
ABSTRACT
Background: few studies have reported the onset and disap-

pearance rates of gastroesophageal reflux symptoms (GERS) in
the population.

Aim: to assess the occurrence and disappearance rates of
GERS in Spain, and their impact on health-related quality of life
(HRQL).

Participants and methods: participants were selected at
random from the general population of Madrid in age and sex
strata. They were interviewed at home twice, 6 months apart. He-
artburn, acid regurgitation and consultation were assessed with
the gastroesophageal reflux questionnaire, and HRQL with the
SF-36.

Results: 709 individuals were included, and 451 (63.6%)
were re-interviewed 6 months later. Among the 325 individuals
without GERS, 9 developed weekly symptoms (2.2% [95% CI:
0.8, 3.4%]); 2 (22%) consulted because of GERS. Among the 34
subjects reporting weekly GERS initially, 26 did not report them
at 6-months. Onset of GERS was associated with worsening
scores in the physical summary of SF-36 (delta = -6.6 [95%
CI: -11.8, -1.42]), while disappearance with an improved score
(delta = -3.0 [95% CI: 0.0, 5.9]).

Conclusion: despite the lower prevalence of GERS in Spain,
the occurrence rate is 2.2% in 6 months; however symptoms di-
sappeared in more than half of subjects six months later. Develo-
ping GERS was associated with reduced HRQL, and their disap-
pearance with improvement.
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INTRODUCTION

Several cross sectional surveys have shown that gas-
troesophageal reflux symptoms (GERS) are frequent in
Western populations, with a prevalence ranging from 10
to 30% (1,2), and with substantial geographic differences
(3). However, information regarding GERS onset is scar-
ce. An analysis of primary care databases reported a gas-
troesophageal reflux disease (GERD) incidence of 4.5
and 5.4 per 1,000 person-years (4,5), though these data
represent only the incidence of subjects newly diagnosed
with the disease, and might be highly dependent on con-
sultation behavior.

Also the incidence of GERS in the general population
has been estimated in a few studies. In 1992, Talley et al.
provided the first population-based estimation, reporting
an incidence of 43 persons-year with weekly GERS in
white Americans (6). Two studies have reported an inci-
dence of GERS of 3% at 3 months (7) and 2.2-2.6% ye-
arly (8) in Scandinavian populations. Moayyedi et al. re-
ported a 3% incidence of frequent GERS at 2 years in a
British population (9). Finally, in Asians the onset of
newly weekly GERS has been estimated at 1.5% yearly
with an incidence of monthly GERS of 4% at one year
(10).

Since GERS are known to come and go, both their on-
set and the disappearance rates are important to unders-
tand the dynamics of GERS over time. To date, only th-
ree studies have reported the disappearance rate of
GERS, providing figures of 353 per 1,000 persons-year (6),
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243 per 1000 persons-year (monthly symptoms) (10), and
a 59-77% disappearance rate of frequent heartburn at one
year (7).

GERS are associated with a worse health-related qua-
lity of life (HRQOL) in community subjects (11-13), but
it is unknown to what extent it is directly related to the
occurrence of symptoms since no follow-up information
exists. Also adequate treatment of GERS leads to HRQL
improvement (14,15), but it has not been established
whether it also occurs with the spontaneous disappearan-
ce of symptoms.

The prevalence of GERS keeps a steady level in the
population along a short period of time. In that situation,
prevalence is directly related to occurrence and inversely
related to disappearance, so both parameters are impor-
tant to understand the differences in prevalence of GERS
worldwide. Thus, the main aim of our study was to esti-
mate the occurrence and disappearance rates of GERS at
6 months in the Spanish population. Also, we aimed at
assessing the consultation behavior induced by GERS, as
well as the changes in HRQL associated with modifica-
tions in symptomatic status.

