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Objective: Previous epidemiologic studies have documented a link between anxiety disorders and ulcer
among adults. Few studies have examined these associations over time and little is understood about the
pathways underlying these relationships.
Method: Data were drawn from n=2101 adult participants in the Midlife Development in the United States I
and II. Data on ulcer diagnoses were collected through self-report: among participants in the current sample,
38 reported ulcer at Waves 1 and 2 (prevalent ulcer), and 18 reported ulcer at Wave 2 but not at Wave 1
(incident ulcer). Panic attacks and generalized anxiety disorder at Wave 1 (1994) were examined in relation
to prevalent (past 12 months) and incident ulcer approximately 10 years later at Wave 2 (2005).
Results: Anxiety disorders at Wave 1 were associated with increased prevalence of ulcer [odds ratio (OR)=4.1,
95% confidence interval (CI)=2.0–8.4], increased riskof incidentulcer atWave2 (OR=4.1, 95%CI=1.4–11.7) and

increased risk of treated ulcer at Wave 2 (OR=4.7, 95% CI=2.3–9.9) compared with those without anxiety.
Conclusions: In this large population sample of adults, anxiety disorderswere associatedwith an increased risk of
ulcer over a 10-year period. These relationships do not appear to be explained by confounding ormediation by a
wide range of factors. Future studies should address potential mechanisms underlying the relationship between
anxiety and ulcer.

© 2014 Elsevier Inc. All rights reserved.
1. Introduction

In the United States, peptic ulcer is associated with major
morbidity [1]; an estimated 500,000 new cases of ulcer occur each
year in the United States, and nearly 5 million people are affected by
the disease at any given time [2]. Although the prevalence of ulcer has
been decreasing in recent years according to epidemiological studies
[3,4], it remains a substantial public health problem [5]. Moreover,
ulcers can result in serious complications including bleeding,
perforation and, in some cases, even death [5].

The etiology of peptic ulcer disease is complex and not well
understood. Following the discovery of the bacterium Helicobacter
(H.) pylori, which is believed to be responsible for the onset of the
disease, alternate and perhaps more complicated causal theories of
ulcer have fallen out of favor [6]. Specifically, theories that centered on
the diathesis-stress model were deemed outdated and misguided [7].
ing interests to report.
: +1-718-997-3257.
However, H. pylori does not explain all incident cases of ulcer [8], as
the bacterium is present in many individuals who do not develop
ulcer and is not present in all who do develop the disease.
Furthermore, although the prevalence of H. pylori is decreasing and
eradication therapies for the bacterium are more common, the
population prevalence of ulcer complications has remained unaffect-
ed [9]. These findings suggest that a multifactorial model of the
causation of ulcer may be more useful than a singular causal pathway
in understanding the development of the disease [6].

In an earlier report, Goodwin and Stein [10] found that
neuroticism, but not anxiety disorders, was associated with ulcer.
However, this study relied on cross-sectional data, whichmay account
for the lack of significant findings between anxiety and ulcer. Thus,
investigating the associations between anxiety and incident ulcer over
time may provide a different perspective of the anxiety–ulcer link
than that reported by Goodwin and Stein [10].

Previous studies have documented a link between anxiety and
ulcer [11-14]. Specifically, numerous studies have found associations
between panic attack (PA) [14-15] and generalized anxiety disorder
(GAD) with ulcer [11-14]. Two main pathways may account for these
associations. First, these anxiety disorders could be causally related to
an increased risk for development of ulcer. Evidence in support of
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such a causal relationship requires longitudinal data documenting
this sequence, although this is necessary but not sufficient to
suggest a causal link (and plausibility of an underlying biological
mechanism for this pathway). To our knowledge, no previous study
has examined this possibility. Second, there are a number of
variables that appear to be common risk factors for both ulcer and
anxiety disorders. These include stressful life events (e.g., child
abuse) [7,16-20], smoking [21-23], exposure to secondhand smoke
[24] and personality factors (e.g., neuroticism) [10,25]. Previous
studies have not comprehensively investigated the potential
confounding role of these factors in the relationship between
anxiety disorders and ulcer among adults over prolonged periods.
Studies to date have relied primarily on cross-sectional data
[10,14,26,27]. Most recently, Scott et al. (2013) conducted a
study using data from the World Health Organization World
Mental Health Surveys initiative to explore the associations
between a wide variety of mental disorders and ulcer. After
adjusting for a variety of factors, the results showed that
individuals with temporally prior social phobia, specific phobia
and posttraumatic stress disorder were more likely to develop
ulcer [14]. Nonetheless, understanding whether and to what
degree mental health and ulcer are related over time — in addition
to when they co-occur contemporaneously — can shed new light
on causal pathways and the possible mechanisms of these
relationships. In sum, the underlying pathways explaining the
relationship between mental health and ulcer has remained unclear
due partly to methodological limitations of previous studies — namely,
(a) uncontrolled confounders, (b) untested mediators and (c) lack of
long-term follow up.

The current study prospectively investigates the relationship
between anxiety disorders and (a) prevalence of ulcer, (b) incidence
of ulcer and (c) treatment of ulcer 10 years later among adults in the
United States. In addition, this study examines cigarette smoking
and substance use disorders as potential mediators in the
relationship between anxiety and development of ulcer. Finally,
we also investigate the potential confounding role of child abuse,
secondhand smoke exposure, neuroticism, and demographic char-
acteristics (e.g., age, marital status, gender, education and income)
in these relationships.

