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Abstract

AIM: To determine the prevalences of symptoms con-
sistent with gastroesophageal reflux disease (GERD)
and dyspepsia in South America.

METHODS: A telephone survey was conducted among
adult owners of land-based telephones in Sdo Paulo,
Brazil, using previously validated computer-assisted
sampling and survey protocols. The Portuguese-
language survey included (1) sociodemographic char-
acteristics (e.g., weight, height, smoking) and comor-
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bidities; (2) dietary habits; (3) presence of symptoms
consistent with GERD or dyspepsia within the prior 3
mo; and (4) use of medications and other therapies to
manage symptoms. Data were stratified post-Aoc into
three homogeneous geographical regions of S3ao Paulo
according to the Social Exclusion Indices of the districts
and postal codes. Survey response data from each re-
spondent were weighted by the numbers of adults and
landline telephones in each household. The analyses
were weighted to account for sampling design and to
be representative of the Sdo Paulo population accord-
ing to city census data.

RESULTS: Among 4570 households contacted, an adult
from 3050 (66.7%) agreed to participate. The nonre-
sponse rate was 33.3%. The mean (SE) respondent
age was 42.6 (16.0) years. More than half of all respon-
dents were women (53.1%), aged 18 through 49 years
(66.7%), married or cohabitating (52.5%), and/or
above normal-weight standards (/.e., 35.3% overweight
and 16.3% obese). A total of 26.5% of women were
perimenopausal. More than 20% of respondents re-
ported highly frequent symptoms consistent with GERD
(e.g., gastric burning sensation = 20.8%) or dyspepsia
(e.g., abdominal swelling/distension = 20.9%) at least
once per month. Prevalences of these symptoms were
significantly (approximately 1.5- to 2.0-fold) higher
among women than men but did not vary significantly
as a function of advancing age. For instance, 14.1% of
women reported that they experienced stomach burn-
ing (symptom of GERD) at least twice per week, com-
pared to 8.4% of men (P = 0.012 by ;° test). A total
of 15.7% of women reported that they experienced
abdominal swelling (symptom of dyspepsia) at least
twice per week, compared to 6.4% of men (P < 0.001
by ° test). Despite frequent manifestations of GERD or
dyspepsia, most (= 90%) respondents reported that
they neither received prescription medications from
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physicians, nor took behavioral measures (e.g., dietary
modifications), to manage symptomes.

CONCLUSION: Symptoms consistent with dyspepsia
and GERD are prevalent in Brazil and represent major
public-health and clinical challenges.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Among residents of Sao Paulo responding to
our survey, approximately 21% reported that they ex-
perienced highly frequent symptoms consistent with
gastroesophageal reflux disease (GERD) or dyspepsia
at least once per month in the prior 3 mo. Prevalences
of these symptoms were significantly (about 1.5- to
2.0-fold) higher among women than men but did not
vary significantly as a function of advancing age. De-
spite frequent manifestations of GERD or dyspepsia,
most (= 90%) respondents reported that they neither
received prescription medications from physicians, nor
took behavioral measures (e.g., dietary modifications),
to manage symptoms.
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Sweden'. Incidences of GERD are comparatively low,
including 5.4 per 1000 person-years in the United States
and 4.5 per 1000 person-years in the United Kingdom!"*",
The high ratio of prevalence to incidence of these condi-
tions exemplifies their chronic nature” and may also be
consistent with suboptimal managementm.

A telephone survey in Australia suggested that women
more frequently experienced symptoms of dyspepsia (e.g.,
early satiety, bloating, nausea), whereas men more fre-
quently experienced symptoms of GERD (eg., regurgita-
tion, heartburn)m. However, overall evidence concerning
associations between gender, age (and other sociodemo-
graphic characteristics) and prevalences of self-reported
GERD and dyspeptic symptoms is conflicting;

Limited data about symptoms consistent with GERD
and dyspepsia are available for South America. Brazil-
ian evidence-based consensus guidelines identified three
key treatment objectives to manage GERD effectively:
(1) resolve symptoms; (2) heal any mucosal lesions; and
(3) prevent or minimize recurrent GERD and/or its
complicationsm. According to these guidelines, many
patients with GERD require counseling concerning the
chronic nature of their condition and the need for long-
term treatment adherence. However, limited information
is available concerning the prevalences of self-reported
symptoms of GERD and dyspepsia, as well as health-
seeking behaviors, among Brazilian adults.

Objectives

The chief purposes of this study were to: (1) estimate the
prevalences of self-reported symptoms consistent with
GERD and dyspepsia among adult inhabitants of Sio
Paulo; and (2) investigate potential patient characteristics
associated with these symptoms.

INTRODUCTION

MATERIALS AND METHODS

Functional gastrointestinal disorders (FGIDs) are com-
mon chronic conditions. These disorders can affect the
entire gastrointestinal (GI) tract, with a large spectrum
of symptoms in the absence of any identifiable organic
causes. Dyspepsia, irritable-bowel syndrome, and con-
stipation are examples of these disorders. On the other
hand, gastroesophageal reflux disease (GERD) is an or-
ganic GI disorder that is typically more prevalent'”.

