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SUMMARY

Background

Gastro-oesophageal reflux disease (GERD) is a common diagnosis in
primary care; however, there has been no comprehensive review of
the epidemiology of GERD in this setting.

Aim
To review systematically articles that used the General Practice Research
Database to study the epidemiology of GERD.

Methods
Systematic literature searches.

Results

Seventeen articles fulfilled the inclusion criteria. The incidence of GERD
in primary care was 4.5 new diagnoses per 1000 person-years in 1996
(95% CI: 4.4-4.7). A new diagnosis of GERD was associated with being
overweight, obese or an ex-smoker. Prior diagnoses of ischaemic heart
disease, peptic ulcer disease, nonspecific chest pain, nonspecific abdom-
inal pain, chronic obstructive pulmonary disease and asthma were asso-
ciated with a subsequent new GERD diagnosis. A first diagnosis of
GERD was associated with an increased risk of a subsequent diagnosis
of oesophageal adenocarcinoma, oesophageal stricture, chronic cough,
sinusitis, chest pain, angina, gallbladder disease, irritable bowel syn-
drome or sleep problems. Mortality may be higher in patients with a
GERD diagnosis than in those without in the first year after diagnosis,
but not long term.

Conclusion

The General Practice Research Database is an effective way of studying
the epidemiology of GERD in a large population-based primary care
setting.
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INTRODUCTION

Reflux symptoms are common, but there is a contin-
uum of illness from infrequent heartburn through gas-
tro-oesophageal reflux disease (GERD) to oesophagitis
and Barrett’s oesophagus. By convention,
symptoms become indicative of disease when they
start to impair patients’ health-related quality of life’
or when they are associated with demonstrable
oesophageal or extra-oesophageal lesions. Patient sur-
veys have shown that impairment of health-related
quality of life begins with mild symptoms at least
1 day per week.”? Based on these criteria, the preva-
lence of GERD in Western countries has been esti-
mated to be 10-20%.* Surveys using ‘symptomatic
definitions’ have also shown that GERD is associated
with an increased risk of a number of extra-oesopha-
geal syndromes, including chronic obstructive pulmo-
nary disease (COPD), asthma, chronic cough, laryngitis
and chest pain.* > Studies in patients undergoing
endoscopy have reported a strong association between
GERD symptoms and oesophageal lesions, including
reflux oesophagitis, strictures, Barrett's oesophagus
and oesophageal adenocarcinoma.®™®

Gastro-oesophageal reflux disease is also a frequent
cause of consultation in primary care.” However, a
majority of patients with GERD do not consult about
their symptoms.'®"'? Individuals with GERD who are
identified by questionnaire in population-based sur-
veys are therefore unlikely to be the same as the
patients with GERD seen in primary care, where most
GERD is managed. It is therefore possible that associa-
tions seen in primary care may be different from those
identified in population-based surveys. Furthermore,
cross-sectional surveys conducted at a single point in
time can only examine the presence of associations
with potential risk factors and cannot use temporality
to assess causality, whereas primary care records
follow up patients over time.

This aspect of GERD epidemiology can be studied
using primary care databases. The General Practice
Research Database (GPRD) is the largest primary care
database in the world and contains patient data that
are representative of the UK general population. In the
UK, general practitioners (GPs) are responsible for their
patients’ complete medical records, including those
relating to hospitalizations and referrals. The GPRD
contains anonymous patient data that are collected
prospectively for research purposes. The data are
entered by approximately 1500 GPs in the UK and

reflux
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cover a population of over 3 million."”> Demographic
details are recorded for each patient, as are details of
all consultations involving a new diagnosis or a
change of therapy, all drug prescriptions, referrals to
hospital, hospitalizations and details of selected tests
and their results.'*

A number of studies have validated the quality of
information recorded in the GPRD.'* '® These valida-
tion studies have assessed the consistency of the quan-
titative information on the drugs prescribed and the
diagnoses recorded by each participating medical prac-
tice. Studies have also compared the incidence of vari-
ous illnesses and changes in the frequency of
diagnosis recorded in the GPRD with those reported by
other reliable sources in the UK. These studies have
shown the GPRD to be an accurate and complete data
source.