2. Methods

2.1. Participants

Data were drawn from the two waves of the Midlife Development
in the United States Survey (MIDUS)— a national survey of Americans
in adulthood that investigated behavioral, psychological and social
factors related to physical and mental health [28,29]. The MacArthur
Midlife Research Network collected Wave 1 data from 1994 to 1995
and Wave 2 data from 2004 to 2006. Wave 1 consisted of a nationally
representative multistage probability sample (main sample) of
community-dwelling English speakers in the continental United
States (n=3032). Participants who completed the telephone inter-
view were mailed a self-administered questionnaire. The response
rate from the mailed questionnaire was 86.6%, yielding an overall
response rate of 61% (.70*.87=.61). Approximately 70% of Wave 1
participants took part in the Wave 2 survey collected by the Institute
on Aging at the University of Wisconsin-Madison and supported by
the National Institute on Aging (2004–2006). Wave 2 participants
completed a 30-min telephone interview and a self-administered
questionnaire was mailed to them. Of the 3032 participants from
Wave 1, 2101 completed the Wave 2 telephone surveys (response
rate of 69.5%). For this study, we analyzed only data from those who
participated in the Wave 1 main sample who completed both the
phone and mail-in surveys, participated in the Wave 2 survey, and
had complete information for Wave 2 outcome variables.
2.2. Measures

2.2.1. Ulcer
The MIDUS included questions regarding the presence of 27 health

problems or medical conditions over the preceding 12 months in both
Wave 1 and Wave 2. All these began with the same stem (“In the past
12 months, have you experienced or been treated for…?”). Accordingly,
the question regarding ulcer was phrased as follows: “In the past
12months, have you experienced or been treated for anyof the following
— ulcer?” Variables representing the presence or absence of ulcer in the
past 12 months at each wave were created (presence=1, absence=0).

2.2.2. Ulcer treatment
The MIDUS queried participants about treatment for a variety of

health problems or medical conditions over the past 30 days in Wave
2. All these began with the same stem (“During the past 30 days have
you taken prescription medicine for any of the following condi-
tions…?”). Thus, to assess whether or not participants had been
treated for ulcer, participants were asked: “During the past 30 days
have you taken prescription medicine for any of the following
conditions — ulcers?” Variables representing the presence or absence
of ulcer treatment during the past 30 days at Wave 2 were created
(presence=1, absence=0).

2.2.3. Cigarette smoking and substance use problems
All participants were asked whether they were currently regular

cigarette smokers at Wave 1 and Wave 2. At Wave 1, participants
were also askedwhether they had experienced or been treated for any
alcohol or drug problems within the past 12 months.

2.2.4. Anxiety disorders
The MIDUS psychiatric diagnoses were based on the Composite

International Diagnostic InterviewShort Form (CIDI-SF) scales, a series of
diagnostic-specific scales that were developed from item-level analyses
of the Composite International Diagnostic Interview questions in the
National Comorbidity Survey [30]. The CIDI-SF scales were designed to
reproduce the full Composite International Diagnoses as exactly as
possible, with only a small subset of the original questions. CIDI-SF
syndromes at 12 months included in the MIDUS were PAs and GAD. For
mood and anxiety disorders, the kappa for CIDI-SF, compared with the
Structured Clinical Interview for DSM Disorders (SCID), is 0.46 and 0.44,
respectively, suggesting fair–good agreement [31]. Some evidence
suggests that CIDI-SF may produce slightly higher estimates or be more
reflective of “any affective disorder” than major depressive disorder, for
instance, because it is a screening tool and casts a wider net [32]. Validity
data have been presented suggesting that there is a strong relationship
between diagnoses based on the CIDI-SF and the full CIDI [33,34]. These
measureswere used inWave 1 andWave 2 for past-12-month disorders.

2.2.5. Neuroticism
Assessment of personality traits in the Midlife Development

Inventory Personality Scales (MIDI), based on the “big five” factor
model [35] was grounded on the results of a pilot study conducted in
1994 with a probability sample of 1000 men and women, aged 30–70
(574 valid cases were usable for item analysis). Items with the highest
item to total scale correlations and factor loadings were selected for the
MIDI [30,36-40]. Forward regressions were also run to determine the
smallest number of items needed to account for over 90% of the total
scale variance. Many of the negatively worded items (unemotional,
unreliable, unsophisticated, unsympathetic, shy, unsociable) were
dropped due to low variance. New items were added to increase
reliabilities on some scales. Participants were instructed to rate how
much of the time a particular word described them on a Likert-scale
ranging from 1 “a lot,” 2 “some,” 3 “a little” to 4 “not at all.” The
neuroticism scale is comprised of four words that include “moody,”
“worrying,” “nervous” and “calm,” (α=0.74). The items were recoded



Table 1
Demographics and univariate correlates of prevalent ulcer (past 12 months) at Wave 2

Demographics, history of anxiety
disorders, & behavioral
characteristics

No Ulcer W2 Ulcer W2 p value

n=1715 n=38

Age (M, S.D.) 45.5 (12.7) 50.5 (14.3) .013
Gender .14
Male 762 (44.4%) 12 (31.6%)
Female 953 (55.6%) 26 (68.4%)

