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Goals: To determine the prevalence of and risk factors for

dyspepsia in a representative sample of homeless persons using

shelters in Toronto, Canada.

Background: Homeless people have many risk factors for

dyspepsia, but little information is available on gastrointestinal

symptoms in this population.

Study: Cross-sectional survey of a representative sample of 100

homeless adults, with serologic testing for Helicobacter pylori

infection.

Results: The prevalence of moderate, severe, or very severe

symptoms within the past 3 months was 18% for upper stomach

pain and 59% for any dyspeptic symptom. Nonwhite ethnicity

(odds ratio, 3.5; 95% confidence interval, 1.1–10.9) and a history

of gastrointestinal disease (odds ratio, 8.6; 95% confidence

interval, 2.5–29.6) were significantly associated with moderate to

very severe upper stomach pain. H. pylori infection was

identified in 31% of participants but was not significantly

associated with dyspepsia.

Conclusions: Dyspepsia is a common problem among homeless

adults in Toronto. The presence of upper stomach pain is most

strongly associated with a history of gastrointestinal disease.

Key Words: homeless persons, dyspepsia, peptic ulcer disease,

Helicobacter pylori

(J Clin Gastroenterol 2006;40:416–420)

Homelessness is a widespread problem in North
America. Previous studies have estimated that

800,000 Americans are homeless in any given week and
about 3.5 million individuals experience homelessness over
the course of a year.1 Homeless adults suffer from high
levels of illness and disease, which are further exacerbated
by poverty, lack of stable housing, and barriers to
obtaining health care.2 Research on health problems

among homeless people has focused primarily on mental
illness, substance use, and infectious diseases such as
tuberculosis, human immunodeficiency virus (HIV) infec-
tion, and viral hepatitis.2 To our knowledge, no published
studies have focused on gastrointestinal problems (other
than viral hepatitis) among homeless people.

The term dyspepsia refers to a group of symptoms
related to epigastric pain such as acid regurgitation,
excessive burping/belching, and increased abdominal
bloating.3 Individuals presenting with these symptoms
are initially designated as having ‘‘uninvestigated dyspep-
sia.’’ After assessment and appropriate investigations, the
underlying diseases most commonly identified are gastric
ulcers, duodenal ulcers, and reflux esophagitis.4 However,
no definite cause is found in as many as 60% of
investigated patients, who are then categorized as having
‘‘functional dyspepsia.’’4

The prevalence of dyspepsia has not been previously
defined among homeless persons, although many risk
factors for conditions that may cause dyspepsia are
common in the homeless population. For example,
smoking, which is a risk factor for both peptic ulcer
disease and reflux esophagitis, is significantly more
prevalent among homeless persons than in the general
population.5–9 Homeless people are exposed to a number
of factors that increase the risk of H. pylori infection,
including low socioeconomic status,10,11 crowded living
conditions,12,13 and poor sanitation and hygiene.12,13

H. pylori infection often occurs at a young age, and low
socioeconomic status during childhood increases the risk
of infection13; not surprisingly, homeless adults fre-
quently come from a background of childhood poverty.1

Homeless people face a variety of barriers to obtaining
healthcare, which may increase the risk of poor health
outcomes.14 In addition, standard approaches for the
diagnosis and treatment of dyspepsia may be difficult to
apply to homeless patients.14

The primary goal of the present study was to
determine the prevalence of dyspepsia in a representative
sample of homeless people using shelters in Toronto,
Canada. Secondary goals were to identify factors
associated with the presence of upper stomach pain and
to determine the prevalence of H. pylori infection in this
population.

MATERIALS AND METHODS

Sample Selection
We approached a random sample of individuals

residing at homeless shelters for single adults in Toronto,Copyright r 2006 by Lippincott Williams & Wilkins
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Canada, in January and February 2000. Participants were
recruited at 21 shelters, out of a total of 25 shelters for
single adults with a total capacity of 2,018 beds. Three
shelters declined to participate and one small shelter was
excluded from sampling. Enrollment at each shelter was
proportionate to the shelter’s bed capacity. Individuals in
dining areas or sleeping quarters were selected according
to a table of random numbers and were approached to
ask if they would participate in the study. Of 134
individuals approached, 100 consented to participate,
for an overall response rate of 75%. Participants gave
written informed consent and received a $5 cash payment.
The St. Michael’s Hospital Research Ethics Board
approved this study.