We wanted to study the following aspects of the
epidemiology of GERD in primary care: the incidence
and prevalence of GERD in individuals consulting in
primary care, temporal trends in GERD diagnosis, the
demographic characteristics of patients with GERD,
risk factors preceding a diagnosis of GERD and also
the outcomes of a GERD diagnosis (including the
risks of Barrett’s oesophagus, reflux oesophagitis,
stricture, extra-oesophageal disorders and cancer).
In recent years, a number of studies have used
the GPRD to study these areas and several have
examined different features of the same patient
cohort. A review of these articles has the potential to
provide a more complete picture of the epidemiology
of GERD in the UK than would any one of the stud-
ies on their own. The aim of this paper was therefore
to review these articles systematically and to provide
an overview of the current literature on GERD in the
GPRD.

METHODS

We identified the studies to be covered in the review
by searching PubMed and EMBASE, using the search
string (reflux OR heartburn OR GERD OR GORD OR
gastroesophageal OR proton pump inhibitor) AND
(General Practice Research Database OR GPRD OR
database) AND (UK OR Great Britain). No restriction
was placed on language or the year of publication.
The authors performed independent searches. The
GPRD bibliography and abstracts from Digestive Dis-
eases Week and United European Gastroenterology
Week in 2006 and 2007 were also searched.
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RESULTS

These searches identified 16 published papers and one
abstract from an otherwise unpublished study that
were suitable for inclusion in the review. Only one
study assessed the incidence of a GERD diagnosis and
the demographic factors associated with this diagno-
sis.'” Eight studies addressed other potential risk fac-
tors for a GERD diagnosis,'”** 14 studies examined
the outcomes of a GERD diagnosis'’ ™% ?*7>? and three
studies assessed mortality associated with a GERD
diagnosis.'” ?® 33 No study examined the prevalence
of a GERD diagnosis or temporal trends in GERD diag-
noses. Studies were published between 1999 and 2007;
14 of the 17 studies were published by the same
group. All studies used a cohort design; 14 also used a
nested case-control analysis.

In 13 studies, a new diagnosis of GERD was defined
as the first recorded occurrence of one of the following
diagnoses: gastro-oesophageal reflux, oesophagitis,
acute oesophagitis, peptic oesophagitis, chronic oesoph-
agitis, oesophageal ulcer, oesophageal reflux, reflux
oesophagitis, oesophagus disease, acid regurgitation,
acid reflux or heartburn.'”?> 232 One further study
used the same definition but with the heartburn term
removed.?® Three studies used a cohort of patients with
‘simple reflux’, which was defined as a record of gastro-
oesophageal reflux but no history of anti-reflux opera-
tions, oesophagitis or Barrett’s oesophagus.”®*®

One study carried out a validation exercise.'” Ques-
tionnaires were sent to the GPs responsible for the
patients in a random sample of 12% of the patients in
the GERD cohort; this questionnaire requested that the
GP confirm the initial diagnosis of GERD. Over 90% of
the questionnaires were completed and returned.
Among these questionnaires, 73% of GERD diagnoses
were confirmed to be the first recorded by the GP for
that patient.

Incidence of GERD and demographic
characteristics of patients with newly
diagnosed GERD

The single study that evaluated the incidence of GERD
in the GPRD identified 7159 patients with a new GERD-
related diagnosis in 1996, corresponding to an inci-
dence among individuals aged 2-79 years of 4.5 new
diagnoses per 1000 person-years [95% confidence
interval (CI): 4.4-4.7]."” The incidence of GERD
increased with age until 69 years, with a slight decrease

Incidence per 1000 person-years

0.47
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Figure 1. Incidence of gastro-oesophageal reflux disease
diagnosis in UK general practice (reproduced from Ref.
17, with permission from Blackwell Publishing Ltd.).