Race .002
White 1480 (86.3%) 28 (73.7%)
Black/African–American 95 (5.5%) 4 (10.5%)
Native American/Alaskan 8 (0.5%) 2 (5.3%)
Asian 14 (0.8%) 0 (0%)
Native Hawaiian/Pacific Islander 24 (1.4%) 1 (2.6%)
Other 9 (0.5%) 0 (0%)

Marital status Pb .001
Married 1177 (68.6%) 17 (44.7%)
Separated 27 (1.6%) 1 (2.6%)
Divorced 257 (15.0%) 5 (13.2%)
Widowed 124 (7.2%) 9 (23.7%)
Never married 128 (7.5%) 6 (15.8%)

Education Pb .001
Grade school up to GED 231(13.5%) 18 (48.6%)
High school graduate 562 (32.8%) 8 (21.6%)
Some college 454 (26.5%) 9 (24.3%)
Bachelors degree 262 (15.3%) 0 (0%)
Any graduate school 206 (12.0%) 2 (5.4%)

Annual household income (M, S.D.) 67,685 (57,399) 35,570 (34,969) Pb .001
Ulcer treatment (past 30 days), W2 13 (0.76%) 21 (55.3%) Pb .001
PA, W1 115 (6.7%) 8 (21.1%) .022
GAD, W1 57 (3.3%) 6 (15.8%) Pb .001
Any physical or severe abuse
in childhood

479 (27.9%) 10 (26.3%) .967

Adulthood SHS exposure 995 (58.0%) 25 (65.8%) .087
Smoke regularly, W2 304 (17.7%) 12 (31.6%) .097
Substance use disorder, W1 41 (2.4%) 5 (13.2%) .001
Neuroticism, W1 (M, S.D.) 2.29 (.68) 2.67 (.79) .002

GED=General Educational Development; W1=Wave 1 (past 12 months); SHS=
secondhand smoke;W2=Wave 2 (past 12months);M=mean; S.D.=standard deviation.
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(except for “calm”) such that higher scores reflected greater levels of
neuroticism. Once the appropriate items were recoded, the scale score
was then computed by calculating the sum of the all the values of the
items. The alphas are based on theMIDUSnational sample. Scores on the
neuroticism scalemeasured atWave 1were used in the current analyses.

2.2.6. Child maltreatment
Physical abuse categoriesweremodeled after the Conflict Tactics Scale

using 15 different item measures from the MIDUS self-administered
questionnaire [41]. Participants were asked how frequently their
mother, father, sister, brother or someone else smashed or kicked
something in anger; pushed, grabbed or shoved them; slapped them;
threw something at them; kicked, bit or hit themwith a fist; hit or tried
to hit them with something; beat them up; choked them; or burned or
scalded them. Participants who reported experiencing any physical or
severe physical abuse were coded as 1, and those who reported
experiencing no physical or severe physical abuse were coded as 0.
Table 2
Anxiety disorders at Wave 1 and prevalent ulcer at Wave 2

No GAD or PA @ W1 GAD or PA @ W1 OR (95% CI) AORa

n=1586 n=166

Ulcer @ W2 27 (1.7%) 11 (6.6%) 4.1 (2.0, 8.4) 2.8 (

Bold=Pb .05.
a Adjusted odds ratio for age, race, marital status, gender, education and income.
b Adjusted odds ratio for substance use disorder, W1.
c Adjusted odds ratio for neuroticism, W1.
d Adjusted odds ratio for current regular smoking, W2.
e Adjusted odds ratio for any physical or severe abuse in childhood.
2.3. Statistical analyses

First, bivariate analyses were used to investigate differences in age,
gender, education, race and marital status between adults with and
without ulcer. Statistical significance was set at pb .05. Logistic
regression analyses were then used to calculate odds ratios (ORs)
[with 95% confidence intervals (CIs)] estimating the associations
between GAD or PA at Wave 1 and odds of prevalent ulcer at Wave 2.
Analyses were then adjusted for race, marital status, gender,
education, substance use disorder at Wave 1, neuroticism at Wave
1, cigarette smoking at Waves 1 and 2 and history of childhood
physical abuse. In a second model, logistic regression analyses were
used to determine the strength of the association between GAD or PA
at Wave 1 and incident ulcer at Wave 2 (present at Wave 2, not
present at Wave 1). Logistic regression was also used in a third model
to estimate the association between GAD or PA at Wave 1 and ulcer
treatment at Wave 2 (no treatment at Wave 1). Formal mediation
analyses were conducted using recently published SAS macros [42] to
determine whether either smoking or substance use disorder was a
mediator of observed associations between anxiety and ulcer. The
natural indirect effect was calculated which expresses how much the
log odds of ulcer would change on average if anxiety were present but
the mediator (smoking or substance abuse) were changed from the
level it would take if anxiety were not present to the level it would
take if anxiety were present.

3. Results

3.1. Sociodemographic characteristics and ulcer

There were 38 self-reported prevalent ulcers and 18 self-reported
incident ulcers at Wave 2. Sociodemographic characteristics associ-
ated with ulcer at Wave 2 are presented in Table 1. Ulcer was
significantly more common among Native Americans, individuals
who had completed fewer years of formal education, older persons
and those who had lower income and were widowed (Table 1). There
were no statistically significant differences in gender between
individuals with and without ulcer.