Both dyspepsia and GERD can reduce health-related
quality of life™" cause psychological distress”, and/or
impair sleep'”, activities of daily living, worker productivi-
ty[w], and leisure time. Dyspepsia is linked to an estimated
2 million visits to United States primary-cate physicians
and 40% of all United States gastroenterology referrals
cach year'"”. FGIDs also account for up to 50% of office
time spent with patients by gastroenterologistsl“].

Adverse consequences of these conditions are well
documented®?, As many as 1 in 5 North Americans ex-
periences GERD. The point prevalence of GERD ranges
from 0.1% to 5.0% in China; 5.1%-10.0% in Southern
Europe; and 10.1%-15.0% in the United Kingdom and
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Ethics

The study protocol was reviewed by an institutional Eth-
ics Committee of the Faculty of Public Health of the
University of Sio Paulo (FPH/USP). For telephone
interviews, interviewers explained that participation was
voluntary and that there would be neither any penalty for
refusing to participate (or withdrawing consent) nor com-
pensation for participating, Telephone respondents pro-
vided informed oral consent, and these were recorded. All
data were held confidential, and interviewees were advised
that they could communicate with the principal investiga-
tor M.R.D.O.L.) or the FPH/USP Ethics Committee.

Target respondents

The study targeted adult inhabitants of Sdo Paulo who
owned landline telephones. A probabilistic sample was
conducted using a computer-assisted telephone inter-
viewing survey system. Potential respondents were cate-
gorized as to gender and age groups. Data were stratified
post-hoc into three homogeneous geographical regions of
Sdo Paulo according to the Social Exclusion Indices of
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Table 1 Distribution (%) of the study sample and the popu-

lation of Sao Paulo according to age, gender, and educational
level

Characteristic Study population Sao Paulo population
Age, yr
18-29 26.50 25.71
30-39 21.88 22.22
40-49 19.61 20.25
50-59 16.91 15.15
= 60 15.11 16.67
Gender
Male 40.35 46.93
Female 59.65 53.07
Educational level, yr
<8 36.02 42.88
9-11 41.64 35.41
=12 22.34 21.71

the districts and postal codes.

Analysis
Sample size: The following algebraic expressions were
used to determine the desired sample size:

n=me deff

m=(1-P)/[Pa ()

Where P denotes the prevalence of symptoms consistent
with GERD or dyspepsia in the study population (esti-
mated a priori at 20%); cv (p) signifies the maximum toler-
ated coefficient of variation when estimating the ratio in
the sample (fixed at 17%); and deff is the design effect.

The deff value was fixed at 2. When contacting adults
by landline, we used a raffle to determine which mem-
ber of the household would be interviewed. The use of
weights to compensate different probabilities of select-
ing each house member introduced a deff of 1.2. Further
weights were introduced after stratification to minimize
no-replies and noncoverage, leading to a deff of 1.6.
Given a total deff of 2, we determined that 280 interviews
were needed in each study domain. The smallest domain
comprised men aged = 50 years (10.8% of the adult
population of Sio Paulo according to 2000 census data):
280/0.108 = 2592 (desited sample size rounds to 2600).
Assuming a response rate of 85%, we needed to dial at
least 3000 telephone numbers.

Further assuming that 30% of telephones would not
be eligible, the total number of telephone numbers was
conservatively estimated at 5000. To achieve the desited
sample size, we used a systematic raffle of 10000 tele-
phone listings in Sdo Paulo, organized by area code and
hence implicitly stratified by geographical region. Given
the likelihood of nonresponses and ineligible telephones,
we expected that 5000 telephone numbers would be
reached for interviews after receiving a series of 25 first
raffled replies. After discarding telephone numbers that
did not correspond to homes or were inactive, we ex-
pected that the product of the proportions of telephones
answered and of dwellers agreeing to participate in the
sutvey would be 80%.
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Survey methodology

The questionnaire included four parts: (1) sociodemo-
graphic characteristics (e.g., weight, height, smoking) and
comorbidities; (2) dietary habits; (3) presence of symp-
toms consistent with GERD or dyspepsia in the ptior 3
mo, according to the Brazilian Consensus of GERD and
Rome Il definitions of each condition; and (4) use of
medications and other therapies to manage symptoms.
The survey required approximately 20 min for each intet-
viewee to complete.

Interviewers were trained by a Sdo Paulo field super-
visor (M.R.D.O.L.) in November 2010. M.R.D.O.L. also
served as a central authority to answer calls from inter-
viewers in the field.

The interviewing software and survey instrument
were developed and validated using two subsamples (50
individuals in each) of respondents. In a pilot study, the
first 50 interviews were conducted initially by telephone,
followed by face-to-face interviews in the household 2
to 7 d later. For the next 50 subjects, the sequence was
reversed. The pilot study was conducted from Novem-
ber 23, 2010, through Match 1, 2011. Validation of our
survey data was based on the pilot-study findings of: (1)
high agreement between interview modalities with regard
to comorbidities (k = 0.61; P < 0.001) and (2) no sig-
nificant differences between mean age, body mass index
(BMI), and the grade of evaluation of dietary quality (each
P > 0.070) as reported by respondents across the two
interview modalities. These items also showed high intra-
class correlation coefficients (tic > 0.78; P < 0.001).