thereafter (Figure 1). For both genders, the incidence
was the highest in the 60- to 69-year age range. The
only significant difference between the genders in the
risk of GERD was in patients over 50 years of age, when
women had a slightly higher risk of developing GERD
than men (rate ratio: 1.3; 95% CI: 1.2-1.4)."7

There also appeared to be a greater likelihood of a
GERD diagnosis among patients with higher levels of
healthcare utilization.'” Patients who visited their GP
3-10 times in the previous year had an increased risk
of a new GERD diagnosis [odds ratio (OR): 1.7; 95%
Cl: 1.6-1.9] compared with patients who had made
fewer than three visits. This risk increased even further
among patients who had made more than 10 visits
(OR: 2.9; 95% CI: 2.6-3.3). An increased risk of GERD
diagnosis has also been found in patients who had
recently been referred or hospitalized.'” *°

Prevalence

No GPRD studies published to date have examined the
prevalence of GERD.

Temporal trends

We did not identify any GPRD studies that examined
temporal trends in the diagnosis of GERD.

Associations with lifestyle and behavioural
factors

Comparing 7159 patients with a new GERD-related
diagnosis with 10 000 age- and gender-matched
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controls with no GERD diagnosis, Ruigémez et al.'’

found a small but significant association between a
new diagnosis of GERD and being overweight or obese
[OR: 1.3; 95% CI: 1.2-1.4 for body mass index (BMI)
25-29.9 kg/mz; OR: 1.3; 95% CI: 1.2-1.5 for BMI
>30 kg/m”, compared with BMI 20-24.9 kg/m?] or an
ex-smoker (OR: 1.2; 95% CI: 1.1-1.4, compared with
nonsmokers). However, they found no significant asso-
ciation with current smoking or alcohol consumption.

Associations with other chronic diseases

Ten large longitudinal cohort studies with nested
case-control analysis, two of which studied a GERD
cohort and seven of which studied a cohort of a
related disease, examined associations between a diag-
nosis of GERD and diagnoses of various chronic dis-
eases (Tables 1 and 2). These studies showed that
a prior diagnosis of asthma, COPD, irritable bowel
syndrome (IBS), ischaemic heart disease, peptic ulcer
disease, chest pain, dyspepsia or abdominal pain was
associated with a significant increase in the risk of a
first diagnosis of GERD (Table 1).'7 197212330 Ip the
case of asthma, the risk of a new GERD diagnosis was
found to be the greatest in the first year after asthma
diagnosis.'® A study of 6913 patients with a dyspepsia
diagnosis found that they had a likelihood of receiving
a subsequent GERD diagnosis that was over 60 times
greater than that of patients with no dyspepsia diag-
nosis (n = 11 036).%?

Patients with a GERD diagnosis were also at a sig-
nificantly increased risk of subsequent diagnoses of a
variety of other conditions (Table 2) including chronic
cough, sinusitis, chest pain, angina, gallbladder dis-
ease, IBS and sleep problems.'””?% ?* 3% However,
individuals with a diagnosis of GERD did not have a
significantly increased risk of a subsequent diagnosis
of asthma, COPD, pneumonia, laryngitis, hoarseness,
otitis or extra-oesophageal malignancies.'” % 2% 28

Looking in detail at the association with subsequent
myocardial infarction, a study of 7084 patients with a
first diagnosis of GERD in 1996 found that, when
compared with an age- and gender-matched control
cohort, they had a nonsignificantly increased risk of
myocardial infarction (RR: 1.4; 95% CI: 1.0-1.9) dur-
ing a mean follow-up of 27 months.>> When compared
with the control cohort, the relative risk of subsequent
myocardial infarction was 11.1 (95% CI: 3.3-37.0)
during the first month after GERD diagnosis and 1.1
(95% CI: 0.8-1.5) thereafter, which indicates that
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prodromal ischaemic symptoms may have been misdi-
agnosed as reflux symptoms immediately after onset.
This study found no association between the use of
acid-suppressive drugs and the risk of myocardial
infarction.

