2008 —l 0.40(0.35, 0.44)
Corely 2007 . onioanom
Cammilleri 2005 . 0.45 (0.44, 0.45)
Shaib 2004 —.— 0.44 (0.40, 0.49)
Stanghellini 1999 —. 0.42 (0.39, 0.45)

combined 0.35 (0.15, 0.59)

praportion [95% confidence intervall



Appendix 24. Evidence Depicting the Association Between Covariates and Dyspeptic and/or Gastroesophageal Symptom Prevalence

Study, Year Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effect
(Total N) (n=) P-value “X"”R (95%CI) P-value (1<)
Infantino 2008 Upper GI symptoms based on reply to 39.6% Menopausal state 0.001 AOR 2.9 (NR) <0.05 t
(N=452) the GSRS and RDQ questionnaires and (n=162)

patient age

Abbreviations: AOR=adjusted odds ratio; CI=confidence interval; GI=gastrointestinal;, GSRS=Gastrointestinal Symptom rating Scale; NR=not reported; RDQ=Reflux Disease

Questionnaire; “X"R=effect size

@1 =statistically significant increased effect; | =statistically significant decreased effect; <==no statistically significant effect



Appendix 25. Prevalence of peptic ulcer disease

Study, year Mean age Proportion Definition of PUD Timing Prevalence
in years females (months)
(range)
Garrow 2010 NR 118016 (52) A positive response to the following question: Have you ever been Life-time 19064/226953
(N=226953) told by a doctor or other health professional that you had an ulcer?
This could be a stomach, duodenal or peptic ulcer
Shaib 2004 NR NR Presence of either gastric or duodenal ulcer upon endoscopy Upon 6/203 (3.0)
(N=203) endoscopy
Goodwin 2003 49# NR A positive response to the following question: Have you 12 99/2615 (3.8)
(N=2615) experienced any of these health problems in the past 12 months?
(ulcer as one of the possible responses)
Goodwin 2002 NR NR A positive response to the following question: Have you 12 129/5877 (2.2
(N=5877) (15-54) experienced any of these health problems in the past 12 months?
(ulcer as one of the possible)
Dominitz 1999 NR 128 (14) A positive response to the following question: Have you ever had a Life-time 232/889 (26.1

(N=889)

peptic ulcer, stomach (gastric) ulcer or duodenal ulcer in their life-

time?




Sonnenberg NR NR Any type of physician diagnosed peptic ulceration without temporal Life-time 4470/41457 (1

1997 limitation

(N=41457)

Levenstein NR 3770 (54) A positive response to the following question: Have you had any of 12 288/6928 (4.2
1995 these conditions in the past year? Stomach or duodenal ulcer was

(N=6928) one of the conditions asked about

Abbreviations: NR=not reported; PUD=peptic ulcer disease

#Represents mean age of population reporting PUD



Appendix 26

Figure 5. Pooled Prevalence (and 95% Confidence Intervals) of Peptic Ulcer Disease from Shorter Term Recall Studies

Shaib 2004 . 0.0310.07, 0.06)

Goddwin 2003 —'—.— 0.04 10.03, 0.05)
Goadwin 2002 l 0.02 10.02, 0.03}
Levenstein 1895 I 0.04 0.04, 0.05)

0.03 10.02, 0.05)

combined

propoenion (35% confidence intarval)



Appendix 27

Figure 6. Pooled Lifetime Prevalence (and 95% Confidence Intervals) of Peptic Ulcer Disease

Garrow 2010 0.08 0.08, 0.09)

Dominitz 1993 I 0.26 10.23, 0.29)

Sonnenberg 1997 0.1110.10,0.11)
combined 0.14(0.1, 0.7
T T T T T T T T T T T T T T T T T T T 1
0.000 0.075 0.150 0.225 0.300

proportion (95% confidence interval)



Appendix 28. Evidence Depicting the Association Between Covariates and Peptic Ulcer Disease Prevalence

Study, Year Symptom Definition Prevalence Co-Variate Univariate Multivariate Multivariate Effeci
(Total N) (n=) P-value “X"R (95%CI) P-value (1=
Age
Garrow 2010 A positive response to the following question: 8.4% Age>50 (n=82838) <0.0001 AOR 1.67 (1.61-1.74) <0.05 t
(N=226953) Have you ever been told by a doctor or other

health professional that you had an ulcer? This

could be a stomach, duodenal or peptic ulcer
Goodwin 2003 A positive response to the following question: 3.8% Linear age per year 0.04 AOR 1.0 (0.98-1.03) NS had
(N=2615) Have you experienced any of these health (n=NA)

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2002 A positive response to the following question: 2.2% Linear age (n=NA) NS AOR 1.2 (0.97-1.6) NS had
(N=5877) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible)
Dominitz 1999 A positive response to the following question: 26.1% Linear age per year NR AOR 1.02 (1.01-1.03) <0.05 t
(N=889) Have you ever had a peptic ulcer, stomach (n=NA)

(gastric) ulcer or duodenal ulcer in your life time?