Sample weighting

A two-step data-weighting procedure was performed.
The first step adjusted for different probabilities of selec-
tion among respondents, and the second (post-stratifica-
tion) weighting step adjusted for imbalances caused by
potential nonresponse and noncoverage bias between the
study sample and population of Sdo Paulo.

In the first step, data from each respondent were
weighted by the numbers of adults and of landline tele-
phones in each household. The second step further ac-
counted for biases due to nonresponse and incomplete
landline coverage by comparing distributions of the study
sample population to distributions for the city of Sio
Paulo according to age, gender, and educational level (10
population strata; Table 1). Population characteristics for
Sao Paulo were obtained from the National Survey on
Households (Pesquisa Nacional por Amostra de Domici-
lios [PNAD] Populac¢ao). This survey was conducted in
2008 by the Instituto Brasileiro de Geografia e Estatistica
(IBGE; http:/ /www.ibge.gov.bt).

Proportions of females and better-educated subjects
(t.e., those with = 9 or = 12 school years) were higher
in the EpiGastro population. In order to correct for
these sample imbalances, post-stratification weights were
adjusted. To calculate population weights, composite
distributions per gender, age, and educational attain-
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Table 2 Distribution (%) of the study sample and the population of Sao Paulo according to age, gender, and educational level

Gender Age, yr Educational level, yr
Study sample Sao Paulo
<8 9-11 =12 <8 9-11 =12

Male

18-39 0.035403 0.120343 0.049406 0.060640 0.115868 0.053637

40-59 0.057332 0.051783 0.036460 0.085150 0.045360 0.034538

=60 0.036196 0.008190 0.008322 0.051568 0.009390 0.013051
Female

18-39 0.044254 0.151651 0.083752 0.056661 0.124781 0.067006

40-59 0.107266 0.072391 0.040026 0.100748 0.050135 0.038357

=60 0.079789 0.012021 0.005416 0.074009 0.008595 0.010505

Table 3 Sample weights applied in the post-stratification

adjustment

Gender Age, yr Educational level, yr
<8 9-11 =12
Male
18-39 1.71285 0.96281 1.08564
40-59 1.48523 0.87597 0.94728
=60 1.42470 1.14654 1.56820
Female
18-39 1.28037 0.82282 0.80006
40-59 0.93924 0.69256 0.95830
=60 0.92757 0.71496 1.93950

ment (number of school years completed) were obtained
for the Sao Paulo and EpiGastro populations across 18
categories for each population (9 categories for each
gender within each population; Table 2). By computing
ratios between values in the two populations across the
18 categories of gender, age, and educational level, post-
stratification weights were generated (Table 3).

Final weights were computed by multiplying the de-
signed weight by the post-stratification weight. Notably,
there was only slight variation between the final weights.
Coefficients of variation for the final weights were < 1%,
suggesting that introduction of the population weights
did not affect the overall accuracy of the results.

Statistical analysis

Descriptive statistics were generated for the sample char-
acteristics. Correlations between symptoms consistent
with GERD or dyspepsia by respondent gender or age
were assessed using 12 tests with a two-tailed o0 = 0.05 (@
priori significance level of P < 0.05). Electronic data en-
try was supported by Delphi language (dbase). Statistical
analyses were conducted using the Statistical Package for
the Social Sciences Version 14.0 for Windows (SPSS 14.0).

RESULTS

Survey response rate

Among 4570 households contacted, one adult from 3050
(66.7%) agreed to participate in the survey. A total of
1344 (29.4%) of all individuals screened refused to par-
ticipate before receiving any explanation of the survey,
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and a further 176 (3.9%) did so after receiving an expla-
nation, for a nonresponse rate of 33.3%.

Population characteristics

Overall characteristics: The mean (SE) age of the entire
study population was 42.6 (16.0) years, and the median
was 41.0. Most subjects were women (53.1%), aged 18
through 49 years (66.7%), and had never smoked (60.5%;
Table 4). Majorities of respondents were married or
cohabitating (52.5%). A total of 26.5% of women were
perimenopausal. Slightly more than one-half (57.1%) of
the study sample had some high-school or college educa-
tion, and neatly one-half were employed (Table 4).

Nutritional status and dietary habits: Nearly half of
the study population reported that they had normal nutri-
tional status (45.8%), while slightly more than half were
either overweight (35.3%) or obese (16.3%).

Daily consumption of fruit (40.2%), green vegetables
(43.3%), or legumes (35.2%) was each reported by more
than one-third of respondents. One-third or more con-
sumed fruit (34.4%), green vegetables (33.7%), or legumes
(41.3%) 2-4 d each week. On the other hand, 5%-7% of
respondents reported that they never consumed the above
food groups. Most respondents reported that they drank
coffee every day (56.2%), whereas 29.2% never consumed
coffee.

GI conditions and comorbidities: The most frequently
reported GI condition (by = 2% of respondents) was
gastritis (19.0%), followed by GERD (6.1%), hemor-
thoids (4.8%), irritable-bowel syndrome (3.1%), and ulcer
(2.0%). Other Gl comorbidities included esophagitis
(1.9%), colitis (0.6%), diverticulitis (0.6%), ulcerative coli-
tis (0.4%), anotexia/bulimia (0.1%), and Crohn’s disease
(0.1%).