Results of univariate analyses indicated that individuals diagnosed
with ulcer weremore likely to have substance use disorder and higher
levels of neuroticism (Table 1). GAD and PAs were more common
among those with, compared to without, ulcer at Wave 1.

3.2. Anxiety disorders and prevalent ulcer

Ulcer was common among 6.6% (n=11/166) of participants with
past 12-month GAD or PA atWave 1 comparedwith 1.7% (n=27/1586)
who did not have GAD or PA (OR=4.1, 95% CI=2.0–8.4; see Table 2).

3.3. Anxiety disorders and incident ulcer

Anxiety disorder was associated with increased odds of incident
ulcer 10 years later (Table 3). Participants with past-12-month GAD or
(95% CI) AORb (95%CI) AORc (95% CI) AORd (95% CI) AORe (95% CI)

1.2, 6.4) 3.8 (1.7, 8.4) 2.7 (1.1, 6.6) 5.9 (2.3, 15.3) 5.5 (2.2, 13.7)



Table 3
Anxiety disorders at Wave 1 and incident ulcer at Wave 2 (no ulcer at Wave 1)

No GAD or PA @ W1 GAD or PA @ W1 OR (95% CI) AORa (95% CI) AORb (95% CI) AORc (95% CI) AORd (95% CI) AORe (95% CI)

n=1469 n=141

Ulcer @ W2 (not W1) 13 (0.9%) 5 (3.5%) 4.2 (1.4, 13.2) 3.6 (1.1, 11.5) 3.1 (1.0, 10.3) 3.9 (1.2, 12.4) 5.4 (1.6, 18.1) 4.2 (1.1, 15.3)

Bold=Pb .05.
a Adjusted for age, race, marital status, gender, education and income.
b Adjusted for substance use disorder, W1.
c Adjusted for neuroticism, W1.
d Adjusted for current regular smoking, W2.
e Adjusted for any physical or severe abuse in childhood.
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PA at Wave 1 were significantly more likely than those without GAD
or PA at Wave 1 to report having an ulcer at Wave 2 (OR=4.2, 95%
CI=1.4–13.2) (among those who did not have an ulcer at Wave 1).
3.4. Anxiety disorders and treated ulcer

The results suggest that those with an anxiety disorder have
increased odds of being treated for ulcer at Wave 2 (Table 4).
Participants with past-12-month GAD or PA at Wave 1 were
significantly more likely than those without GAD or PA at Wave 1 to
report being treated for ulcer at Wave 2 (OR=4.7, 95% CI=2.3–9.9)
(among those who were not treated for ulcer at Wave 1).
3.5. Anxiety and ulcer adjusted for confounders

To examine potential confounding factors, we adjusted for socio-
demographic characteristics (age, race, marital status, gender, education
and income) in amultivariablemodel, neuroticism atWave 1 in a separate
univariatemodel, andhistoryof frequent abuse in childhood inanother. The
association between anxiety and ulcer (prevalent, incident, and treated)
persisted even after controlling for those factors (Tables 2, 3, and 4).
3.6. Anxiety and ulcer tested for mediators

To evaluate the potentially mediating role of substance use
disorders and cigarette smoking in the relationship between anxiety
and ulcer (prevalent, incident and treated), we adjusted for
differences in substance use disorder at Wave 1 in one model and
current regular smoking atWave 2 in anothermodel. Neither smoking
behavior nor substance use disorder significantly impacted the
relationship between anxiety disorders and ulcer (Tables 2, 3 and
4). Formal mediation analyses did not support the role of mediation
by smoking or substance abuse disorder. The respective natural
indirect effects for smoking and substance abuse disorder were 1.14
[0.98, 1.34], P=.09 and 1.14 [0.92,1 .41], P=.23.
Table 4
Anxiety disorders at Wave 1 and treatment of ulcer at Wave 2

No GAD or PA @ W1 GAD or PA @ W1 OR (95% C

n=1219 n=132

Ulcer treatment @ W2 (not W1) 23 (1.9%) 11 (8.3%) 4.7 (2.3, 9.

Bold=Pb .05.
a Adjusted for age, race, marital status, gender, education and income.
b Adjusted for substance use disorder, W1.
c Adjusted for neuroticism, W1.
d Adjusted for current regular smoking, W2.
e Adjusted for any physical or severe abuse in childhood.
4. Discussion

Findings from this study are consistent with and extend previous
knowledge in two ways. First, anxiety disorders are associated with
increased ulcer risk both concurrently and on follow-up (prevalent,
incident, and treated). Second, these relations are not due to confounding
or mediation by a wide range of factors including demographics,
substance use disorder, neuroticism, smoking or child abuse.

To our knowledge, this is the first study to prospectively examine
the relation between anxiety and ulcer in a nationally representative
sample. Using prospective longitudinal data over a 10-year period,
results of this study suggest that anxiety disorders are associated with
increased prevalence of ulcer 10 years later among adults in the
community. It is not possible to determine the pathway of these
associations from these data alone. In order to examine whether the
relationship between anxiety and ulcer is due to third variables, we
examined a range of potentially confounding and mediating factors.
As expected, none of these variables affected these relationships in a
substantive way. Our results suggest a strong relationship between
anxiety and ulcer that persists over a long period and does not appear
to be explained by many of the common confounders or mediators
that we tested, as might be suspected. Several, but not all (i.e.,
neuroticism), of these factors have been examined in previous cross-
sectional studies [10,26,27]. There may be other variables that were
not accounted for in the models of the present study, such as elevated
cortisol [43], that may mediate the association between anxiety
disorders and ulcer. Future research should work to identify other
factors that could influence this relationship.