Sonnenberg Any type of physician diagnosed peptic ulceration 10.8% Linear age per 10 years NR AOR 1.19 (1.16-1.22) NR
1997 without temporal limitation (n=NA)
(N=41457)
Gender
Garrow 2010 A positive response to the following question: 8.4% Female gender (n=11802) <0.0001 AOR 1.08 (1.04-1.12) <0.05
(N=226953) Have you ever been told by a doctor or other

health professional that you had an ulcer? This

could be a stomach, duodenal or peptic ulcer
Goodwin 2003 A positive response to the following question: 3.8% Female gender (n=53) NS AOR 1.7 (0.4-1.1) NS
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2002 A positive response to the following question: 2.2% Female gender (n=NR) 0.03 AOR 1.2 (0.8-1.7) NS
(N=5877) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible)
Dominitz 1999 A positive response to the following question: 26.1% Female gender NR NR NS
(N=889) Have you ever had a peptic ulcer, stomach (n="predominately male”)

(gastric) ulcer or duodenal ulcer in your life time?
Sonnenberg Any type of physician diagnosed peptic ulceration 10.8% Female gender (n=NR) NR AOR 0.91 (9.82-1.00) <0.05
1997 without temporal limitation

(N=41457)




Race

Garrow 2010 A positive response to the following question: 8.4% Black race (n=97363) <0.0001 AOR 1.20 (1.08-1.33) <0.05 t
(N=226953) Have you ever been told by a doctor or other White race (n=96682) AOR 1.10 (0.99-1.22) NS hig

health professional that you had an ulcer? This Hispanic race (n=22241) AOR 0.81 (0.72-0.91) <0.05 l

could be a stomach, duodenal or peptic ulcer Other race (n=10667) Referent Referent Refere
Goodwin 2003 A positive response to the following question: 3.8% Caucasian (n=97) NS AOR 0.8 (0.4-1.8) NS had
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2002 A positive response to the following question: 2.2% Minority race (n=NR) NS AOR 1.8 (0.9-3.4) NS had
(N=5877) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible)
Dominitz 1999 A positive response to the following question: 26.1% White race (n=NR) NR NR NS had
(N=889) Have you ever had a peptic ulcer, stomach

(gastric) ulcer or duodenal ulcer in your life time?
Sonnenberg Any type of physician diagnosed peptic ulceration 10.8% White race (n=NR) NR Referent Referent Refer¢
1997 without temporal limitation Black race (n=NR) AOR 0.75 (0.67-0.85) <0.05 !
(N=41457) Hispanic race (n=NR) AOR 0.60 (0.49-0.74) <0.05 l

Household Characteristics




Goodwin 2003 A positive response to the following question: 3.8% Married (n=69) NS AOR 0.9 (0.5-1.5) NS had
(N=2615) Have you experienced any of these health
problems in the past 12 months? (ulcer as one of
the possible responses)
Goodwin 2002 A positive response to the following question: 2.2% Not married (n=NR) NS AOR 0.8 (0.5-1.3) NS had
(N=5877) Have you experienced any of these health
problems in the past 12 months? (ulcer as one of
the possible)
Sonnenberg Any type of physician diagnosed peptic ulceration 10.8% Marital status NR NR
1997 without temporal limitation Married (n=NR) Referent Refer¢
(N=41457) Widowed (n=NR) AOR 0.71 (0.63-0.80) !
Divorced/Separated AOR 1.13 (1.02-1.26) f
(n=NR)
Never married (n=NR) AOR 0.65 (0.58-0.74) !
Alcohol, Tobacco and Substance Abuse
Garrow 2010 A positive response to the following question: 8.4% Never used tobacco <0.0001 Referent Referent Refer¢
(N=226953) Have you ever been told by a doctor or other (n=123235)
health professional that you had an ulcer? This Current tobacco use AOR 1.99 (1.90-2.08) <0.05 t
could be a stomach, duodenal or peptic ulcer (n=52653)
Former tobacco use AOR 1.55 (1.47-1.62) <0.05 f