The most frequent non-GI complaint was headache
(19.3%). Signs and symptoms of the following conditions
were also recorded: hypertension (19.1%), depression
(12.9%), diabetes (6.7%), thyroid disorder (5.2%), heart
disease (4.9%), and asthma (3.5%).

Frequencies of symptoms consistent with GERD and

dyspepsia
GERD: In all, 27.3% of respondents experienced a
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Table 4 Patient characteristics'

Characteristic n (%)
Gender
Male 1153 (46.9)
Female 1875 (53.1)
Age group, yr
18-29 689 (25.0)
30-49 1338 (41.7)
50-59 498 (16.6)
60-69 286 (10.0)
=70 217 (6.7)
Nutritional status
Malnourished 78 (2.6)
Normal 1322 (45.8)
Overweight 998 (35.3)
Obese 466 (16.3)
Smoking
Never 1860 (60.5)
No, stopped 675 (22.9)
Yes, <10 cigarettes/d 219 (7.0)
Yes, 10-20 216 (7.4)
Yes, > 20 58 (2.2)
Marital status’
Single 1037 (35.8)
Married/RDP 1520 (52.5)
Divorced 220 (5.7)
Widowed 239 (6.1)
Education
< 4" grade 526 (19.2)
5"-8" grades 610 (23.7)
(in)Complete high school 1209 (35.4)
(in)Complete college 676 (21.7)
Employment status’
Employed 1436 (48.6)
Self-employed 382 (13.9)
Housewife 450 (13.0)
Unemployed 241 (8.4)
Other (not employed) 474 (16.2)

'Excludes people who refused to provide information; “Malnutrition was
indicated by a body mass index (BMI) < 18.5 kg/m” normal by a BMI =
18.5-24.9 kg/m’, overweight by a BMI = 25.0-29.9 kg/m’, and obese by a
BMI = 30 kg/m?’; *Some percentages do not sum to 100 because of round-
ing. RDP: Registered Domestic Partner (for cohabitants).

sensation of stomach burning: 20.8% at least once per
month and 6.5% less frequently (Figure 1). Correspond-
ing data for heartburn (or chest burning sensation),
included 22.7% (total): 18.2% at least once monthly and
4.5% less frequently. A total of 17.3% of respondents
reported regurgitation: 12.9% at least once monthly and
4.4% less frequently. Approximately 10% of subjects
reported excessive salivation (ie., sialorrrhea). Fewer than
5% of respondents reported difficulty swallowing (dys-
phagia; 4.2%) or painful swallowing (odynophagia; 2.4%).

Dyspepsia: Abdominal swelling or distension was re-
ported by 26.8% of survey participants: 20.9% at least
once, and 5.9% less than once, monthly (Figure 2). Cor-
responding data for bloating/sensation of fullness wete
21.9%, 17.6%, and 4.3%, respectively. More than 20%
of respondents reported satiety after consuming a small
amount of food: 15.9% at least once monthly and 4.2%
less than once monthly. Fewer than 20% of respondents
reported abdominal pain or discomfort (13.0% at least
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Figure 1 Frequencies of symptoms consistent with gastroesophageal
reflux disease. x/mo: Times per month.
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Figure 2 Frequencies of symptoms consistent with dyspepsia. x/mo:
Times per month.

once monthly and 4.4% less than once monthly) or nau-
sea (11.5% and 4.1%, respectively). Fewer than 10% of
respondents (9.4%) reported vomiting, including 6.0% at
least once monthly.

Distributions of symptoms consistent with GERD by
gender and age

GERD by gender: Compared to their male counter-
parts, significantly higher (> 1.5-fold) frequencies of
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Table 5 Distribution of symptoms consistent with gastro-

esophageal reflux disease, by gender 7 (%)

Male Female Total P value
Heartburn
No 1074 (92.3) 1649 (87.5) 2723 (89.8) 0.047
= 2x/wk 79(7.7) 226 (12.5) 305 (10.2)
Sensation of stomach burning
No 1065 (91.6) 1635 (85.9) 2700 (88.6) 0.012
> 2x/wk 88 (8.4) 240 (14.1) 328 (11.4)
Regurgitation
No 1116 (96.7) 1728 (91.4) 2844 (93.9) <0.001
= 2x/wk 37 (3.3) 147 (8.6) 184 (6.1)
Difficulty swallowing
No 1136 (98.5) 1827 (97.1) 2963 (97.7) 0.012
= 2x/wk 17 (1.5) 48 (2.9) 65 (2.3)
Painful swallowing
No 1149 (99.6) 1850 (98.6) 2999 (99.1) 0.009
= 2x/wk 4(0.4) 25 (1.4) 29 (0.9)
Excess salivation
No 1108 (96.0) 1779 (94.7) 2887 (95.3) 0.274
= 2x/wk 45 (4.0) 96 (5.3) 141 (4.7)

P values by 4 tests. Numbers and percentages calculated based on post-hoc
weighting. x/wk: Times per week.

women reported most symptoms consistent with GERD
occurring at least twice per week, including heartburn (P
= 0.047), a sensation of stomach burning (P = 0.012), re-
gurgitation (P < 0.001), difficulty swallowing (P = 0.012),
and/or painful swallowing (P = 0.009 »s men by ;(2 tests;
Table 5).

