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Abstract

Background: The goal of the current study was to deter-
mine the association between personality factors and
peptic ulcer disease (PUD) among adults in the general
population. Method: Data were drawn from the Midlife
Development in the United States Survey (MIDUS), a
representative household survey of the aduit population
(ages 25-74; n = 3,032) of the United States. Multiple log-
istic regression analyses were used to determine the
association between the big five personality factors and
PUD, adjusting for differences in sociodemographic
characteristics, psychiatric and physical comorbidity. Re-
sults: Neuroticism was associated with significantly in-
creased odds of PUD [OR = 1.5 (95% Cl: 1.03, 2.4)], which
persisted after controlling for differences in sociodemo-
graphic characteristics, cigarette smoking, perception of
poor health, comorbid mental disorders and physical ill-
nesses. This relationship was specific to neuroticism.
Conclusions: These findings are consistent with and ex-
tend previous clinical and epidemiologic data by provid-
ing evidence of an independent association between
neuroticism and PUD among adults in the general popu-

lation. Future work investigating the relationship be-
tween neuroticism and the development of PUD in pro-
spective data, including objective measures of physical
and mental health status, may contribute to our under-
standing of this association.
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Peptic ulcer disease (PUD) is a common, persistent,
and impairing medical condition among adults in the
community [1-3]. PUD is associated with increased use
of health care services, increased risk of physical comor-
bidity, mental disorders and work loss [4, 5]. Despite
increased availability of effective treatments for PUD and
increased knowledge about its risk factors, the burden of
disease associated with PUD continues to be high [6].

Over the past several years, research on the risk factors
and the development of treatments for PUD has focused
on immunologic/inflammatory pathways and genetic ap-
proaches [7]. Specifically, the identification of Helicobac-
ter pylori as an infectious cause of PUD may have less-
ened interest in possible psychiatric factors [8]. There is
strong clinical evidence of an association between H. pylo-
ri and PUD: H. pylori is present in a majority of patients
with PUD, eradication of H. pylori results in resolution of
the gastritis, and injection of H. pylori into animals causes
gastric ruptures. Although a substantial percentage of
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PUD patients have H. pylori, only a small percentage of
individuals with H. pylori develop ulceration [9]. There-
fore unidentified host characteristics, including genetic
influences [10], strain variability and other factors, must
play a role in the pathogenesis of PUD [7].

Previous clinical research has suggested that personali-
ty dimensions may be strongly associated with PUD [11-
13]. The nature of the relationship between personality
factors and PUD, as well as possible interactions between
personality and biological mechanism in PUD, have been
under investigation for years. Specifically, previous data
have shown that personality characteristics, including
problems with dependence/independence and high levels
of anxiety, are more common among patients with PUD
compared with healthy controls [14]. Other clinical stud-
ies have compared personality traits among patients with
various forms of ulcer and consistently found higher than
expected levels of somatization and hysterical personality
traits. In addition, gender differences have been docu-
mented among ulcer patients, including higher levels of
emotional instability, tension and anxiety among females,
and low enthusiasm and low self-control among male
patients [15, 16].

Two main methodological constraints of previous
studies, however, have limited our understanding of this
relationship. First, previous studies have not investigated
the specificity of the relationship between personality
dimensions and PUD, controlling for mental and physical
comorbidity. Therefore it is impossible to determine
whether personality in general is associated with PUD,
whether PUD is predicted by a specific personality char-
acteristic, or whether the association is due to a comorbid
mental disorder (e.g., major depression). Second, pre-
vious studies have not examined the nature of the rela-
tionship between PUD and personality dimensions in a
representative community-based sample of individuals
with and without PUD. In the absence of epidemiologic
data, clinical findings cannot be generalized to the com-
munity, making it unclear whether they result from an
exposure-disease relationship or from selection into treat-
ment bias.