(n=51064)




Garrow 2010 A positive response to the following question: 8.4% Never used alcohol <0.0001 Referent Referent Refer¢
(N=226953) Have you ever been told by a doctor or other (n=62866)
health professional that you had an ulcer? This Current alcohol use AOR 0.96 (0.92-1.01) NS had
could be a stomach, duodenal or peptic ulcer (n=141619)
Former alcohol use AOR 1.29 (1.22-1.37) <0.05 f
(n=33816)
Goodwin 2003 A positive response to the following question: 3.8% Alcohol/substance abuse NR AOR 1.3 (0.4-4.2) NS had
(N=2615) Have you experienced any of these health (n=NR)
problems in the past 12 months? (ulcer as one of
the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Cigarette smoking NR AOR 1.1 (0.6-2.1) NS had
(N=2615) Have you experienced any of these health (lifetime) (n=NR)
problems in the past 12 months? (ulcer as one of
the possible responses)
Goodwin 2002 A positive response to the following question: 2.2% Alcohol dependence NR AOR 1.3 (0.8-2.0) NS had
(N=5877) Have you experienced any of these health (n=NR)
problems in the past 12 months? (ulcer as one of
the possible)
Goodwin 2002 A positive response to the following question: 2.2% Substance abuse (n=NR) NR AOR 1.0 (0.5-2.3) NS had

(N=5877)

Have you experienced any of these health
problems in the past 12 months? (ulcer as one of

the possible)




Dominitz 1999 A positive response to the following question: 26.1% Tobacco use (n=NR) NR AOR 1.44 (1.12-1.86) <0.05
(N=889) Have you ever had a peptic ulcer, stomach

(gastric) ulcer or duodenal ulcer in your life time?
Dominitz 1999 A positive response to the following question: 26.1% Alcohol use (n=NR) NR NR NS
(N=889) Have you ever had a peptic ulcer, stomach

(gastric) ulcer or duodenal ulcer in your life time?
Sonnenberg Any type of physician diagnosed peptic ulceration 10.8% Smoker (n=NR) NR AOR 1.39 (1.23-1.58) NR
1997 without temporal limitation
(N=41457)
Education
Goodwin 2003 A positive response to the following question: 3.8% Education up to 11th 0.005 AOR 1.0 (0.5-2.2) NS
(N=2615) Have you experienced any of these health grade vs. high school

problems in the past 12 months? (ulcer as one of diploma or beyond (n=57)

the possible responses)
Goodwin 2002 A positive response to the following question: 2.2% High school + education 0.03 AOR 0.8 (0.5-1.3) NS

(N=5877)

Have you experienced any of these health
problems in the past 12 months? (ulcer as one of

the possible)

(n=NR)




Sonnenberg Any type of physician diagnosed peptic ulceration 10.8% Education in years NR NR

1997 without temporal limitation =16 (n=NR) Referent Refer¢

(N=41457) <8 (n=NR) AOR 1.70 (1.45-1.99) t
9-11 (n=NR) AOR 1.67 (1.44-1.94) f
12 (n=NR) AOR 1.44 (1.29-1.62) t
13-15 (n=NR) AOR 1.32 (1.16-1.50) f

Household Characteristics

Goodwin 2002 A positive response to the following question: 2.2% Income =$35,000 (n=NR) 0.002 AOR 0.5 (0.3-0.9) <0.05 )

(N=5877) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of
the possible)

Sonnenberg Any type of physician diagnosed peptic ulceration 10.8% Income NR NR

1997 without temporal limitation >$35,000 (n=NR) Referent Refere

(N=41457) <$10,000 (n=NR) AOR 1.59 (1.39-1.82) t
$10,000-$20,000 AOR 1.35 (1.21-1.49) f

(n=NR) AOR 1.24 (1.13-1.37) t
$20,000-$35,000
(n=NR)
Medication Use
Dominitz 1999 A positive response to the following question: 26.1% Current NSAID use NR AOR 0.90 (0.83-0.97) <0.05 )

(N=889)

Have you ever had a peptic ulcer, stomach

(gastric) ulcer or duodenal ulcer in your life time?