PARTICIPANTS AND METHODS

Study participants were selected through random sam-
pling, stratified by age and sex, from the 2003 population
census of Madrid. In total, 709 individuals were intervie-
wed at home between April 2005 and June 2005. Six
months later, responders to the first interview were invi-
ted to a follow-up interview. All interviews were done by
professional personnel trained specifically in the study
methods. A quarter of all interviews were reviewed by
study supervisors through phone calls, to check inconsis-
tencies and other aspects of data quality.

The study was approved by the Hospital Clínico San
Carlos Ethics Committee, and all individuals signed an
informed consent to participate.

Data on GERS were obtained with the Gastro-Esopha-
geal Reflux Questionnaire (16) (GERQ), validated for
use in the Spanish population (17). This questionnaire
comprises 80 questions organized into sections, and a list
of psychosomatic symptoms, referring to the preceding
year. Heartburn was defined as a burning feeling that ri-
ses through the chest, and acid regurgitation as liquid co-
ming back into the mouth leaving a bitter or sour taste. A
subject was deemed to suffer GERS when he/she repor-
ted heartburn and/or acid regurgitation, irrespective of its
frequency, severity or duration. Symptoms were defined
as “frequent” if they occurred at least weekly and “occa-
sional” if they occurred less frequently. The frequency
was defined, in each case, in terms of the individual cha-
racteristics of heartburn and acid regurgitation, taking the
more frequent when both symptoms were reported.
Symptom recall time was one year during the baseline in-
terview and 6 months at the follow-up interview.

GERQ also collects information on the frequency of
use of antisecretory drugs, both proton-pump inhibitors
(PPIs) and H2-blockers, which was checked against the
medication packages. Study participants were also asked
whether they had attended a medical consultation becau-
se of heartburn or acid regurgitation. Lastly, the SF-36, a
generic HRQL instrument, was also used at the baseline
and follow-up interviews. SF-36 is a widely used, gene-
ric instrument for measuring HRQOL. We used the vali-
dated Spanish version (18), which has been shown to be
equivalent to the original and other translations (19). Sco-
res relative to the normative population were obtained for
the eight SF-36 dimensions (physical functioning, role-
physical, bodily pain, vitality, general health, social func-
tioning, role-emotional, and mental health) that are sum-
marized in two composite scores (physical and mental).
For each SF-36 scale, and for the physical and mental
summaries, the scores ranged from 0 to 100. In all cases,
the higher the score, the better was HRQL.

A prevalent case was defined as the reporting of GERS
at the time of the baseline interview. An incident case
was defined as the reporting of GERS at the follow-up in-
terview among participants who were GERS-free at base-
line. GERS were considered to disappear when the sub-
jects reported them at the first interview but not in the
follow-up interview. Occurrence and disappearance rates
were calculated on the basis of reporting weekly GERS.

Six-month changes in the physical and mental sum-
mary scores of the SF-36 were tested with the paired Wil-
coxon’s test.

RESULTS

Among the 2,652 individuals invited to participate,
709 accepted, 524 accepted but were rejected because
their strata were already completed, and 1,419 refused to
participate. A total of 451 of the 709 participants comple-
ted the follow-up interview 6 months later. Thus, the res-
ponse rate for the initial interview was 46.5%, and the ac-
ceptance rate for follow-up was 63.6%. No substantial
differences in socio-demographic variables, reflux symp-
tom characteristics, risk factors of GERS, and medica-
tions used were found between those who completed the
follow-up interview and those who did not, except a hig-
her proportion of women among those who were follo-
wed up (Table I).

Prevalence of GERS

Among the 709 subjects who completed the first inter-
view, 60 reported weekly GERS (8.5%; 95% CI 6.4 to
10.5%), and 136 less than weekly symptoms (19.2%;
95% CI 16.3 to 22.1%).
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Occurrence of GERS

Among the 325 individuals without GERS at baseline,
21 (6.5%; 95% CI 3.2 to 9.2%) reported less than weekly
symptoms and 5 (1.5%; 95% CI 0.2 to 2.8%) weekly
symptoms 6 months later. Among the 92 subjects
with less than weekly symptoms at the baseline inter-
view, 4 (4.3%; 95% CI 0.1 to 8.5%) reported weekly
symptoms 6 months later. In all, among the 417 subjects

without GERS or occasional GERS at baseline, 9 deve-
loped weekly symptoms during the 6-month follow up,
corresponding to an onset rate of 2.2% (95% CI 0.8 to
3.4%) per 6 months.