Associations with medication use

One study found that patients with a diagnosis of
GERD were more likely to have a current prescription
for nonsteroidal anti-inflammatory drugs (OR: 1.5;
950 CI: 1.3-1.7) or oral steroids (OR: 1.3; 95% CI:
1.0-1.6) than individuals with no GERD diagnosis.'’
However, a second study found no association
between the use of oral steroids (OR: 1.6; 95% CI: 0.7-
3.4) or inhaled steroids (OR: 1.4; 95% CI: 0.9-2.3) and
a diagnosis of GERD in the subset of patients with a
first diagnosis of asthma.'®

Outcomes of a GERD diagnosis

Risk of Barrett's oesophagus and oesophagitis. Almost
three-quarters (73%) of the 805 patients with GERD
who underwent an endoscopy within 3 months of their
diagnosis (11% of those diagnosed) had positive
findings for oesophageal disease.'® Of these, 67% had
oesophagitis recorded in their computerized profile,
and 1% was recorded as having Barrett’s oesophagus.
Male gender (OR: 1.9; 95% CI: 1.3-2.8), increasing age
(OR: 2.1; 95% CI: 1.0-4.1 for ages 50-69 years; OR:
2.8; 95% CI: 1.3-6.3 for ages 70-79 years, compared
with patients aged 19-29 years) and a history of
gastrointestinal bleeding (OR: 3.1; 95% CI: 1.1-8.8)
were associated with positive oesophageal findings
upon endoscopy. In a longitudinal study, patients with
a GERD diagnosis had a substantially higher risk of
developing an oesophageal wulcer than controls
[relative risk (RR): 14.5; 95% CI: 5.1-41.7)."7

Risk of oesophageal stricture. In a study with 5 years’
follow-up, the risk of peptic oesophageal stricture was
found to be markedly increased among patients with a
new diagnosis of GERD compared with individuals with
no GERD diagnosis (RR: 11.7; 95% CI: 4.0-34.1)."7 This
was subsequently confirmed in a second study that
identified incident cases of oesophageal stricture in the
GPRD between January 1994 and December 2000
(n = 536) and compared them with age- and gender-
matched control patients who were free of stricture
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Table 1. Results from cohort studies in the General Practice Research Database showing prior morbidity and medication
use in patients with a subsequent diagnosis of gastro-oesophageal reflux disease (GERD) and their association with a diag-

nosis of GERD

Diagnosis/medication
use in the 12
Study size months
(cohort and prior to the Risk estimate
Study controls) index date (959% CI)
Garcia Rodriguez COPD cohort: n = 1628 COPD RR: 1.5 (1.2-1.8)

et al.”

Ruigémez et al."”

Ruigémez et al.'®
l 20

Ruigomez et al.

Ruigémez et al.>’

Ruigomez et al.*°

Ruigomez et al.**

Wallander et al.??

Wallander et al.?!

Control cohort: n = 14 243
Age: 40-89 years

GERD cohort: n = 7159
Control cohort: n = 10 000
Age: 2-79 years

Asthma cohort: n = 9712
Control cohort: n = 19 334
Age: 2-79 years

Chest pain cohort: n = 13 740

Control cohort: n = 20 000
Age: 2-79 years

GERD cohort: n = 5318
Heartburn cohort: n = 1841
Control cohort: n = 10 000
Age: 2-79 years

Noncardiac chest pain
cohort: n = 3028
Control cohort: n = 9000
Age: 20-79 years
Irritable bowel syndrome
cohort: n = 2932
Control cohort: n = 4968
Age: 20-79 years
Dyspepsia cohort: n = 6913
Control cohort: n = 11 036
Age: 20-79 years
Abdominal pain
cohort: n = 29 299
Control cohort: n = 30 000
Age: 2-79 years