Survey Interview
Participants underwent a face-to-face interview that

obtained information on demographic characteristics and
history of gastrointestinal conditions associated with
dyspepsia, including gastric ulcer, duodenal ulcer, gas-
tritis, esophagitis, reflux, gastric cancer, and upper
gastrointestinal bleeding. Potential risk factors for these
conditions were assessed, including age, alcohol use in the
past 3 months, current use of aspirin or nonsteroidal anti-
inflammatory drugs (NSAID), smoking status, and
duration of the current episode of homelessness. Country
of birth and ethnicity were recorded because of their
association with H. pylori infection.15–17

Gastrointestinal symptoms in the prior 3 months
were assessed with a previously validated instrument that
uses a Likert Scale ranging from 1 to 5 to evaluate each of
eight different symptoms: upper stomach pain, burping/
belching, heartburn, bloating, passing gas, sour taste,
nausea, and bad breath.18 The dyspepsia symptom score
for this instrument varies from 8 (asymptomatic for all
symptoms) to a maximum of 40 (very severe level of all
symptoms). We dichotomized the dyspepsia symptom
score as r20 or >20 on the basis of previous data
indicating a mean symptom score of 20.3 for untreated
patients with H. pylori–associated gastritis.19 Significant
upper stomach pain was defined as moderate, severe, or
very severe upper stomach pain during the past 3 months
(Likert Scale score, Z3), as determined with the above
instrument. Of the eight symptoms assessed by the
dyspepsia score, upper stomach pain was selected because
it is the symptom most likely to elicit concern among
clinicians in routine practice.

Serologic Testing for Helicobacter pylori
Serum specimens were collected from subjects and

tested for IgG against H. pylori by the Ontario Public
Health Laboratory with use of the Hp-G Screen (Genesis
Diagnostics, Cambridgeshire, UK). Results were reported
as positive, negative, or indeterminate. This assay has a
sensitivity of 98% for individuals with biopsy-proven
H. pylori and a specificity of 91% for individuals negative
for H. pylori by western blotting (Neal den Hollander,
personal communication).

Sample Size Calculation and Statistical Analyses
A sample size of 100 subjects was chosen to provide

an estimate of the prevalence of dichotomous outcomes
(eg, H. pylori seropositivity) with a 95% confidence
interval no wider than ±10%. Logistic regression was
used to determine risk factors for the following dichot-
omous outcome variables: moderate or worse severe
epigastric pain, a dyspepsia symptom score >20, and
H. pylori seropositivity. Risk factors found to be
significant in univariate analyses were entered into a
multivariate model. Variables were retained in the multi-
variate model if they remained significant predictors at
the P<0.05 level.

RESULTS
The demographic and clinical characteristics of the

100 shelter residents enrolled in the study are shown in
Table 1. A dyspepsia symptom score >20 was observed
for 17% of subjects (95% confidence interval [CI],
11%–26%). Overall, 59% of subjects (95% CI,
49%–68%) had at least one dyspeptic symptom that
was rated moderate, severe, or very severe. Moderate,
severe, or very severe upper stomach pain was reported by
18 subjects (18%; 95% CI, 12%–27%). Three of these
individuals were taking H2-blockers, none were taking
proton-pump inhibitors, six were taking only aluminum-,
calcium-, or magnesium-based antacids, and nine were
taking no antacid therapy. Among the 38 subjects with a
self-reported history of gastric ulcer, duodenal ulcer,
gastritis, esophagitis, reflux, or bleeding from the stomach
or bowels, 37% had experienced moderate, severe, or very
severe upper stomach pain in the last 3 months.

In univariate analyses, nonwhite ethnicity and a
history of pertinent gastrointestinal conditions (as speci-
fied above) were significantly associated with the presence
of moderate to very severe upper stomach pain (Table 2).
Both of these factors remained significant in a multi-
variate model. Similar results were obtained in a model
predicting the presence of any upper stomach pain,
including mild pain. In a separate analysis, a dyspepsia
symptom score >20 was used as the primary outcome.
Again, nonwhite ethnicity and a history of pertinent
gastrointestinal conditions were significant predictors in
univariate analyses, but only a history of pertinent
gastrointestinal conditions remained significant in the
multivariate model.