(n=NR)




Dominitz 1999 A positive response to the following question: 26.1% Prescription acid NR AOR 2.49 (2.18-2.83) <0.05 t
(N=889) Have you ever had a peptic ulcer, stomach suppressing medication
(gastric) ulcer or duodenal ulcer in your life time? use (n=NR)
Anthropometrics
Garrow 2010 A positive response to the following question: 8.4% BMI<25 (n=97363) 0.0003 Referent Referent Refer¢
(N=226953) Have you ever been told by a doctor or other BMI>25-30 (n=79887) AOR 1.06 (1.02-1.11) <0.05 t
health professional that you had an ulcer? This BMI>30 (n=49476) AOR 1.18 (1.13-1.24) <0.05 f
could be a stomach, duodenal or peptic ulcer
Co-Morbidities and Health Perception
Garrow 2010 A positive response to the following question: 8.4% >3 doctor visits in past <0.0001 AOR 1.49 (1.44-1.55) <0.05 t
(N=226953) Have you ever been told by a doctor or other year (n=94412)
health professional that you had an ulcer? This
could be a stomach, duodenal or peptic ulcer
Garrow 2010 A positive response to the following question: 8.4% Heart disease (n=NR) <0.0001 AOR 1.46 (1.36-1.57) <0.05 t
(N=226953) Have you ever been told by a doctor or other
health professional that you had an ulcer? This
could be a stomach, duodenal or peptic ulcer
Garrow 2010 A positive response to the following question: 8.4% Kidney disease (n=NR) <0.0001 AOR 2.29 (2.05-2.55) <0.05 t

(N=226953)

Have you ever been told by a doctor or other
health professional that you had an ulcer? This

could be a stomach, duodenal or peptic ulcer




Garrow 2010 A positive response to the following question: 8.4% Chronic obstructive <0.0001 AOR 2.34 (2.21-2.47) <0.05
(N=226953) Have you ever been told by a doctor or other pulmonary disease

health professional that you had an ulcer? This (n=NR)

could be a stomach, duodenal or peptic ulcer
Garrow 2010 A positive response to the following question: 8.4% Diabetes (n=NR) <0.0001 AOR 1.13 (1.06-1.20) <0.05
(N=226953) Have you ever been told by a doctor or other

health professional that you had an ulcer? This

could be a stomach, duodenal or peptic ulcer
Goodwin 2003 A positive response to the following question: 3.8% Asthma/bronchitis (n=NR) NR AOR 1.6 (0.9-3.0) NS
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Tuberculosis (n=NR) NR AOR (22.4 (0.3-179.6) NS
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Other lung problems NR AOR 1.3 (0.5-3.6) NS

(N=2615)

Have you experienced any of these health
problems in the past 12 months? (ulcer as one of

the possible responses)

(n=NR)




Goodwin 2003 A positive response to the following question: 3.8% Bone or joint problems NR AOR 1.5 (0.8-2.7) NS
(N=2615) Have you experienced any of these health (n=NR)

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Sciatica (n=NR) NR AOR 1.6 (0.9-2.9) NS
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Persistent skin problems NR AOR 1.1 (0.6-2.2) NS
(N=2615) Have you experienced any of these health (n=NR)

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Thyroid disease (n=NR) NR AOR 1.9 (0.7-5.4) NS
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Hay fever (n=NR) NR AOR 0.8 (0.4-1.4) NS

(N=2615)

Have you experienced any of these health
problems in the past 12 months? (ulcer as one of

the possible responses)




Goodwin 2003 A positive response to the following question: 3.8% Recurrent stomach NR AOR 12.9 (7.0-23.6) <0.05
(N=2615) Have you experienced any of these health problems (n=NR)

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Gall bladder disease NR AOR 1.2 (0.4-3.8) NS
(N=2615) Have you experienced any of these health (n=NR)

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Acquired Immune NR AOR 0.04 (0.002-6.9) NS
(N=2615) Have you experienced any of these health Deficiency Syndrome

problems in the past 12 months? (ulcer as one of (n=NR)

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Autoimmune disorder NR AOR 0.7 (0.1-6.0) NS
(N=2615) Have you experienced any of these health (n=NR)

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Migraine (n=NR) NR AOR 2.0 (1.01-4.1) <0.05

(N=2615)

Have you experienced any of these health
problems in the past 12 months? (ulcer as one of

the possible responses)