Irritable bowel syndrome
Ischaemic heart disease
Peptic ulcer disease

Painful conditions
Osteoarthritis

Rheumatoid arthritis
Inflammatory bowel disease
Diabetes

COPD

Prescription for NSAIDs
Prescription for oral steroids
Asthma

Chest pain

Increased likelihood of

GERD vs. heartburn diagnosis

in patients with
hiatus hernia
abdominal pain
peptic ulcer disease
chest pain
Noncardiac chest pain

Irritable bowel syndrome

Dyspepsia

Unspecified abdominal pain

OR: 1.6 (1.2-2.1)
OR: 1.7 (1.4-2.1)
OR: 2.5 (1.7-3.6)
OR: 1.7 (1.6-1.8)
OR: 1.0 (0.8-1.2)
OR: 0.8 (0.5-1.3)
OR: 1.0 (0.5-2.4)
OR: 0.7 (0.5-0.9)
OR: 1.3 (1.0-1.8)
OR: 1.5 (1.3-1.7)

)

OR: 1.3 (1.0-1.6

Overall RR: 1.5 (1.2-1.8)

In first year after asthma
diagnosis RR: 2.1 (1.5-2.9)

OR: 3.0 (2.6-3.5)

OR: 2.9 (1.6-5.3)
OR: 1.4 (1.1-1.6)
OR: 1.6 (1.0-2.8)
OR: 1.2 (1.0-1.5)
OR: 2.0 (1.5-2.7)

RR: 2.8 (1.7-4.9)

OR: 62.8 (31.1-127.0)

Rate ratio: 2.7 (1.9-3.8)

CI, confidence interval; COPD, chronic obstructive pulmonary disease; GERD, gastro-oesophageal reflux disease; NSAIDs,
nonsteroidal anti-inflammatory drugs; OR, odds ratio; RR, relative risk.
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Table 2. Results from longitudinal cohort studies in the General Practice Research Database showing subsequent diagnoses
in patients with a diagnosis of gastro-oesophageal reflux disease (GERD) and their association with a diagnosis of GERD

Study size Diagnosis in the
(cohort and 12 months following Risk estimate
Study controls) index date (95% CI)
Garcia Rodriguez GERD cohort: n = 4391 COPD RR: 1.2 (0.9-1.5)
et al.” Control cohort: n = 5118
Age: 40-79 years
Ruigémez et al.'” GERD cohort: n = 7159 Cough OR: 1.7 (1.4-2.1)
Control cohort: n = 10 000 Sinusitis OR: 1.6 (1.2-2.0)
Age: 2-79 years Chest pain OR: 2.3 (1.8-2.8)
Angina OR: 3.2 (2.1-4.9)
Gall bladder disease OR: 3.7 (2.1-6.7)
Pneumonia OR: 1.8 (0.8-3.8)
Asthma OR: 1.4 (1.0-2.1)
COPD OR: 1.1 (0.7-1.7)
Laryngitis OR: 1.1 (0.7-1.8)
Hoarseness OR: 1.5 (0.8-2.9)
Otitis OR: 1.3 (0.9-1.9)
Ruigémez et al.'® GERD cohort: n = 5653 Asthma RR: 1.2 (0.9-1.6)
Control cohort: n = 8105
Age: 2-79 years
Ruigémez et al.?° Chest pain cohort: Unspecified chest pain OR: 2.0 (1.7-2.3)
n =13 740
Control cohort: n = 20 000
Age: 2-79 years
Ruigémez et al.*° Noncardiac chest pain cohort: Noncardiac chest pain RR: 3.9 (2.7-5.7)
n = 3028
Control cohort: n = 9000
Age: 20-79 years
Ruigémez et al.** GERD cohort: n = 6421 Irritable bowel syndrome RR: 3.5 (2.3-5.4)
Control cohort: n = 9387
Age: 20-79 years
Wallander et al.*? Sleep disorder cohort: Sleep problems OR: 1.4 (1.2-1.7)

n =12 437
Control cohort:
n =18 350

Age: 20-79 years

CI, confidence interval; GERD, gastro-oesophageal reflux disease; OR, odds ratio; RR, relative risk.