Although the pathway of the associations between GAD and PA
with ulcer cannot be known from these data alone, the results suggest
that the anxiety disorders under investigation may be risk factors for
developing ulcer. Anxiety can potentially increase gastric acid
secretion, predisposing one to develop ulcer [44]. Thus, efforts at
treating anxiety disorders and/or reducing stress levels may play a
role in reducing the risk of developing ulcer. In particular, non-
pharmacological treatments including meditation, deep breathing,
progressive muscle breathing and other relaxation techniques are
cost-effective and easily applied interventions to incorporate into
I) AORa (95% CI) AORb (95%CI) AORc (95% CI) AORd (95% CI) AORe (95% CI)

9) 4.1 (1.8, 9.25) 3.9 (1.8, 8.5) 2.9 (1.2, 6.8) 4.3 (1.7, 11.1) 4.9 (1.8, 13.2)
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one’s lifestyle in order to reduce levels of anxiety and, potentially, to
lower risk of developing ulcer.

This study has several central limitations that should be considered
when interpreting the results. First, the number of respondents with
prevalent ulcer at Wave 2 was quite low (n=38) relative to the large
sample size (n=1753). However, the estimated 1-year prevalence rate of
physician-diagnosedpepticulcer in thepopulation is approximately1.1%–
1.5% [45-47], yielding a similar prevalence rate to that of our data (2.2%),
however our results need to be replicated with a larger sample.
Additionally, the assessment of ulcerwas restricted to the past 12months
at Waves 1 and 2; thus, a lifetime history of ulcer was not possible to
obtain. Another concern is that medical history data were gathered using
self-report; thus, we relied on the accuracy of the participants’ recall in
evaluating the presence of ulcer. There is a high risk of false-positive ulcer
reports from patients who have not undergone proper diagnostic
evaluations and it is possible that people with anxiety disorders could
bemoreprone to report anulcerwithoutdiagnostic verification.However,
21 out of the 38 participants who reported that they had ulcer at Wave 2
also reported having been treated for ulcer at Wave 2, corroborating
nearly 60% of the respondents’ self-report of ulcer. In addition, this
limitation is somewhat diminished by evidence that suggests that
patients’ self-reportedmedical diagnoses are fairly accurate and generally
congruent with physician or medical record confirmation of those
conditions [48,49]. Nevertheless, the self-reported nature of ulcer is a
matter of concern, and thus, our findings should be interpreted with
caution. Another potential factor vulnerable to misreport is child abuse,
which was reported retrospectively and likely occurred years prior.
Furthermore, participants were asked if, within the past 12 months, they
had experienced ulcer, but type of ulcerwas not specified; thus, itwas not
possible to discriminate duodenal fromgastric ulcers,which are located in
the duodenum and in the stomach, respectively. It seems unlikely that
participants confused foot ulcers with gastric/duodenal ulcers, but since
thedevelopment of foot ulcer ismost commonly associatedwith sequelae
of diabetesmellitus including neuropathy and peripheral vascular disease
[50,51], we reanalyzed the data excluding participants who were being
treated for diabetes at bothWaves 1 or 2, and the results all remained the
same. Additionally, information on additional anxiety disorders including
social anxiety disorder, posttraumatic stress disorder, specific phobia, and
obsessive–compulsive disorder, aswell as on symptomsof anxiety that do
notmeet diagnostic criteria for an anxiety disorder,were unavailable. As a
result, the findings of this study are not intended to generalize to all
anxiety disorders. Future studies should examine the relationship
between additional anxiety disorders as well as subclinical anxiety
disorders and ulcer. Another issue is that anxiety and neuroticism are
complex and partially overlapping constructs that are difficult to
disentangle from one another [52,53]. Thus, descriptions of anxiety
including “worrying” and “nervousness” may overlap with neuroticism.
As such, our efforts to control statistically for neuroticism may lead to a
curtailment of the effect of anxiety disorders or may be insufficient to
control for the role of neuroticism. Finally, other risk factors of ulcer were
unable to be examined in the current investigation. First, information
regarding how many participants may have been infected with H. pylori
was not available. However, it is unlikely that H. pylori would be a
confounder or mediator of anxiety. Nevertheless, future studies that can
include H. pylori status in investigating the relationship between mental
health, personality factors andulcer are needed. Second, data on theuse of
nonsteroidal anti-inflammatory drugs (NSAIDs), which has been consis-
tently found to increase the risk of gastrointestinal bleeding andulcer [54-
56], were very limited and therefore not included in the current study.
Future investigations that can include the use of NSAIDs are needed to
limit any potential bias in risk ratios between anxiety and ulcer.