The objective of the current study is to determine the
association between personality dimensions and PUD in
the general adult population. First, this study will exam-
ine the relationships between the big five personality fac-
tors [17] and self-reported PUD among adults in the gen-
eral population. Second, the study will determine the rela-
tionship between specific personality characteristics and
odds of PUD. Third, the study will determine the popula-
tion-based correlates of PUD, examining the relative im-
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portance of personality factors and psychopathology.
Based on previous clinical and epidemiologic data, we
hypothesized that neuroticism would be associated with
increased likelihood of PUD.

Method

Sample

The Midlife Development in the United States Survey (MIDUS)
is a nationally representative survey of 3,032 persons aged 25-74
years in the noninstitutionalized civilian population of the 48 coter-
minous United States of America [18]. The MIDUS was carried out
by the John D. and Catherine T. MacArthur Foundation Network on
Successful Midlife Development between January 1995 and J anuary
1996. All respondents completed a 30-min telephone interview
(70.0% response rate) and filled out two mailed questionnaires esti-
mated to take a total of 90 min to complete (86.8% conditional
response rate in the subsample of telephone respondents). The over-
all response rate was 60.8%. The data reported here were weighted to
adjust for differential probabilities of selection and nonresponse.
More details on the MIDUS design, field procedures, and sampling
weights are available elsewhere [18, 19]. The subjects were grouped
by marital status (married, never married, divorced, widowed) and
educational attainment was dichotomized into those who had and
had not completed high school.

Diagnostic Assessment

The MIDUS psychiatric diagnoses were based on the Composite
International Diagnostic Interview Short Form scales, a series of
diagnostic-specific scales that were developed from item level analy-
ses of the Composite International Diagnostic Interview questions in
the National Comorbidity Survey [20]. The Composite International
Diagnostic Interview Short Form scales were designed to reproduce
the full Composite International Diagnoses as exactly as possible,
with only a small subset of the original questions. Composite Interna-
tional Diagnostic Interview Short Form diagnoses at 12 months
included in the MIDUS were major depression, panic attacks, gener-
alized anxiety disorder, and alcohol and drug abuse and dependence.
Information on physical illness was obtained through self-report with
the question, ‘Have you experienced any of these health problems in
the past 12 months?, with ‘ulcer’ included as one of the possible
responses. Written informed consent was obtained from each partici-
pant after the survey had been fully explained.

Personality Factors

Assessment of personality traits in the Midlife Development
Inventory Personality Scales (MIDI), based on the ‘big five’ factor
model [17], was developed based on the results of a pilot study con-
ducted in 1994 with a probability sample of 1,000 men and women,
aged 30-70 (574 valid cases were usable for item analysis). Items
with the highest item to total correlations and factor loadings were
selected for MIDI [20-24]. 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, un-
sociable) were dropped due to low variance. New items were added
to increase reliabilitics on some scales. Scales included agreeableness
(helpful, warm, caring, softhearted, sympathetic) (a = 0.80), 5-item

Psychother Psychosom 2003;72:10-15 11



Table 1. Sociodemographic characteristics

of adults with self-reported PUD Characteristics No ulcer Uleer F d.f p value
. . n=2,501 n=114 value
(12-month) in the community
Age, years 46.8 (13.1) 49.4(13.0) 4.2 (1,2613) 0.042
Gender, % n.s.
Male 48.6 46.5
Female 51.4 53.5
Race, % n.s
Caucasian 86.2 85.0
Minority racial status 13.8 15.0
Marital status, % n.s
Married 64.4 60.2
Separated/divorced/never married 35.6 39.8
Education, % 8.0 (1,2633) 0.005
Upto 11th grade 37.9 50.4
HS Diploma+ 62.1 49.6
Figures in parentheses are standard deviations.
;:C':c:fsza'nﬁsss ;ﬁfet;)or;l;zt\;{:jeg I()f;?;lj:ttg) Personality factor No ulcer Ulcer F value d.f. p value
using ANOVA n=2,501 n=114
Agreeableness 3.48 (0.48) 3.52(0.6) n.s.
Neuroticism 2.2(0.66) 2.6 (0.7) 28.5 (1,2605) <0.0001
Openness to experience 3.0(0.5) 2.96 (0.6) 2.8 (1,2605)  0.095
Extraversion 3.2(0.6) 3.2(0.6) n.s.
Conscientiousness 3.4(0.5) 3.3(0.6) 3.6 (1,2605)  0.057