Goodwin 2003 A positive response to the following question: 3.8% Diabetes (n=NR) NR AOR 1.2 (0.5-2.9) NS
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Neurological disorders NR AOR 0.9 (0.2-5.3) NS
(N=2615) Have you experienced any of these health (n=NR)

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Stroke (n=NR) NR AOR 3.5 (0.7-18.4) NS
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Hernia (n=NR) NR AOR 5.0 (2.1-11.9) <0.05
(N=2615) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Perception of poor health NR AOR 1.2 (1.03-1.4) <0.05

(N=2615)

Have you experienced any of these health
problems in the past 12 months? (ulcer as one of

the possible responses)

(n=NR)

Psychiatric Disorders




Goodwin 2003 A positive response to the following question: 3.8% Major depression (n=NR) NR AOR 0.9 (0.4-1.9) NS
(N=2615) Have you experienced any of these health
problems in the past 12 months? (ulcer as one of
the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Panic attacks (n=NR) NR AOR 0.3 (0.1-1.9) NS
(N=2615) Have you experienced any of these health
problems in the past 12 months? (ulcer as one of
the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Generalized anxiety NR AOR 0.8 (0.2-2.8) NS
(N=2615) Have you experienced any of these health disorder (n=NR)
problems in the past 12 months? (ulcer as one of
the possible responses)
Goodwin 2003 A positive response to the following question: 3.8% Personality factors
(N=2615) Have you experienced any of these health Agreeableness (n=NR) NS AOR 1.1 (0.5-2.4) NS
problems in the past 12 months? (ulcer as one of Neuroticism (n=NR) <0.001 AOR 1.5 (1.03-2.4) <0.05
the possible responses) Openness to experience  0.095 AOR 0.9 (0.5-1.6) NS
(n=NR)
Extraversion (n=NR) NS AOR 1.3 (0.7-2.4) NS
Conscientiousness 0.057 AOR 1.1 (0.6-2.1) NS

(n =NR)




Goodwin 2002 A positive response to the following question: 2.2% Generalized anxiety NR AOR 2.2 (1.01-4.6) <0.05
(N=5877) Have you experienced any of these health disorder (n=NR)

problems in the past 12 months? (ulcer as one of

the possible)
Goodwin 2002 A positive response to the following question: 2.2% Major depression (n=NR) NR AOR 1.6 (0.9-3.1) NS
(N=5877) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible)
Goodwin 2002 A positive response to the following question: 2.2% Dysthymia (n=NR) NR AOR 0.4 (0.2-1.1) NS
(N=5877) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible)
Goodwin 2002 A positive response to the following question: 2.2% Bipolar disorder (n=NR) NR AOR 3.2 (1.4-7.1) <0.05
(N=5877) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible)
Goodwin 2002 A positive response to the following question: 2.2% Mania (n=NR) NR AOR 0.5 (0.1-2.8) NS

(N=5877)

Have you experienced any of these health
problems in the past 12 months? (ulcer as one of

the possible)




Goodwin 2002 A positive response to the following question: 2.2% Specific phobia (n=NR) NR AOR 1.9 (1.1-3.1) <0.05
(N=5877) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible)
Goodwin 2002 A positive response to the following question: 2.2% Social phobia (n=NR) NR AOR 1.6 (0.9-2.9) NS
(N=5877) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible)
Goodwin 2002 A positive response to the following question: 2.2% Agoraphobia (n=NR) NR AOR 1.6 (0.7-3.5) NS
(N=5877) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible)
Goodwin 2002 A positive response to the following question: 2.2% Panic disorder (n=NR) NR AOR 1.7 (0.5-6.1) NS
(N=5877) Have you experienced any of these health

problems in the past 12 months? (ulcer as one of

the possible)
Goodwin 2002 A positive response to the following question: 2.2% Panic attack (n=NR) NR AOR 0.7 (0.2-2.0) NS

(N=5877)

Have you experienced any of these health
problems in the past 12 months? (ulcer as one of

the possible)

Miscellaneous




Sonnenberg Any type of physician diagnosed peptic ulceration 10.8% Veteran (n=NR) NR AOR 1.22 (1.09-1.37) NR
1997 without temporal limitation

(N=41457)

Abbreviations: AOR=adjusted odds ratio; BMI=body mass index; CI=confidence interval; NA=not applicable; NR=not reported; NS=not significant; “X"R=effect size

@1 =statistically significant increased effect; | =statistically significant decreased effect; <>=no statistically significant effect