Results of serologic testing for H. pylori infection
were indeterminate in nine participants. Of the 91
remaining individuals, 28 (31%; 95% CI, 22%–41%)
were infected with H. pylori according to serology. In
univariate analysis, only older age (>50 years) was
significantly associated with positive serology for
H. pylori infection (Table 3). There was no significant
association between H. pylori serology status and the
presence of upper stomach pain or a self-reported history
of gastric or duodenal ulcers. Among persons with a
dyspepsia symptom score <20, there was a nonsignifi-
cant trend toward higher rates of H. pylori infection.
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DISCUSSION
In this study, 18% of a representative sample of

shelter users in Toronto reported moderate, severe, or
very severe upper abdominal pain within the past 3
months. In addition, 59% reported at least one dyspeptic
symptom that was moderate, severe, or very severe. In

comparison, a study of 1,036 adults in the Canadian
general population using a similar instrument to assess
dyspepsia found that only 29% (95% CI, 26%–31%)
reported experiencing moderate, severe, or very severe
symptoms in the last 3 months.20 These findings suggest
that dyspepsia is much more common among homeless
people than in the general population. Our findings are
consistent with previous studies reporting symptom
prevalence in homeless populations: a survey of 72 shelter
residents in Detroit showed that 54% had at least one
gastrointestinal problem (bowel disorders, nausea or
vomiting, abdominal pain, liver disorder, or ulcers) within
the last year,21 and a survey of 310 homeless and
marginally housed people in San Francisco showed that
17% reported frequent stomach pain.22

Nonwhite race was significantly associated with
moderate to severe upper stomach pain in our sample of
homeless adults. The explanation for this association is
unclear, and our data do not suggest that this association
was mediated by H. pylori infection.15 Cigarette smoking
and frequent use of alcohol were common among our
subjects, but it is interesting that these factors were not
significantly associated with the presence of upper
abdominal pain or dyspeptic symptoms in general. In
comparison, a study of 1,036 Canadian adults revealed
that smoking at least six cigarettes per day, but not
alcohol consumption, was associated with an increased
risk of chronic upper gastrointestinal symptoms of at
least moderate severity.20

It is plausible that homelessness might be associated
with an increased risk of H. pylori infection, because
known risk factors for infection include childhood
poverty, low socioeconomic status, crowded living con-
ditions, and poor sanitation.10–13 However, the preva-
lence of H. pylori infection among shelter users in this
study (31%; 95% CI, 22%–41%) was similar to levels
reported for healthy young adults in the United States
(26%–27%) and in the general population of Canada
(35%–38%).23–26 Because our study included only per-
sons who were using homeless shelters, it is unknown
whether this finding is generalizable to homeless people
living on the street or in outdoor encampments.

Management of Dyspepsia in Homeless Patients
Our findings suggest that clinicians seeing homeless

patients should routinely ask whether they have symp-
toms of dyspepsia, and if so, provide appropriate care.
However, current guidelines for the management of
dyspepsia may be difficult to implement for homeless
patients. These guidelines recommend prompt investiga-
tion of new-onset dyspepsia in patients >50 years old or
patients with associated alarm features (persistent vomit-
ing, gastrointestinal bleeding or anemia, presence of
abdominal mass, unexplained weight loss, dysphagia).3

Although endoscopic investigation is preferred, this may
be difficult to achieve for homeless patients, because more
than half of all homeless people in the United States lack
health insurance.1 In addition, the unstable and transient
nature of homeless people’s lives can make it difficult for

TABLE 1. Demographic and Clinic Characteristics of
Homeless Persons (n = 100)

Characteristic Number*

Age, years
19–34 33
35–49 49
50–69 18

Sex
Male 79
Female 21

Place of birth
Canada or United States 77
Other country 22
Unknown 1

Race/ethnicity
White 63
Black 8
Aboriginal/Native Indian 8
Other 21

Duration of current episode of homelessness, years
r1 59
>1 to r2 11
>2 to r5 19
>5 10
Unknown 1