(n = 5000).>' This study found that patients with stric-
ture were more than eight times more likely to have a
prior diagnosis of GERD than those with no diagnosis
of stricture (OR 8.4; 95% CI: 6.2-11.2).

Risk of oesophageal cancer. Three GPRD studies
found an increased risk of oesophageal adenocarci-
noma in patients with a GERD diagnosis. Ruigomez
et al.'” followed up patients with a GERD diagnosis
for 5 years and found them to be at significantly
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increased risk of oesophageal adenocarcinoma com-
pared with those without a diagnosis of GERD (RR:
6.9; 95% CI: 1.4-32.9). This study included patients
with oesophagitis in the GERD cohort, but excluded
patients with a diagnosis of Barrett's oesophagus.
A second study compared patients with Barrett’s
oesophagus (n = 1677), oesophagitis (n = 6392) or
reflux (n = 6328) with a control cohort that was
selected with no restriction other than having no diag-
nosis of Barrett’s oesophagus (n = 13 416).”” An
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increased risk of oesophageal adenocarcinoma was
observed in patients with reflux (standardized inci-
dence rate ratio: 3.1; 95% CI: 0.6-14.2) and patients
with oesophagitis (standardized incidence rate ratio:
4.5; 95% CI: 1.0-19.6) compared with patients in the
control cohort. This risk was significantly higher in
the patients with Barrett’s oesophagus (standardized
incidence rate ratio: 29.8; 95% CI: 9.6-106.0).

In a study of 287 patients with oesophageal adeno-
carcinoma, 195 with gastric cardia adenocarcinoma,
327 with gastric noncardia adenocarcinoma and 10 000
control patients, Garcia Rodriguez et al.*® found an
increased risk of oesophageal adenocarcinoma in
patients with a history of gastro-oesophageal reflux
symptoms compared with patients with no such history
(OR: 1.67; 95% CI: 1.16-2.40). As expected, no such
association was found with gastric adenocarcinoma.

GERD and mortality. Ruigémez et al.'” found that
patients with GERD had a higher risk of dying in the
first year of follow-up when compared with control
patients with no GERD diagnosis (adjusted RR: 1.6; 95%
CI: 1.1-2.2). However, there was no increase in mortal-
ity risk when the full 5 years of follow-up were consid-
ered. In contrast, Solaymani-Dodaran et al.*® found
increased mortality among GERD patients (n = 6328)
when compared with controls (n = 13 416) in a mean
follow-up period of 1.8 person-years (hazard ratio:
1.16; 95% CI: 1.01-1.33). Only a very small part of this
increased risk was due to an excess of deaths from
oesophageal adenocarcinoma, as the hazard ratio
remained at 1.15 (95% CI: 1.00-1.31) when these cases
were removed.

DISCUSSION

Studies using the GPRD have provided information
about several aspects of the epidemiology of GERD in
a primary care setting. The GPRD has been used to
estimate an overall incidence of GERD in UK primary
care of 4.5 new diagnoses per 1000 person-years,'’
which is similar to the results of an earlier database
study in a US Medicaid population.>* However, this is
lower than estimates of the incidence of GERD from
population-based surveys. For example, in a survey
of 690 individuals from Olmsted County, USA, the
incidence of heartburn once a week or more was 19.6
cases per 1000 person-years.>” In a smaller survey of
197 individuals in Sweden, the incidence of heartburn

was 17.5 cases per 1000 person-years and that of acid
regurgitation 12.4 cases per 1000 person-years.>® >’
This difference in incidence is likely to be due to the
response bias in survey-based studies, the low consul-
tation rate of individuals with GERD'®>%* ?° and the
diagnosis of clinically relevant GERD in only a subset
of patients consulting with reflux symptoms.