In all, 9 subjects developed weekly symptoms, 26 im-
proved (either disappeared or became occasional), 8 re-
mained with weekly symptoms and 408 kept without
symptoms or they were only occasional. Table II shows
differences between these groups of subjects in socio-de-
mographic and anthropometric variables, and in known
risk factor of GERS.

Medical consultation because of GERS

At baseline, 28 of 126 (22.2%) subjects with occasio-
nal or weekly GERS reported having consulted with their
physician in the preceding year. Eight of 30 subjects
(26.6%) with new-onset GERS visited the doctor because
of GERS; of them, 6 had developed less than weekly
symptoms and 2 weekly symptoms. Just 2 subjects had a
diagnostic test ordered. As for the whole sample, 2 sub-
jects developed weekly GERS and were evaluated by a
physician (a proxy of diagnosis with GERD); that repre-
sents 0.44% of the whole sample in a six-month period.

Disappearance rate of GERS

Among the 92 individuals with less than weekly
symptoms at the baseline interview, 66 (71.2%; 95% CI
62.5 to 80.9%) did not report GERS 6 months later.
Among the 34 subjects with weekly symptoms at base-
line, 20 reported no symptoms and 6 reported less than
weekly symptoms 6 months later. Among those with
weekly GERS at baseline, PPI therapy was reported by
only 6 subjects whose symptoms disappeared. In analy-
ses excluding those without PPI therapy, the disappea-
rance rate of GERS was 58.8% (95% CI 42.2 to 75.3%)
at 6 months.

Impact of onset and disappearance of GERS on
quality of life

As shown in table III, onset of weekly GERS was as-
sociated with a significant worsening in the physical
summary of the SF-36 (∆ = -6.6; 95% CI -11.8 to -1.42).
In contrast, the disappearance of weekly GERS was asso-
ciated with an improvement in the physical summary (∆
= 3.0; 95% CI 0.0 to 5.9).

DISCUSSION

Our study provides, for the first time, figures on the
onset and disappearance rates of GERS in a Mediterrane-
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Table I. Characteristics of participants completing and not
completing follow-up at 6 months

Completed follow-up
No (n = 258) Yes (n = 451)

Gender (females)* 127 (49.2%) 259 (57.4%)
Age (years) 46.2 ± 18.9 44.4 ± 17.2

Marital status
Married 127 (49.2%) 225 (49.9%)
Single 88 (34.1%) 148 (32.8%)
Other 43 (16.7%) 78 (17.3%)

Education level
School 87 (33.7%) 145 (32.2%)
High school 112 (43.4%) 192 (42.6%)
College 59 (22.9%) 114 (25.3%)

Working status
Working 145 (56.2%) 280 (62.1%)
Unemployed 24 (9.3%) 27 (6.0%)

Retired 42 (16.3%) 49 (10.9%)
Housewife 31 (12.0%) 63 (14.0%)
Student 16 (6.2%) 32 (7.1%)

Smoking
Never 134 (51.9%) 251 (55.7%)
Former 42 (16.3%) 53 (11.8%)
Current 82 (31.8%) 147 (32.6%)

Alcohol
Never or rarely 135 (52.3%) 249 (55.2%)
1-6 drinks per week 95 (36.8%) 168 (37.3%)
Daily or more 28 (10.9%) 34 (7.5%)

NSAID use 22 (8.5%) 27 (6.0%)
Family history

of esophago-gastro-duodenal diseases 29 (11.2%) 29 (6.4%)
of gastroesophageal reflux 6 (2.3%) 16 (3.5%)

Spouse history
of esophago-gastro-duodenal diseases 9 (3.5%) 15 (3.3%)
of gastroesophageal reflux 10 (3.9%) 11 (2.4%)