5. Conclusions

Findings from this study suggest a strong association between
anxiety disorders and ulcer over time. Although the mechanisms of
this relationship are not yet understood, several potential confound-
ing factors and mediators were examined that do not appear to
explain this relationship over a 10-year period. Although the results of
this study must be interpreted with caution, the findings merit
increased and sustained efforts into investigating how these diseases
are linked. While H. pylori has been widely accepted as the primary
causal influence on the genesis of ulcers, the current findings are
consistent with other reviews [43,57,58] and epidemiologic [6,12,59-
61] findings which suggest that factors including anxiety disorders
may contribute to the pathogenesis of ulcer and warrant
consideration.
Acknowledgments

None.
References

[1] Sonnenberg A, Everhart JE. Health impact of peptic ulcer in the United States. Am J
Gastroenterol 1997;92:614–20.

[2] Sandler RS, Everhart JE, Donowitz M, Adams E, Cronin K, Goodman C, et al. The
burden of selected digestive diseases in the United States. Gastroenterology 2002;
122:1500–11.

[3] Feinstein LB, Holman RC, Yorita Christensen KL, Steiner CA, Swerdlow DL. Trends
in hospitalizations for peptic ulcer disease, United States, 1998–2005. Emerg
Infect Dis 2010;16:1410–8.

[4] Soll AH. Epidemiology and etiology of peptic ulcer disease; 2012 [UpToDate].
[5] Lau JY, Sung J, Hill C, Henderson C, Howden CW,Metz DC. Systematic review of the

epidemiology of complicated peptic ulcer disease: incidence, recurrence, risk
factors and mortality. Digestion 2011;84:102–13.

[6] Levenstein S. The very model of a modern etiology: a biopsychosocial view of
peptic ulcer. Psychosom Med 2000;62:176–85.

[7] Levenstein S. Stress and peptic ulcer: life beyond helicobacter. BMJ 1998;316:
538–41.

[8] Vakil N. Dyspepsia, peptic ulcer, and H. pylori: a remembrance of things past. Am J
Gastroenterol 2010;105:572–4.

[9] Manuel D, Cutler A, Goldstein J, Fennerty MB, Brown K. Decreasing prevalence
combined with increasing eradication of Helicobacter pylori infection in the United
States has not resulted in fewer hospital admissions for peptic ulcer disease-
related complications. Aliment Pharmacol Ther 2007;25:1423–7.

[10] Goodwin RD, Stein MB. Peptic ulcer disease and neuroticism in the United States
adult population. Psychother Psychosom 2003;72:10–5.

[11] Levenstein S, Kaplan GA, Smith MW. Psychological predictors of peptic ulcer
incidence in the Alameda County Study. J Clin Gastroenterol 1997;24:140–6.

[12] Goodwin RD, Stein MB. Generalized anxiety disorder and peptic ulcer disease
among adults in the United States. Psychosom Med 2002;64:862–6.

[13] Goodwin RD, Keyes KM, Stein MB, Talley NJ. Peptic ulcer and mental disorders
among adults in the community: the role of nicotine and alcohol use disorders.
Psychosom Med 2009;71:463–8.

[14] Scott KM, Alonso J, de Jonge P, Viana MC, Liu Z, O'Neill S, et al. Associations
between DSM-IV mental disorders and onset of self-reported peptic ulcer in the
World Mental Health Surveys. J Psychosom Res 2013;75:121–7.

[15] Goodwin RD, Talley NJ, Hotopf M, Cowles RA, Galea S, Jacobi F. A link between
physician-diagnosed ulcer and anxiety disorders among adults. Ann Epidemiol
2013;23:189–92.

[16] Hagele DM. The impact of maltreatment on the developing child. N C Med J 2005;
66:356–9.

[17] Springer KW. Childhood physical abuse and midlife physical health: testing a
multi-pathway life course model. Soc Sci Med 2009;69:138–46.

[18] Hovens JM, Giltay EJ, Wiersma JE, Spinhoven PP, Penninx BH, Zitman FG. Impact of
childhood life events and trauma on the course of depressive and anxiety
disorders. Acta Psychiatr Scand 2012;126:198–207.

[19] Springer KW, Sheridan J, Kuo D, Carnes M. Long-term physical and mental health
consequences of childhood physical abuse: results from a large population-based
sample of men and women. Child Abuse Negl 2007;31:517–30.

[20] Drossman DA, Leserman J, Nachman G, Li ZM, Gluck H, Toomey TC, et al. Sexual
and physical abuse in women with functional or organic gastrointestinal
disorders. Ann Intern Med 1990;113:828–33.

[21] Rosenstock S, Jørgensen T, Bonnevie O, Andersen L. Risk factors for peptic ulcer
disease: a population based prospective cohort study comprising 2416 Danish
adults. Gut 2003;52:186–93.

[22] Konturek SJ, Bielański W, Płonka M, Pawlik T, Pepera J, Konturek PC, et al.
Helicobacter pylori, non-steroidal anti-inflammatory drugs and smoking in risk
pattern of gastroduodenal ulcers. Scand J Gastroenterol 2003;38:923–30.

[23] Arcavi L, Benowitz NL. Cigarette smoking and infection. Arch Intern Med 2004;
164:2206–16.