Gastro-oesophageal reflux disease may cause or be
an aggravating factor in a number of extra-oesopha-
geal syndromes (Figure 2; Table 3)." > *° The Montreal
Definition of GERD separates these syndromes into
established and proposed associations (Figure 2).! The
GPRD studies provide more evidence to support the
established associations with cough and asthma. How-
ever, this work shows that while patients with asthma
are at an increased risk of a subsequent diagnosis of
GERD, patients with GERD are not at a significantly
increased risk of a diagnosis of asthma.'® A similar
relationship has been found between GERD and
COPD.”* However, the directionality of the association
between GERD and cough has not yet been established
in the GPRD. It is known that a first diagnosis of
GERD increases the risk of a subsequent diagnosis of
cough,'” but the reverse relationship has not yet been
studied in the GPRD. The Montreal Definition also
classified reflux laryngitis syndrome as an established
association; however, no association has been found
in the GPRD between a diagnosis of GERD and a sub-
sequent diagnosis of laryngitis.'” The relationship
between GERD and reflux dental erosion syndrome
has not yet been studied in the GPRD.

Of the four other extra-oesophageal associations
that were proposed by the Montreal Definition, only
sinusitis and otitis have been studied in the GPRD.
Ruigomez et al.'” found that a first diagnosis of GERD
was associated with a significant increase in the risk
of a subsequent diagnosis of sinusitis, but no such
association was seen with otitis. The relationship
between GERD and pharyngitis or idiopathic pulmo-
nary fibrosis has not yet been assessed in either
direction.

GPRD studies have also identified associations
between GERD and a number of other diseases.
However, the directionality of these associations has
not always been clear. For example, a first diagnosis
of either IBS or GERD significantly increases the risk
of a diagnosis of the other condition.?* Similarly, a
first diagnosis of either GERD or noncardiac chest pain
also significantly increases the risk of a diagnosis of
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GERD is a condition that develops when the reflux of gastric content causes troublesome symptoms or complications

Oesophageal
syndromes

Extra-oesophageal
syndromes

Symptomatic syndromes

Symptomatic with
oesophageal injury

Established associations

Proposed associations

!

!

!

!

Studied in the GPRD

* Typical reflux
syndrome

¢ Reflux chest pain
syndrome

Studied in the GPRD

* Reflux oesophagitis

* Reflux stricture

* Barrett's oesophagus

* Oesophageal
adenocarcinoma

Associations confirmed
in the GPRD
* Reflux cough
syndrome
¢ Reflux asthma
syndrome
Association not
confirmed in the GPRD
* Reflux laryngitis
syndrome
Not yet studied in the
GPRD

Associations confirmed

in the GPRD
¢ Sinusitis
Associations not
confirmed in the GPRD
¢ Recurrent otitis
media
Not yet studied in the
GPRD
¢ Pharyngitis
¢ |diopathic pulmonary
fibrosis

¢ Reflux dental erosion
syndrome

Figure 2. The constituent syndromes of gastro-oesophageal reflux disease (GERD) and the progress made in studying these
in the General Practice Research Database (GPRD) (adapted from Ref. 1, with permission from Blackwell Publishing Ltd).

Table 3. Conditions that are associated with a first
diagnosis of gastro-oesophageal reflux disease

Condition Before After

Stricture -
Oesophageal ulcer -
Oesophageal adenocarcinoma

Hiatus hernia

Irritable bowel syndrome

Dyspepsia

Nonspecific abdominal pain

Gall bladder disease

Peptic ulcer disease

Chronic obstructive pulmonary disease
Asthma

Chronic cough

Laryngitis

Noncardiac chest pain

Nonspecific chest pain

Ischaemic heart disease

Myocardial infarction

Angina

Sinusitis

Painful conditions

Sleep problems -

AR NN

RSN SN’ XS\ X
SR ' 0K

‘I
AU N NR 3

the other condition.’® A diagnosis of GERD may also
be associated with a prior diagnosis of ischaemic
heart disease, peptic ulcer disease or unspecified
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abdominal pain.'”?>?' The directionality of these
associations has not yet been clarified.