GERD by age: No symptom of GERD correlated sig-
nificantly with age groups (Table 6).

Interventions to manage symptoms consistent with
GERD
Most respondents (86.4%) reported that they used no
medications that reduce GERD symptoms (Table 7).
Among the minority of subjects who took medications,
most used prescription medications (62.6% of those
with “yes” responses about taking medications) or self-
medicated (34.2%). The findings in Table 7 indicate that
only about 14% of all respondents with available data
used medications to manage GERD symptoms.

The vast majority of respondents (96.7%) took no
other measures, including dietary modification or con-
sumption of herbal teas, to manage GERD symptoms.

Distributions of symptoms consistent with dyspepsia by
gender and age

Dyspepsia by gender: Significantly higher (> 2-fold)
frequencies of women (s men) reported that symptoms
compatible with dyspepsia occurred at least twice weekly
(Table 8). These included impaired digestion (P < 0.001
»s men), a sensation of postprandial gastric fullness after
consuming a small amount of food (P < 0.001), abdomi-
nal swelling or distension (P < 0.001), and abdominal
pain (P < 0.001). Nausea and vomiting occurring at least
twice weekly were also significantly more frequent among
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women: 9.0% compared to 2.7% of men (P < 0.001)
for nausea and 3.0% compared to 1.4%, respectively, for

vomiting (P = 0.040 each by ;(2 test).

Dyspepsia by age: No symptom consistent with dys-
pepsia correlated significantly with age groups (Table 9).

Interventions to manage symptoms consistent with
dyspepsia

Most respondents used no medications that reduce dys-
peptic symptoms (88.9%; Table 10). Of the minority
(11.1%) who did, most reported that they received pre-
scriptions from their physicians (57.4%) or self-medicat-
ed (40.8%). Most survey participants also reported that
they did not use other, nonpharmacologic interventions
(96.0%). Among the minority of respondents who did,
65.5% used herbal teas and 25.5% modified their diets.

DISCUSSION

Approximately 20% of EpiGastro survey respondents
reported highly frequent symptoms consistent with dys-
pepsia or GERD, yet most (about 90%) respondents did
not receive medications and/or use other measures to
manage symptoms. Symptoms wetre reported significantly
more frequently by women than men. Frequencies of
self-reported GI symptoms did not vary significantly as a
function of age.

These results are broadly consistent with findings
from a survey of individuals at least 16 years of age in 22
Brazilian cities, in which 4.6% of respondents reported
heartburn symptoms and 7.3% GERD. Paralleling our
data, prevalences of heartburn and GERD were higher
in females than males. Another study, in Southern Brazil,
found an approximately 50% higher prevalence of dys-
peptic symptoms in women than men'”.

A retrospective review of 1021 subjects in Mexico
City demonstrated that 41 (4.0%) persons had dyspepsia
according to Rome I criteria"”. Among these individu-
als, 85.4% were women and 14.6% men (P < 0.001).
Among the dyspepsia subgroup, 85.0% of women re-
ported ulcer-like symptoms (zs 15.0% of men) and 83.3%
reported dysmotility-like symptoms (s 16.7% of men).
On the other hand, 33.3% of men considered the best
description of their dyspepsia to be nausea (vs 2.9% of
women), and 16.7% of men reported frequent vomiting
(vs 0 women; P = 0.0014)"",

Dysmotility-like symptoms may result from heightened

sensitivity of visceral afferents, potentially in tandem with
[

autonomic dysregulation, in women " 1n fact, women
may process or encode noxious visceral stimuli differently
from men, and these differences may be modulated by
5-hydroxytryptamine type 3 receptors of the amygdala
and prefrontal cortex in central pain-processing networks
and also by female reproductive hormones' >, Some
studies have challenged the hypothesis of enhanced vis-
ceral pain perception in women, however™. Gender role

socialization may also contribute to a female proclivity for
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Table 6 Distribution of symptoms consistent with gastroesophageal reflux disease, by age group (yr) n (%)

Variable 18-29 30-49 50-59 60-69 =70 Total P value
Heartburn
No 624 (91.1) 1182 (88.2) 449 (88.4) 259 (92.0) 209 (94.5) 2723 (89.8) 0.152
= 2x/wk 65 (8.9) 156 (11.8) 11.6) 27 (8.0) 8 (5.5) 305 (10.2)
Sensation of stomach burning
No 612 (88.5) 1176 (87.6) 444 (86.9) 261 (91.2) 207 (95.2) 2700 (88.6) 0.067
= 2x/wk 77 (11.5) 162 (12.4) 54 (13.1) 25 (8.8) 10 (4.8) 328 (11.4)
Regurgitation
No 650 (93.9) 1261 (94.5) 465 (93.3) 264 (92.7) 204 (93.1) 2844 (93.9) 0.847
= 2x/wk 39 (6.1) 77 (5.5) 33 (6.7) 22 (7.3) 13 (6.9) 184 (6.1)
Difficulty swallowing
No 672 (97.6) 1314 (98.1) 490 (98.1) 278 (96.8) 209 (96.6) 2963 (97.7) 0.523
= 2x/wk 17 (2.4) 24 (1.9) 8 (1.9) 8(3.2) 8 (3.4) 65 (2.3)
Painful swallowing
No 681 (98.7) 1326 (99.1) 497 (99.9) 282 (99.1) 213 (98.3) 2999 (99.1) 0.160
= 2x/wk 8 (1.3) 12 (0.9) 1(0.1) 4(0.9) 4(1.7) 29 (0.9)
Excess salivation
No 666 (96.9) 1264 (94.1) 480 (96.3) 269 (94.0) 208 (96.4) 2887 (95.3) 0.095
= 2x/wk 23 (3.1) 74 (5.9) 18 (3.7) 17 (6.0) 9 (3.6) 141 (4.7)

P values by 4 tests. Numbers and percentages calculated based on post-hoc weighting. x/wk: Times per week.