[24] Michal M, Wiltink J, Reiner I, Kirschner Y, Wild PS, Schulz A, et al. Association of
mental distress with smoking status in the community: results from the
Gutenberg health study. J Affect Disord 2012;146:355–60.

http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0005
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0005
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0010
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0010
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0010
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0015
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0015
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0015
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0335
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0025
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0025
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0025
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0030
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0030
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0035
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0035
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0040
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0040
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0045
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0045
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0045
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0045
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0050
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0050
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0095
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0095
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0100
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0100
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0105
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0105
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0105
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0110
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0110
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0110
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0115
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0115
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0115
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0120
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0120
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0125
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0125
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0130
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0130
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0130
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0135
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0135
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0135
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0140
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0140
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0140
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0145
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0145
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0145
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0150
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0150
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0150
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0155
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0155
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0345
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0345
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0345


679F. Taha et al. / General Hospital Psychiatry 36 (2014) 674–679
[25] Goodwin RD, Cox BJ, Clara I. Neuroticism and physical disorders among adults in
the community: results from the National Comorbidity Survey. J Behav Med 2006;
29:229–38.

[26] Hippisley-Cox J, Coupland C, Pringle M, Crown N, Hammersley V. Married couples'
risk of same disease: cross sectional study. BMJ 2002;325:636–40.

[27] Luo JC, Leu HB, Hou MC, Huang CC, Lin HC, Lee FY, et al. Cirrhotic patients at
increased risk of peptic ulcer bleeding: a nationwide population-based cohort
study. Aliment Pharmacol Ther 2012;36:542–50.

[28] Brim OG, Baltes PB, Bumpass LL, Cleary PD, Featherman DL, Hazzard WR, et al.
National survey of midlife development in the United States (MIDUS). Boston,
MA: Harvard Medical School, Department of Health Care Policy; 1995–1996.

[29] RyffC,AlmeidaDM,Ayanian JS, CarrDS,ClearyPD,CoeC,et al.Midlifedevelopment in the
United States (MIDUS II). Madison: University ofWisconsin, Survey Center; 2004–2006.

[30] Kessler RC, McGonagle KA, Zhao S, Nelson CB, Hughes M, Eshleman S, et al. Lifetime
and 12-month prevalence of DSM-III-R psychiatric disorders in the United States.
Results from the National Comorbidity Survey. Arch Gen Psychiatry 1994;51:8–19.

[31] Pez O, Gilbert F, Bitfoi A, Carta MG, Jordanova V, Garcia-Mahia C, et al. Validity
across translations of short survey psychiatric diagnostic instruments: CIDI-SF and
CIS-R versus SCID-I/NP in four European countries. Soc Psychiatry Psychiatr
Epidemiol 2010;45:1149–59.

[32] Aalto-Setala T, Haarasilta L, Marttunen M, Tuulio-Henriksson A, Poikolainen K, Aro
H, et al. Major depressive episode among young adults: CIDI-SF versus SCAN
consensus diagnoses. Psychol Med 2002;32:1309–14.

[33] Kessler RC, Andrews G, Mroczek D, Ustun B, Wittchen H-U. The World Health
Organization Composite International Diagnostic Interview short-form (CIDI-SF).
Int J Methods Psychiatr Res 1998;7:171–85.

[34] Hedden S, Gfroerer J, Barker P, Smith S, PembertonMR, Saavedra LM, et al. Comparison
of NSDUH mental health data and methods with other data sources. In: CBHSQ data
review, editor. Center for Behavioral Health Statistics and Quality SAaMHSAS; 2012.

[35] Costa Jr PT, McCrae RR. Personality in adulthood: a six-year longitudinal study of
self-reports and spouse ratings on the NEO Personality Inventory. J Pers Soc
Psychol 1988;54:853–63.

[36] Markush RE, Karp HR, Heyman A, O'Fallon WM. Epidemiologic study of migraine
symptoms in young women. Neurology 1975;25:430–5.

[37] Bem SL. Bem sex-role professional inventory manual. Palo Alto: Consulting
Psychologists Press; 1981.

[38] Trapnell PD, Wiggins JS. Extension of the Interpersonal Adjective Scales to include
the Big Five dimensions of personality. J Pers Soc Psychol 1990;59:781–90.

[39] Wittchen HU. Reliability and validity studies of theWHO–Composite International
Diagnostic Interview (CIDI): a critical review. J Psychiatr Res 1994;28:57–84.

[40] Lachman ME, Weaver SL. The Midlife Development Inventory (MIDI) Personality Scales:
scale constructionandscoring.Technical reportno.1.Waltham:BrandeisUniversity;1997.

[41] Straus MA. Measuring intrafamily conflict and violence: the Conflict Tactics (CT)
Scales. J Marriage Fam 1979;41:75–88.

[42] Valeri L, VanderWeele TJ. Mediation analysis allowing for exposure–mediator
interactions and causal interpretation: theoretical assumptions and implementa-
tion with SAS and SPSS macros. Psychol Methods 2013;18:137–50.
[43] Brown ES, Varghese FP, McEwen BS. Association of depression with medical
illness: does cortisol play a role? Biol Psychiatry 2004;55:1–9.

[44] Bresnick WH, Rask-Madsen C, Hogan DL, Koss MA, Isenberg JI. The effect of acute
emotional stress on gastric acid secretion in normal subjects and duodenal ulcer
patients. J Clin Gastroenterol 1993;17:117–22.

[45] Sung JJ, Kuipers EJ, El-Serag HB. Systematic review: the global incidence and
prevalence of peptic ulcer disease. Aliment Pharmacol Ther 2009;29:938–46.