Figures in parentheses are standard deviations.

scale; openness to experience (creative, imaginative, intelligent, cu-
rious, sophisticated, adventurous) (o = 0.77), 7-item scale; conscien-
tiousness (organized, responsible, hardworking, (not) careless) (o =
0.57), 4-item scale; extraversion (outgoing, friendly, lively, active,
talkative) (0. = 0.78), 5-item scale; neuroticism (moody, worrying,
nervous, (not) calm) (0. = 0.74) 4-item scale. Responses were on a
likert-scale from 1-4, asking respondents to describe how much of
the time the particular word described them. The scale ranged from
‘all the time’, ‘most of the time’ and ‘sometimes’ to ‘alittle’. For each
trait, the score for each case was computed by finding the mean of the
relevant personality items for cases that had valid values for at least
half of the items for that trait. The alphas are based on the MIDUS
national sample.

Analytic Strategy

First, differences in sociodemographic characteristics were com-
pared between individuals with and without self-reported PUD using
F-based tests for independence. Second, separate analyses of vari-
ance were used to determine the relationship between PUD and each
of the big five personality factors. Adjusted odds ratios (ORs; with
95% CI) were then computed to describe the association between
each personality factor and the risk of PUD, adjusting for differences
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in sociodemographic characteristics, daily cigarette smoking (life-
time), self-perception of poor health, and mental disorders. As per-
sonality factors were measured on a continuous 4-point scale, these
associations reflect the degree of increased risk associated with every
1-point increase in score on each personality factor. Multiple logistic
regression analyses were then used to calculate the ORs (with 95%
CI) describing the correlates of PUD.

Results

Sociodemographic Characteristics Associated with

PUD Among Adults in the Community

Self-reported PUD was prevalent in 3.8% of the popu-
lation. Individuals with PUD were older and had less edu-
cation compared with those without PUD (table 1). There
were no significant differences in gender or race between
individuals with and without PUD.
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Table 3. Adjusted OR! between personality factors and risk of PUD:
results of multivariate logistic regression analyses

Personality factor No ulcer Ulcer

n=2,501 n=114

OR OR
Agreeableness 1.0 1.1 (0.7, 1.7)
Neuroticism 1.0 2.3(1.7,3.1)*
Openness to experience 1.0 0.8(0.6,1.2)
Extraversion 1.0 0.9(0.6, 1.3)
Conscientiousness 1.0 0.7(0.5, 1.02)

Figures in parentheses are 95% CI.
I Adjusted for age, gender, race, marital status, and education.
*p<0.05.

Association between Personality Factors and PUD

Among Adults in the Community

Individuals with PUD had significantly higher levels
of neuroticism compared with those without PUD (ta-
ble 2). Those without PUD had higher levels of openness
to experience and conscientiousness, though these differ-
ences did not reach statistical significance. After adjusting
for sociodemographic differences, neuroticism remained
significantly associated with significantly increased odds
of PUD (table 3).

Correlates of PUD Among Adults in the Community

Results of multivariate logistic regression analyses that
included demographic characteristics, mental disorders
and 15 common physical illnesses as potential indicators
showed that neuroticism [OR = 1.5 (95% CI: 1.03, 2.4)]
emerged as the only personality trait or mental disorder
associated with significantly increased odds of PUD (ta-
ble 4). As would be expected, recurring stomach problems
[OR =13.4(95% CI: 7.8, 22.9)] were also associated with
increased odds of PUD, as were migraine headaches
[OR = 2.5 (95% CI: 1.4, 4.6)], which is consistent with
previous findings [20] and which may point to nonsteroi-
dal anti-inflammatory drug use as a possible pathway.