Table 7 Distribution of treatments for symptoms consistent

with gastroesophageal reflux disease

Table 8 Distribution of symptoms consistent with dyspepsia,
by gender n (%)

Treatment n (%) Variable Male Female Total P value
Medication Impaired digestion
No 2609 (86.4) No 1094 (94.5)  1615(86.1)  2709(90.0)  <0.001
Yes: 419 (13.6) > 2x/wk 59 (5.5) 260 (13.9) 319 (10.0)
Prescribed by physician 270 (62.6) Sensation of fullness'
Self-medicated 140 (34.2) No 1094 (947) 1652 (88.0) 2746 (91.1)  <0.001
Recommended by family/friends 5 (1.4) > 2x/wk 59 (5.3) 223 (12.0) 282 (8.9)
Recommended by pharmacist 9(3.2) Abdominal swelling
Other therapies/ measures No 1081 (93.6) 1578 (84.3) 2659 (88.7) <0.001
No 2932 (96.7) > 2x/wk 72 (6.4) 297 (15.7) 369 (11.3)
Yes: 96 (3.3) Abdominal pain
Dietary changes or restrictions 32 (32.8) No 1107 (95.9) 1701 (90.6) 2808 (93.1) <0.001
Herbal teas 55 (57.4) = 2x/wk 46 (4.1) 174 (9.4) 220 (6.9)
Other' 14 (14.7) Nausea
No 1124 (97.3)  1719(91.0) 2843 (940)  <0.001
'Includes one individual who answered "yes" but refused to provide fur- = 2x/wk 29 (2.7) 156 (9.0) 185 (6.0)
ther information. Numbers and percentages calculated based on post-hoc Vomiting
weighting. No 1140 (98.6) 1819 (97.0) 2959 (97.8) 0.040
> 2x/wk 13 (1.4) 56 (3.0) 69 (2.2)

reporting dyspepsia, as women may find it more socially
acceptable (s men) to report this condition’s painful or
distressing abdominal symptoms[zsl.

A previous, North American telephone survey of
21,128 adults concerning upper GI symptoms found
that heartburn was the most commonly reported condi-
tion (by 6.3% of respondents)m. In this study, the most
frequent symptom reported at least once monthly was
early satlety, in 23.0% of respondents: 25.8% of women
and 20.1% of men. Of respondents reporting frequent
GI symptoms, nearly twice as many women (7 = 2558;
28.2%) reported bloating (7 = 1170; 12.9%), nausea (7 =
1082; 11.9%), or vomiting (# = 3006; 3.4%) compared to
1445 (17.2%) men reporting these symptoms: bloating
(m = 699; 8.3%), nausea (7 = 573; 6.8%), or vomiting (#
= 173; 2.1%). Among all respondents reporting clinically
relevant GI symptoms with any frequency, about twice as
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'After consuming a small amount of food. P values by 7* tests. Numbers
and percentages calculated based on post-hoc weighting. x/wk: Times per
week.

many women as men reported bloating [z = 505 (2.9%)
vs n = 289 (1.7%)], postprandial fullness [z = 364 (2.1%)
vs n =261 (1.5%)], or eatly satiety [# = 609 (3.5%) vs n =
315 (1.8%)]. On the other hand, proportions of respon-
dents with heartburn, regurgitation, or dysphagia were
more similar between gendersm

Opverall, however, evidence concerning a female gen-
der proclivity for dyspepsia and GERD is conflicting, as
are population data associating advancing age with the
prevalences of these conditions'™*"”"**** In terms of
age, epidemiologic data are quite mixed” . Two studies
found an increased prevalence of GERD with advancing
age, but the trend reversed at later ages' >, In the previ-
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Table 9 Distribution of symptoms consistent with dyspepsia, by age group (yr) 7 (%)

Variable 18-29 30-49 50-59 60-69 =170 Total P value

Impaired digestion
No 622 (90.6) 1182 (89.5) 437 (88.1) 257 (88.6) 211 (97.1) 2709 (90.0) 0.091
= 2x/wk 67 (9.4) 156 (10.5) 61 (11.9) 29 (11.4) 6(2.9) 319 (10.0)

Sensation of fullness'
No 614 (89.7) 1199 (90.3) 463 (93.0) 263 (92.7) 207 (95.0) 2746 (91.1) 0.361
= 2x/wk 75 (10.3) 139 (9.7) 35 (7.0) 23 (7.3) 10 (5.0) 282 (8.9)