Work carried out in the GPRD also supports some
of the associations with GERD that have been found
in other studies, such as an increase in incidence
with age®® *"** and an association with subsequent
Barrett’s oesophagus and adenocarcinoma.*> ** The
GPRD studies have provided some evidence that cer-
tain lifestyle factors, such as being overweight or
obese and perhaps a history of smoking (but not
current smoking) may predispose to GERD.'” This
supports the findings of studies in other settings that
have also found links with these factors.*>”*’ One
previous study also suggested a link between GERD
and higher levels of alcohol consumption,*® although
no evidence of this has been found in the GPRD.
However, these observed increases are only small
and explain the presence of GERD in only a propor-
tion of patients.

The GPRD has a number of strengths and weak-
nesses. These are summarized in Box 1.

The individual studies identified by this review also
have specific strengths and weaknesses. Possibly their
greatest strength is that they allow directionality and
temporality to be assigned for the first time to a num-
ber of the associations that have been observed
between GERD and its related extra-oesophageal
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BOX 1. STRENGTHS AND WEAKNESSES OF
THE GPRD

Strengths

e The database is representative of primary care
for the whole UK population.

e Age and gender distributions are similar to
those found in the national population census.

o Includes details of all referrals and hospitaliza-
tions.

e Medical records are accurate and complete for
diagnoses of GERD,'” IBS,* stricture,®! peptic
ulcer disease,”® COPD*” and myocardial infarc-
tion.”®

e Mortality data are well validated.”®

e A high response rate has been achieved for
medical record requests.'”

e Information submitted to the GPRD is subject
to a range of quality checks; practices that fail
to meet the required standard are excluded
from the database.'*

Weaknesses

e Only representative of the section of the popu-
lation who seek health care.

e Delays in seeking health care make it more dif-
ficult to assess temporal relationships between
two diagnoses or any relationship between age
and disease onset.

e Only a single code is recorded when multiple
symptoms and reasons for presentation are
recorded.

e There can be a delay between diagnoses made
in secondary care, such as those for cancer and
their entry into the database.

e Does not contain complete lifestyle data.

e Relies on the accuracy of GP diagnosis; dis-
eases such as GERD are unlikely to be diag-
nosed in a standardized fashion.

e Data on adherence to treatment and health-
related quality of life are not recorded.

syndromes in cross-sectional studies. The follow-up
period of up to 5 years is also an advantage. However,
a notable weakness is the age of some of the study
cohorts several of which were first identified in 1994
or 1996, although they were often followed up until
2001. A new definition of GERD has been developed
in the meantime' and it is likely that patterns in

diagnosis and management have changed since then.
Differences in diagnostic patterns and diagnostic terms
could also introduce selection bias into the studies as
some patients who actually have GERD may have
been diagnosed with a different condition, such as
dyspepsia.

Another potential source of selection bias is that
GPRD studies will only identify patients who consult
for their symptoms. This raises the possibility that the
control groups used in GPRD studies may include indi-
viduals who do have GERD, but have not consulted
for their symptoms. This is likely to lead to underesti-
mations of the observed associations between GERD
and other disorders. However, a number of studies
have shown that consultation increases as symp-
tom frequency and severity increases,'® ' 3% %9753
which suggests that those patients who do not consult
are likely to be those with milder symptoms who
perhaps would not fit within a ‘symptomatic’ defini-
tion of GERD. In addition, it has previously been
argued that general practice registers in the UK are
the best available means of sampling the general
population.®*

This review presents an overview of the data avail-
able to date in the GPRD. This work suggests that
there are a number of gaps in the literature that
remain to be addressed. For example, temporal trends
in the diagnosis of GERD have not yet been studied in
the GPRD. It would also be interesting to study further
the relationship between GERD and extra-oesophageal
syndromes such as dental erosion syndrome, pharyngi-
tis, idiopathic pulmonary fibrosis and recurrent otitis
media (Figure 2). The GPRD could also be used to
study the epidemiology of GERD in children and the
long-term course of GERD.
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