Current use of aspirin or NSAID 28
Current smoker 87
Alcohol use (last 3 months)
4 to 7 times per week 13
2 to 3 times per week 15
1 time per week 15
1 to 3 times per month 12
<1 time per month 17
None 28

Dyspepsia symptom score
Mean±SD 15.0±6.4
8 to 15 67
16 to 20 16
21 to 30 14
31 to 40 3

Upper stomach pain in last 3 months
None 67
Mild 15
Moderate 9
Severe 5
Very Severe 4

History of gastrointestinal conditions
Gastric ulcer 23
Duodenal ulcer 9
Surgery for ulcers (stomach, duodenum) 7
Any history of peptic ulcer disease 26
Gastritis 12
Esophagitis 2
Reflux 13
Gastric cancer 0
Bleeding from the stomach or bowels 19

NSAID, nonsteroidal anti-inflammatory drug.
*n=100; thus, the number and percent are identical.
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them to keep appointments for procedures.14 The post-
procedure recovery process can be complicated by the
lack of a suitable living environment.14

For patients younger than 50 years and with no
alarm features, guidelines suggest medical therapy with a
proton-pump inhibitor or H2-receptor antagonist if the
dominant symptom is heartburn and/or regurgitation or
if the patient has a negative test forH. pylori infection.3 In
homeless patients, the feasibility of urea breath testing for
H. pylori infection may be limited by the need to arrange
a separate visit to a healthcare facility equipped to
conduct this test. Serologic testing can be performed more
easily, although lack of health insurance may still be an
issue. When healthcare providers prescribe medications to
homeless patients, they should be aware of their potential

need for access to reduced-cost medications or free
samples.14,27 To facilitate adherence, medication regimens
should be as simple as possible, with once-daily dosing
preferred.14

Study Limitations
Certain factors may limit the interpretation and

generalizability of our results. This study did not enroll
homeless persons living outside of shelters because of the
difficulty of obtaining a representative sample of the
street-dwelling population. The use of serologic testing
for H. pylori infection was dictated by practical con-
siderations related to the recruitment of participants in
the shelter setting; however, this method may have
overestimated the prevalence of infection owing to
persistence of IgG antibodies in individuals from whom
the organism had previously been eradicated.28–30

This study’s relatively small sample size limited its
power to detect associations between various individual
characteristics and the prevalence of dyspepsia and H.
pylori infection. In addition, this study was conducted in a
single city, and the generalizability of our findings to
other localities is unknown. However, the characteristics
of homeless adults in Toronto have been found to be
similar to those of homeless populations in other urban
areas in North America.31

CONCLUSIONS
This study, the first to assess dyspeptic symptoms in

a representative sample of homeless persons by means of
a previously validated instrument, indicates that dyspep-
sia is more common among homeless shelter users than in
the general population. Although clinical guidelines for
the management of dyspepsia are available, unique
challenges are encountered when attempting to manage
dyspeptic symptoms in homeless persons. The diagnosis
and management of gastrointestinal problems in this
vulnerable population should be coordinated with multi-
disciplinary primary healthcare teams that are experi-
enced in providing care for this population.14

ACKNOWLEDGMENTS
The authors thank Neal den Hollander and the

Ontario Public Health Laboratory for assistance in
performing the serologic testing.

REFERENCES
1. Burt M, Aron LY, Lee E, et al. Helping America’s Homeless:

Emergency Shelter or Affordable Housing? Washington, DC: The
Urban Institute Press; 2001.

2. Hwang SW, Dunn JR. Homeless people. In: Galea S, Vlahov D, eds.
Handbook of Urban Health: Populations, Methods, and Practice.
New York: Kluwer/Plenum; 2005.

3. Veldhuyzen van Zanten SJ, Flook N, Chiba N, et al. An evidence-
based approach to the management of uninvestigated dyspepsia in
the era ofHelicobacter pylori. Canadian Dyspepsia Working Group.
CMAJ. 2000;162(Suppl 12):1–23.

4. Talley NJ, Silverstein MD, Agreus L, et al. AGA technical review:
Evaluation of dyspepsia. American Gastroenterological Associa-
tion. Gastroenterology. 1998;114:582–595.