Abdominal swelling
No 609 (88.8) 1161 (87.8) 429 (87.7) 255 (89.9) 205 (94.7) 2659 (88.7) 0.445
= 2x/wk 80 (11.2) 177 (12.2) 69 (12.3) 31 (10.1) 12 (5.3) 369 (11.3)

Abdominal pain
No 638 (93.0) 1232 (92.5) 463 (93.6) 267 (93.9) 208 (95.4) 2808 (93.1) 0.742
= 2x/wk 51 (7.0) 106 (7.5) 35 (6.4) 19 (6.1) 9 (4.6) 220 (6.9)

Nausea
No 643 (92.8) 1245 (93.6) 478 (95.8) 267 (93.0) 210 (97.6) 2843 (94.0) 0.227
= 2x/wk 46 (7.2) 93 (6.4) 20 (4.2) 19 (7.0) 7 (2.4) 185 (6.0)

Vomiting
No 667 (97.0) 1308 (98.1) 489 (97.8) 281 (97.8) 214 (98.5) 2959 (97.8) 0.660
= 2x/wk 22 (3.0) 30 (1.9) 9(22) 5(22) 3 (15) 69 (2.2)

! After consuming a small amount of food. P values by 7 tests. Numbers and percentages calculated based on post-hoc weighting. x/wk: Times per week.

Table 10 Distribution of treatments for symptoms consistent

with dyspepsia

Concerning gender, one longitudinal study and four
cross-sectional studies examined the influence of sex
on GERD symptoms, and found no significant associa-

.. 1 (%) tion"”**". On the other hand, many of these studies did
Medication not include pregnant women, who experienced GERD
No 2668 (88.9) symptoms more frequently than men in one study, as did

Yes: 360 (11.1) smokers and overweight individuals®".

Is)rffsmb;?l l:y ; hysician igg Eig :i In this context, previous tesearch found an interaction
elr-medicate . .
o 17 between age, habitus, and GERD. Our study included
Recommended by family/friends 7(1.9) 53.1% women, and 51.6% of all respondents reported
Other therapies/ measures that they were Overweight or obese.

I;IO Zfzg (EEl) In a prior study, women with body mass index (BMI)
o . (*.0) values above 35 kg/ m” had a more than 6-fold increased
Dietary changes or restrictions 31 (25.5) K .

Herbal teas 91 (65.5) relative risk of GERD (OR = 6.3; 95%CI: 4.9-8.0) com-
Other' 18 (11.6) pated to their counterparts with a BMI below 25 kg/

"Includes one individual who answered "yes" but refused to provide fur-
ther information. Numbers and percentages calculated based on post-hoc
weighting.

ously cited Brazilian study of 22 cities, the prevalence of
GERD increased as a function of advancing age, from
51.4% of those aged 16 to 25 years to 73.8% of those
aged > 55", However, the prevalence of heartburn ap-
peared to decrease with age. Another, southern Brazil-
ian cross-sectional population study using Rome criteria
suggested that the prevalence of frequent dyspepsia (and
specifically dysmotility-type dyspepsia) decreased with
advancing age from the decade of 20-29 to = 70 years'".

A study of 1476 residents of Malmd, Sweden (mean
age = 49.9 years) that dichotomized its population found
similar prevalences of reflux symptoms in those aged <
40 or > 40 years . One limitation of these population-
based studies is that they are based on subjective symp-
toms rather than other, objective signs, such as reflux
esophagitis, which may be more severe and/or frequent
in eldetly patients[lz].
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m”™. After adjustment for increasing BMI, endogenous
female reproductive hormone levels were not associated
with GERD, in another study"”.

Regarding other behavioral risk factors, approxi-
mately 83% of our study population did not smoke, and
45%-58% of respondents reported that they consumed
coffee (58%), green vegetables (55%), legumes (45%),
and/or fruit (49%) at least 5 d per week. Exposute to
citrus fruits and fruit juices can precipitate GERD iz
excess gastric acid or non-acid mechanisms. Overall,
most behavioral risk factors apart from obesity do not
seem to have a strong influence on incidences of GERD
and dyspepsia, although cigarette smoking may be most
strongly associated as a trigger of GERD (particulatly in

Cn[36]>[12’29-31’37].

Our results might underestimate total numbers and
frequencies of patients with symptoms of dyspepsia and
GERD, and also overestimate medication use, compared
to the general population. First, higher proportions of
individuals who agree to participate in surveys may be
more health conscious, better educated, more financially
resoutceful, and/or more likely to seek and receive care
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to minimize chronic illnesses compared to those refusing
to participate (ze., effects of selection bias) B,

Second, the EpiGastro study included only residences
with landline telephones. Homes lacking landlines may be
less economically advantaged, and their occupants may
have worse self-rated health™. In an Australian study,
men and women with low socioeconomic status reported
a significantly increased relative risk of upper dysmotility
syndromes compared to their counterparts in the upper
four quintilesm].

Third, our study did not capture data from Sio Paulo
residents who used cellular telephones.