Use H2 Blockers 16 (6.2%) 26 (5.8%)
Use of PPI 39 (15.1%) 58 (12.9%)
Body mass index (kg/m2) 26.3 ± 5.0 26.2 ± 5.3
Psychosomatic symptom score 11.3 ± 12.6 10.6 ± 12.2
Gastroesophageal reflux symptoms

Any frequency 70 (27.1%) 126 (27.9%)
Weekly 26 (10.1%) 34 (7.5%)

For continuous variables, mean ± standard deviation is provided; *p < 0.05 Fis-
cher’s test. NSAID: non-steroidal anti-inflammatory drug; PPI: proton pump inhi-
bitors.
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an population, as well as information on the changes in
HRQL associated with GERS onset and disappearance.

The onset rate of GERS might be a good estimate of its
true incidence, since our study sample was designed to be
representative of the population of Madrid. Although
Madrid does not necessarily reflect the whole country,
previous research in Spain did not show any difference in
the prevalence or characteristics of GERS between rural
and urban media, or any other geographical variation (2).
The onset rate of 2.2% at 6 months may reasonably co-
rrespond to an annual rate around 4%. This figure is simi-
lar to the 4.4% incidence rate reported in the US (6).
Thus, it is not likely that the lower prevalence of GERS
in Spain (2) versus the US (1) is due to a lower incidence
of GERS.

The disappearance of GERS is the other factor deter-
mining its prevalence in the population. Our estimate of
the disappearance rate of GERS should be considered

with caution due to the small number of subjects with
weekly symptoms at baseline. Although it is difficult to
estimate confidently the annual rate, it seems to be higher
than the 37% reported in the US (6). In view of these re-
sults, we hypothesize that the disappearance rate of
GERS is an important contributor to the differences in the
prevalence of GERS across populations, with equal or
greater importance than the incidence rate. Future studies
should confirm this hypothesis.

Figures for incident cases of GERS are similar to those
in Great Britain from primary care databases (20), which
are a good reference for Spain because of the similar high
rate of consultation, around 25% per year (21). We used
as a proxy of newly diagnosed GERD those cases with
weekly symptom onset who consulted with a physician
because of them. It suggests a rate of new GERD diagno-
sis around 0.5-1% in an environment with a 25% consul-
tation rate for reflux symptoms yearly. Areas with lower
consultation rates would have a lower rate of new diag-
noses of GERD, but this remains to be shown.

Current guidelines for managing GERD (22-24) re-
commend a limited work-up initially in patients consul-
ting their primary care physician for GERS. Although our
study does not formally intend to explore how Spanish
physicians follow these guidelines, it clearly shows that
the use of diagnostic tests for GERD in Spain is fairly
low. Moreover, our results strongly support this appro-
ach, since the high spontaneous disappearance rate in the
short term implies that procedures are unneeded in most
cases.

Cross-sectional surveys have shown that a family his-
tory of GERS, overweight, and PSS scores are the main
risk factors for GERS (2,25). Only one study, however,
has reported which factors predict the onset of new
symptoms, showing that anxiety and high educational le-
vel were longitudinally associated with the onset of
GERS (10). Weight gain was associated with GERS of
short duration (1 year or less) (26) and such factor also
predicted GERS during pregnancy in a longitudinal
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Table II. Socio-demographic and anthropometric variables, and risk factors of gastroesophageal reflux symptoms (GERS),
according to changes in GERS over the six-month follow-up

Remained without GERS disappeared Onset of GERS Remained with
GERS (n = 408) (n = 26) (n = 9) GERS (n = 8)