TABLE 2. Odds Ratio Estimates of Potential Risk Factors for
Upper Stomach Pain* (n = 100)

Risk Factor

Unadjusted

Odds Ratio

(95% CL)

Adjusted

Odds Ratio

(95% CL)

Age >50 years 0.7 (0.1, 3.2) —
Male sex 1.4 (0.4, 5.4) —
Born outside Canada or
United States

0.7 (0.2, 2.5) —

Nonwhite ethnicity 3.4 (1.2, 9.7) 3.5 (1.1, 10.9)
Current episode of
homelessness >12 months

1.0 (0.3, 2.7) —

NSAID or aspirin use 1.4 (0.5, 4.1) —
Smoker 2.9 (0.4, 24.0) —
Alcohol use >3 times per week 0.8 (0.2, 4.0) —
History of pertinent gastrointestinal
conditions**

8.5 (2.5, 28.3) 8.6 (2.5, 29.6)

H. pylori seropositivity 0.6 (0.2, 2.0) —

CL, confidence limits; NSAID, nonsteroidal anti-inflammatory drug.
*Defined as moderate, severe, or very severe upper stomach pain during the

past 3 months.
**Any history of gastric ulcer, duodenal ulcer, gastritis, esophagitis, reflux, or

bleeding from the stomach or bowels.

TABLE 3. Odds Ratio Estimates of Potential Risk Factors for
H. pylori Seropositivity (n = 91)*

Current Risk Factor

Unadjusted Odds Ratio

(95% CL)

Age >50 years 4.6 (1.4, 15.8)
Male sex 1.9 (0.6, 6.3)
Born outside Canada or United States 1.8 (0.7, 4.9)
Nonwhite ethnicity 0.4 (0.2, 1.2)
Current episode of homelessness >12 months 0.8 (0.3, 2.1)
NSAID or aspirin use 0.8 (0.3, 2.1)
Smoker 1.4 (0.3, 5.6)
Alcohol use >3 times per week 1.3 (0.4, 5.0)
Dyspepsia symptom score >20 0.2 (0.1, 1.2)
Presence of upper stomach pain** 0.6 (0.2, 2.0)
History of gastric or duodenal ulcer 1.1 (0.4, 2.9)

CL, confidence limits; NSAID, nonsteroidal anti-inflammatory drug.
*Serologic testing for H. pylori infection was indeterminate for nine subjects.
**Defined as moderate, severe, or very severe upper stomach pain during the

past 3 months.

J Clin Gastroenterol � Volume 40, Number 5, May/June 2006 Dyspepsia in Homeless Adults

r 2006 Lippincott Williams & Wilkins 419



5. Kurata JH, Nogawa AN. Meta-analysis of risk factors for peptic
ulcer: Nonsteroidal antiinflammatory drugs, Helicobacter pylori,
and smoking. J Clin Gastroenterol. 1997;24:2–17.

6. Castell DO, Murray JA, Tutuian R, et al. Review article: The
pathophysiology of gastro-oesophageal reflux disease: oesophageal
manifestations. Aliment Pharmacol Ther. 2004;20:14–25.

7. Weinreb L, Goldberg R, Perloff J. Health characteristics and
medical service use patterns of sheltered homeless and low-income
housed mothers. J Gen Intern Med. 1998;13:389–397.

8. Szerlip MI, Szerlip HM. Identification of cardiovascular risk factors
in homeless adults. Am J Med Sci. 2002;324:243–246.

9. Rosenstock S, Jorgensen T, Bonnevie O, et al. Risk factors for
peptic ulcer disease: a population based prospective cohort study
comprising 2416 Danish adults. Gut. 2003;52:186–193.

10. Rosenstock SJ, Andersen LP, Rosenstock CV, et al. Socioeconomic
factors in Helicobacter pylori infection among Danish adults. Am J
Public Health. 1996;86:1539–1544.

11. Moayyedi P, Axon AT, Feltbower R, et al. Relation of adult lifestyle
and socioeconomic factors to the prevalence of Helicobacter pylori
infection. Int J Epidemiol. 2002;31:624–631.