As a group, United States residents who exclusively
use cell phones are disproportionately male, single, mo-
bile, young, and residing in rental housing, according to
one study™. On average, cell-only adults more frequently
engage in risky health behaviors (e.g., smoking, binge
drinking), experience financial difficulties in obtaining
regular health care, and yet report superior health sta-
tus ™, A previous Brazilian study found that young peo-
ple with low incomes were more affected by symptoms
of dyspepsiaw. Prevalences of GERD have also been
associated with reduced educational attainment in other
societies” .

Fourth, as low as we found the proportions of all
respondents receiving prescription medications (< 9%),
these data may have overestimated actual prescription
use because participants in telephone surveys may be
less likely than nonparticipants to report adverse health-
seeking behaviors, such as not having health insurance or
not receiving or using prescription medications. Fifth and
finally, additional surveys need to be cartied out in dif-
ferent geographic and social settings. Asian studies have
found that the prevalence of symptomatic GERD and
consultations for dyspepsia were significantly higher in

rural (u5 urban and/or suburban) residents™**,

Potential study strengths and limitations
Our a posteriori weighting and mixed-mode survey design
may have helped to limit noncoverage and other forms
of bias. By telephone company estimates performed
for our survey, more than three-quarters of our target
population owned landlines. A previous Brazilian study
determined that a minimum landline coverage of 70%
(in Southern and Central-West metropolitan areas) was
necessary to avoid coverage bias'"”. One other potential
bias is that most of our survey participants were women,
who are more likely (#s men) to respond to health surveys
in general, report physical symptoms, seek medical atten-
tion for constipation, and use laxatives to manage symp-
toms"*™". Women also seek medical consultation for dys-
pepsia more frequently than men in some societies' ™",
The participation rate (67%) was acceptable. In one
of the largest epidemiologic studies of upper GI dis-
orders performed by telephone, the complete-survey
nonresponse rate exceeded our rate of 33%", Telephone
surveys typically have higher nonresponse rates than
household surveys™. Caller identification mechanisms
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tend to screen out younger and/or unmartied adults,
members of ethno-racial minorities, and homes with
young children®™. Given its cross-sectional nature, our
study also could not provide context as to the natural his-
tory of symptoms consistent with dyspepsia or GERD,
or accurately account for waxing and waning symptoms
over time. Development of intercurrent illnesses can
influence patients’ GI symptom recall”. However, the
survey reference interval of 3 mo used in our study was
shorter than recall intervals employed in a number of
other telephone surveys' 7, potentially limiting recall bias.

On the other hand, it is somewhat concerning that
only about 6% of our respondents reported physician
diagnoses of GERD, yet more frequently reported symp-
toms compatible with such diagnoses. This disparity may
reflect limited access to cate (among members of lower-
socioeconomic strata) and the fact that symptoms of
dyspepsia and GERD often go unreported to, and/ot
uninvestigated by, physicians. An estimated 48% of cases
of dyspepsia are uninvestigated in Brazil™. In other (US)
populations, 75% of patients with FGIDs never consult
with physicians®™,

In conclusion, approximately 21% of respondents
from Sio Paulo reported highly frequent symptoms
consistent with GERD (eg., gastric burning sensation =
20.8%) ot dyspepsia (¢g., abdominal swelling/distension
= 20.9%). However, most respondents did not report
that they had received diagnoses of these conditions,
or medications to manage them, from their physicians.
Women were significantly (approximately 1.5- to 2-fold)
more likely to report symptoms of GERD and dyspep-
sia than men, but there was no significant association
between advancing age and self-reported symptoms of
these conditions. Further research is needed to assess
the potential effects of these disorders on daily activities,
diet, sleep, and worker productivity.
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Background

Symptoms of gastroesophageal reflux disease (GERD) and dyspepsia are dis-
tressing to many patients and often erode their quality of life. Ratios of preva-
lence to incidence of GERD are high and hence consistent with this condition’s
chronic nature and potentially suboptimal management.

Research frontiers

Limited data are available concerning the prevalences of self-reported symp-
toms consistent with GERD and dyspepsia in Brazil, particularly within the city
of Sao Paulo.

Innovations and breakthroughs

Some telephone surveys have revealed that women more frequently experi-
ence symptoms of dyspepsia, whereas men more frequently experience
symptoms of GERD. Overall, however, studies differ concerning associations
between gender, age (and other sociodemographic characteristics) and preva-
lences of self-reported GERD and dyspepsia. Data are limited regarding self-
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reported symptoms of these conditions, and measures taken to manage them,
among persons in South America.

Applications 11
By conducting telephone and face-to-face surveys of individuals in S&o Paulo
concerning symptoms of GERD and dyspepsia, as well as measures taken to

manage them, this study may help to further delineate the public-health dimen-

sions and clinical challenges presented by these chronic conditions. Observa- 12

tions of substantial frequencies of self-reported symptoms of GERD and dys-

pepsia, coupled with low overall frequencies of medication use and/or lifestyle

modification to manage these conditions, might suggest an unmet need in this

urban Brazilian population. 13

Terminology

GERD is an organic disorder characterized by symptoms of gastric-acid reflux,

whereas dyspepsia is a “functional,” upper gastrointestinal condition character-

ized by abdominal distension and other forms of discomfort. 14

Peer review

This manuscript “Epidemiology of upper gastrointestinal symptoms in Brazil

(EpiGastro): A population-based study according to sex and age group” is a

very interesting article. 15
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