Gender (% females) 55.9% 80.8% 55.6% 62.5%
Age (years) 44.7 ± 17.4 45.2 ± 17.4 35.1 ± 18.4 39.1 ± 9.8
Change in PSC -3.0 ± 9.7 -11.6 ± 18.1 -1.4 ± 10.2 -4.5 ± 18.7
BMI at baseline 26.0 ± 5.0 27.5 ± 7.2 28.6 ± 7.8 27.7 ± 6.4
Change in weight 0.2 ± 3.9 -2.4 ± 10.8 1.1 ± 5.3 0.1 ± 2.3
% with occasional GERS at baseline 21.6% - 44.1% -
Family history of GERD/EGD 9.1% 11.5% 22.2% 25%
NSAID use
No intake 92.1% 84.6% 100% 75%
Onset of intake 2.4% 3.8% 0% 0%
Ceases the intake 3.9% 11.5% 0% 0%
Keep the intake 1.2% 0% 0% 25%

PSC: psychosomatic symptom score; BMI: body mass index; GERD: gastroesophageal reflux disease; EGD: esophago-gastric diseases.

Table III. Impact of change in weekly gastroesophageal
reflux symptoms (GERS) on the physical and mental

summary scores of the SF-36 questionnaire over a six-
month follow-up

Basal interview Follow-up p value*
interview

Physical summary score
Remained without GERS (n = 408) 51.9 ± 8.1 52.5 ± 7.4 0.2
Disappearance of GERS (n = 26) 47..8 ± 8.4 50.8 ± 7.8 0.04
Onset of GERS (n = 9) 53.6 ± 8.2 47.0 ± 8.0 0.007
Remained with GERS (n = 8) 43.5 ± 11.8 49.7 ± 9.0 0.07

Mental summary score
Remained without GERS (n = 408) 51.1 ± 8.4 52.0 ± 6.7 0.3
Disappearance of GERS (n = 26) 44.5 ± 12.4 50.8 ± 8.0 0.01
Onset of GERS (n = 9) 45.5 ± 12.9 52.8 ± 7.8 0.07
Remained with GERS (n = 8) 45.9 ± 12.2 48.9 ± 13.2 0.3

*Wilcoxon´s test.
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study. Although our sample size does not allow us to
draw firm conclusions, our results suggest that weight
gain, occasional GERS, and a family history are predic-
tors of GERS onset, while female gender, losing weight,
and a reduction in PSS were associated with a higher rate
of disappearance. Knowledge of factors associated with
the onset and the disappearance of GERS, especially re-
garding weight changes, is important for developing pre-
venting strategies; thus our results encourage the conduct
of a larger study.

GERS are associated to a lower HRQL in the popula-
tion (11-13), but no study yet has evaluated the change in
HRQL associated with the natural course of symptoms.
Despite our small sample size, GERS onset was clearly
associated with a worsening in physical scores, while
GERS disappearance led to improved physical and men-
tal scores; moreover, HRQL did not change in those who
did not modify their GERS status. It is consistent with re-
sults from therapeutic trials (14,15), and goes further to
the simple cross-sectional identification of lower HRQL
in persons with GERS. Therefore, our results suggest that
symptomatic changes may be responsible for HRQL
changes; they should, nevertheless, be confirmed by lar-
ger longitudinal studies with multivariate analyses, inclu-
ding as potential confounders psychosocial factors,
which actually could explain both symptom development
and the changes in HRQL.

Our study also confirms a prevalence of GERS around
10% in Spain. Two earlier studies reported conflicting re-
sults: one with a prevalence of 10% of weekly GERS (2),
and another study with a prevalence of 15% for 2 or more
symptomatic days per week (28). The low response rate
might be related to the higher prevalence found in the se-
cond study.

The main limitation of our study was the small sample
size, as already discussed. It precluded a full multivariate
analysis and reduced the strength of conclusions. Also,
the low response rate is a limitation; however, the fact
that baseline data were consistent with those from pre-
vious studies (2) lends certain credibility to our results.

In conclusion, despite the lower prevalence of weekly
GERS in Spain, the occurrence rate of GERS was similar
to that seen in other Western societies. However, symp-
toms spontaneously disappeared in more than half of sub-
jects six months later. This calls for some moderation in
performing aggressive procedures to diagnose GERS.
Lastly, developing GERS was associated with reduced
HRQL, and GERS disappearance with improved HRQL
scores.
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