[46] Munnangi S, Sonnenberg A. Time trends of physician visits and treatment patterns
of peptic ulcer disease in the United States. Arch Intern Med 1997;157:1489–94.

[47] Levin TR, Schmittdiel JA, Kunz K, Henning JM, Henke CJ, Colby CJ, et al. Costs of
acid-related disorders to a health maintenance organization. Am J Med 1997;103:
520–8.

[48] Kriegsman DM, Penninx BW, van Eijk JT, Boeke AJ, Deeg DJ. Self-reports and
general practitioner information on the presence of chronic diseases in
community dwelling elderly. A study on the accuracy of patients' self-reports
and on determinants of inaccuracy. J Clin Epidemiol 1996;49:1407–17.

[49] Baumeister H, Kriston L, Bengel J, Härter M. High agreement of self-report and
physician-diagnosed somatic conditions yields limited bias in examining mental–
physical comorbidity. J Clin Epidemiol 2010;63:558–65.

[50] Reiber GE, Smith DG, Wallace C, Sullivan K, Hayes S, Vath C, et al. Effect of
therapeutic footwear on foot reulceration in patients with diabetes: a randomized
controlled trial. JAMA 2002;287:2552–8.

[51] Gershater MA, Pilhammar E, Apelqvist J, Alm-Roijer C. Patient education for the
prevention of diabetic foot ulcers. Eur Diabetes Nurs 2011;8:102–107b.

[52] Lahey BB. Public health significance of neuroticism. Am Psychol 2009;64:241–56.
[53] Khan AA, Jacobson KC, Gardner CO, Prescott CA, Kendler KS. Personality and

comorbidity of common psychiatric disorders. Br J Psychiatry 2005;186:190–6.
[54] Nakashima S, Arai S, Mizuno Y, Yoshino K, Ando S, Nakamura Y, et al. A clinical

study of Japanese patients with ulcer induced by low-dose aspirin and other non-
steroidal anti-inflammatory drugs. Aliment Pharmacol Ther 2005;21:60–6.

[55] Satoh H, Takeuchi K. Management of NSAID/aspirin-induced small intestinal
damage by GI-sparing NSAIDs, anti-ulcer drugs and food constituents. Curr Med
Chem 2012;19:82–9.

[56] Wallace JL. How do NSAIDs cause ulcer disease? Best Pract Res Clin Gastroenterol
2000;14:147–59.

[57] Levenstein S. Psychosocial factors in peptic ulcer and inflammatory bowel disease.
J Consult Clin Psychol 2002;70:739–50.

[58] Fink G. Stress controversies: post-traumatic stress disorder, hippocampal volume,
gastroduodenal ulceration. J Neuroendocrinol 2011;23:107–17.

[59] Choung RS, Talley NJ. Epidemiology and clinical presentation of stress-related
peptic damage and chronic peptic ulcer. Curr Mol Med 2008;8:253–7.

[60] Schuster J, Limosin F, Levenstein S, Strat Y. Association between peptic ulcer and
personality disorders in a nationally representative US sample. Psychosom Med
2010;72:941–6.

[61] Fuller-Thomson E, Bottoms J, Brennenstuhl S, Hurd M. Is childhood physical abuse
associated with peptic ulcer disease? Findings from a population-based study.
J Interpers Violence 2011;26:3225–47.

http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0160
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0160
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0160
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0165
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0165
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0170
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0170
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0170
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0370
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0370
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0370
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0375
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0375
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0185
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0185
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0185
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0190
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0190
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0190
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0190
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0195
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0195
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0195
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0200
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0200
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0200
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0360
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0360
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0360
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0210
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0210
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0210
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0215
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0215
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0220
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0220
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0225
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0225
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0230
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0230
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0235
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0235
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0240
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0240
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0245
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0245
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0245
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0250
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0250
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0255
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0255
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0255
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0260
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0260
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0265
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0265
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0270
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0270
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0270
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0275
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0275
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0275
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0275
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0280
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0280
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0280
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0285
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0285
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0285
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0365
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0365
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0075
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0290
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0290
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0295
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0295
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0295
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0300
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0300
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0300
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0305
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0305
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0310
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0310
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0315
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0315
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0320
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0320
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0325
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0325
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0325
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0330
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0330
http://refhub.elsevier.com/S0163-8343(14)00174-1/rf0330

	Anxiety disorders and risk of self-reported ulcer: a 10-year longitudinal study among US adults
	1. Introduction
	2. Methods
	2.1. Participants
	2.2. Measures
	2.2.1. Ulcer
	2.2.2. Ulcer treatment
	2.2.3. Cigarette smoking and substance use problems
	2.2.4. Anxiety disorders
	2.2.5. Neuroticism
	2.2.6. Child maltreatment

	2.3. Statistical analyses

	3. Results
	3.1. Sociodemographic characteristics and ulcer
	3.2. Anxiety disorders and prevalent ulcer
	3.3. Anxiety disorders and incident ulcer
	3.4. Anxiety disorders and treated ulcer
	3.5. Anxiety and ulcer adjusted for confounders
	3.6. Anxiety and ulcer tested for mediators

	4. Discussion
	5. Conclusions
	Acknowledgments
	References