12. Peach HG, Pearce DC, Farish SJ. Helicobacter pylori infection in an
Australian regional city: prevalence and risk factors. Med J Aust.
1997;167:310–313.

13. Oderda G. Transmission of Helicobacter pylori infection. Can J
Gastroenterol. 1999;13:595–597.

14. Bonin E, Brehove T, Kline S, et al. Adapting Your Practice: General
Recommendations for the Care of Homeless Patients. Nashville:
Health Care for the Homeless Clinicians’ Network, National Health
Care for the Homeless Council; 2004.

15. Malaty HM, Evans DG, Evans DJ Jr, et al. Helicobacter pylori in
Hispanics: comparison with blacks and whites of similar age and
socioeconomic class. Gastroenterology. 1992;103:813–816.

16. Graham DY, Adam E, Reddy GT, et al. Seroepidemiology of
Helicobacter pylori infection in India. Comparison of developing
and developed countries. Dig Dis Sci. 1991;36:1084–1088.

17. Al-Moagel MA, Evans DG, Abdulghani ME, et al. Prevalance of
Helicobacter (formerly Campylobacter) pylori infection in Saudi
Arabia, and comparison of those with and without upper gastro-
intestinal symptoms. Am J Gastroenterol. 2005;85:944–948.

18. Kuykendall DH, Rabeneck L, Campbell CJ, et al. Dyspepsia: How
should we measure it? J Clin Epidemiol. 1998;51:99–106.

19. Veldhuyzen van Zanten SJ, Tytgat KM, Pollak PT, et al. Can
severity of symptoms be used as an outcome measure in trials of
non-ulcer dyspepsia and Helicobacter pylori associated gastritis?
J Clin Epidemiol. 1993;46:273–279.

20. Tougas G, Chen Y, Hwang P, et al. Prevalence and impact of upper
gastrointestinal symptoms in the Canadian population: findings
from the DIGEST study. Domestic/International Gastroenterology
Surveillance Study. Am J Gastroenterol. 1999;94:2845–2854.

21. Harris SN, Mowbray CT, Solarz A. Physical health, mental health,
and substance abuse problems of shelter users. Health Soc Work.
1994;19:37–45.

22. Segal SP, Gomory T, Silverman CJ. Health status of homeless and
marginally housed users of mental health self-help agencies. Health
Soc Work. 1998;23:45–52.

23. Replogle ML, Glaser SL, Hiatt RA, et al. Biologic sex as a risk
factor for Helicobacter pylori infection in healthy young adults. Am
J Epidemiol. 1995;142:856–863.

24. Smoak BL, Kelley PW, Taylor DN. Seroprevalence of Helicobacter
pylori infections in a cohort of US Army recruits. Am J Epidemiol.
1994;139:513–519.

25. Perez-Perez GI, Bhat N, Gaensbauer J, et al. Country-specific
constancy by age in cagA+ proportion of Helicobacter pylori
infections. Int J Cancer. 1997;72:453–456.

26. Veldhuyzen van Zanten SJ, Pollak PT, Best LM, et al. Increasing
prevalence of Helicobacter pylori infection with age: continuous
risk of infection in adults rather than cohort effect. J Infect Dis.
1994;169:434–437.

27. Hwang SW, Gottlieb JL. Drug access among homeless men in
Toronto. CMAJ. 1999;160:1021.

28. Atherton JC. Non-endoscopic tests in the diagnosis of Helicobacter
pylori infection. Aliment Pharmacol Ther. 1997;11(Suppl 1):
11–20.

29. Chiba N, Lahaie R, Fedorak RN, et al. Helicobacter pylori and
peptic ulcer disease: Current evidence for management strategies.
Can Fam Phys. 1998;44:1481–1488.

30. Fallone CA, Loo VG, Barkun AN. Utility of serology in
determining Helicobacter pylori eradication after therapy. Can J
Gastroenterol. 1998;12:117–124.

31. Goering P, Tolomiczenko G, Sheldon T, et al. Characteristics of
persons who are homeless for the first time. Psychiatric Services.
2002;53:1472–1474.

Hwang et al J Clin Gastroenterol � Volume 40, Number 5, May/June 2006

420 r 2006 Lippincott Williams & Wilkins