Discussion

Consistent with our hypothesis, these data suggest an
association between neuroticism and PUD among adults
in the community, independent of the effects of comorbid
mental and physical illnesses. Specifically, neuroticism is
associated with increased likelihood of self-reported
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Table 4. Correlates of self-reported PUD (12-month) among adults
in the community: results of multivariate logistic regression analysis

simultaneously adjusting for all potential correlates

Correlates OR

Gender 1.7(0.4,1.1)
Age 1.0(0.98, 1.03)
Race 0.8(0.4,1.8)
Marital status 0.9(0.5,1.5)
Education 1.0(0.5,2.2)
Asthma/bronchitis 1.6 (0.9, 3.0)
Tuberculosis 22.4(0.3,179.6)
Other lung problems 1.3(0.5, 3.6)
Bone or joint problems 1.5(0.8,2.7)
Sciatica 1.6(0.9,2.9)
Persistent skin problems 1.10.6,2.2)
Thyroid disease 1.9(0.7,5.4)
Hay fever 0.8(0.4,1.4)
Recurring stomach problems 12.9 (7.0, 23.6)*
Gall bladder disease 1.2(0.4,3.8)
AIDS 0.04 (0.002, 6.9)
Autoimmune disorder 0.7 (0.1, 6.0)
High blood pressure 1.3(0.7,2.4)
Migraine 2.0(1.01,4.1)*
Diabetes 1.2(0.5,2.9)
Neurological disorder 0.9(0.2,5.3)
Stroke 3.5(0.7,18.4)
Hernia 5.0(2.1,11.9)*
Major depression 0.9(0.4, 1.9)
Panic attacks 0.3(0.1, 1.9)
Generalized anxiety disorder 0.8(0.2,2.8)
Alcohol/substance use disorder 1.3(0.4,4.2)
Cigarette smoking (lifetime) 1.1(0.6,2.1)
Perception of poor health 1.2 (1.03, 1.4)*
Agreeableness 1.1(0.5,2.4)
Neuroticism 1.5(1.03, 2.4)*
Openness to experience 0.9(0.5, 1.6)
Extraversion 1.3(0.7,2.4)
Conscientiousness 1.1(0.6,2.1)

Figures in parentheses are 95% CI.

*p<0.05.

PUD. This association persists even after adjusting for
self-perception of poor health and other confounding fac-
tors.

The mechanism of association between neuroticism
and PUD remains unknown. It may be that neuroticism
leads to the development of PUD. This hypothesis is con-
sistent with the animal ‘stress’ model of gastrointestinal
ulceration, using neuroticism as a marker for chronic
stress [26, 28], and with results of previous research in
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clinical samples [14-16]. It is also conceivable that having
PUD leads to changes in personality and to the develop-
ment of neuroticism. Most personality research would not
be congruous with this contention, though there are data
supporting this interpretation in one cohort study of ulcer
patients [29]. It should also be noted that personality fac-
tors and mental disorders or psychiatric symptoms per s
might not be distinct in all cases. For instance, nervous-
ness and worrying may be reflective of both generalized
anxiety disorder (GAD) and neuroticism, hence the lines
between these constructs and between mental disorder
and personality may be blurred or overlapping. Alterna-
tively, it is possible that a third factor (either environmen-
tal or genetic) is associated with the co-occurrence of neu-
roticism and ulcer. It could be, for instance, that neuroti-
cism increases risk of PUD by increasing health-related
risk behaviors (e.g., alcohol use and cigarette smoking)
that have been linked with neuroticism and with PUD in

revious community-based studies [31-33]. The persis-
tence of this association, even after adjusting for cigarette

moking, provides additional support that this associa-
tion is genuine. Finally, it is conceivable that neuroticism
is associated with an increased risk of H. pylori infection,
though it is not clear what the mechanism for this associa-
tion would be.

Limitations of this study should be considered when
interpreting these results. First, data on ulcer and other
medical conditions are based on self-report. These reports
are retrospective and subject to recall bias. Second, men-
tal disorder diagnoses were obtained with a structured
lay-administered interview rather than through a clini-
cian assessment. There is considerable evidence, how-
ever, of the validity and reliability of this instrument in
the community [16]. Third, we have no data on nonpsy-
chosocial risk factors for ulcer such as H. pylori or nonste-
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