
ABSTRACT
Background
Ischaemic heart disease (IHD) can be excluded in the
majority of patients with unspecific chest pain. The
remainder have what is generally referred to as non-
cardiac chest pain, which has been associated with
gastrointestinal, neuromusculoskeletal, pulmonary, and
psychiatric causes.

Aim
To assess morbidity and mortality following a new
diagnosis of non-specific chest pain in patients without
established IHD.

Design of study
Population-based cohort study with nested case-control
analysis.

Setting
UK primary care practices contributing to the General
Practice Research Database.

Method
Patients aged 20–79 years with chest pain who had had
no chest pain consultation before 2000 and no IHD
diagnosis before 2000 or within 2 weeks after the index
date were selected from the General Practice Research
Database. The selected 3028 patients and matched
controls were followed-up for 1 year.

Results
The incidence of chest pain in patients without
established IHD was 12.7 per 1000 person-years. In
the year following the index date, patients who had
chest pain but did not have established IHD were more
likely than controls to receive a first IHD diagnosis
(hazard ratio [HR] = 18.2, 95% confidence interval [CI]
= 11.6 to 28.6) or to die (HR = 2.3, 95% CI = 1.3 to
4.1). Patients with chest pain commonly had a history
of gastro-oesophageal reflux disease (GORD; odds
ratio [OR] = 2.0, 95% CI = 1.5 to 2.7) or went on to be
diagnosed with GORD (risk ratio 4.5, 95% CI = 3.1 to
6.4).

Conclusion
Patients with chest pain but without established IHD
were found to have an increased risk of being diagnosed
with IHD. Chest pain in patients without established IHD
was also commonly associated with GORD.

Keywords
chest pain; gastro-oesophageal reflux disease; mortality;
myocardial ischaemia; primary healthcare.

INTRODUCTION
There is a well-known association between chest pain
and heart disease, and this is a major cause of concern
to both patients and physicians. However, ischaemic
heart disease (IHD) can be excluded in the majority of
patients presenting with unspecific chest pain while the
remainder are considered to have what is generally
called non-cardiac chest pain. Non-specific chest pain
is common in the community; a recent Australian
population-based study evaluating non-cardiac chest
pain in 1000 individuals using a validated questionnaire
reported that it affected up to 32% of men and 33% of
women.1 Two other large population-based studies
reported similar prevalence estimates.2,3

Non-cardiac chest pain presents a diagnostic
challenge; the application of a range of diagnostic
techniques to patients with non-specific chest pain
has shown that it is associated with gastrointestinal,
neuromusculoskeletal, pulmonary, and psychiatric
diseases.4 Population-based studies have identified
a similarly wide range of associated factors.4 Gastro-
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oesophageal reflux disease (GORD) has been
reported to be present in up to 60% of people with
chest pain,1,5 musculoskeletal conditions have a
prevalence of 25–35% in individuals with non-
cardiac chest pain,1,6 and associations with anxiety
and depression have also been observed.6,7

The large Australian population-based study by
Eslick et al revealed that only 23% of individuals with
non-cardiac chest pain had consulted a physician
within the previous year, compared with 48% of
individuals with cardiac chest pain.1 Given the low
consultation rate for non-specific chest pain, it is
unclear how the prevalence estimates and
comorbidities reported by previous population-based
studies relate to primary care. Here, the General
Practice Research Database was utilised, a large
longitudinal database of UK primary care data, to
describe the characteristics, treatment patterns, and
comorbidities of a cohort of patients newly diagnosed
with chest pain, but without established IHD, in
comparison with a cohort of individuals without a
diagnosis of chest pain. Further aims were evaluating
the 1-year risk of IHD and other specific comorbidities,
as well as estimating mortality in both cohorts.

METHOD
The data for this population-based study were
extracted from the UK General Practice Research
Database. This large longitudinal primary care
database contains information entered by some 1500
primary care physicians covering a population of
three million individuals representative of the UK’s
general population.8 The primary care physicians hold
the complete medical records of all individuals
registered with them, including demographics,
diagnoses, prescriptions, and referrals. This
information is anonymised and sent to the Medicines
and Healthcare products Regulatory Agency for use
in research projects. The accuracy and completeness
of the database has been validated by previous
studies9,10 and mortality data have been used
successfully in several analyses.11–13

Study population and design
The source population for this study was made up of
individuals aged 20–79 years during 2000, who had
been enrolled with their primary care physician for at
least 2 years before the start date, and had had at
least one healthcare consultation in the preceding
3 years. From this source population, patients who
had had an IHD diagnosis, chest pain consultation,
cardiac surgery, or cancer before 2000 were
excluded, as well as women who were pregnant
during the study period.
To identify cases of non-specific chest pain, all

patients in the source population were followed-up

from 1 January 2000 until the first occurrence of one
of these endpoints:

• register code of chest pain recorded using Oxford
Medical Information Systems/Read codes that did
not specify a type or location for the chest pain
(Appendix 1);

• diagnosis of cancer;
• 80 years of age;
• death; or
• the end of study period (31 December 2000).

To avoid selecting patients in whom IHD was
immediately obvious at inclusion, patients who
were diagnosed with IHD within 2 weeks of the first
consultation for chest pain were excluded.
Individuals were also excluded if they were current
users of nitrates with at least three prescriptions
before the first consultation. To ensure access to all
the required information, only patients registered in
practices with at least 1 year of follow-up data were
included in the final analysis.
The same source population and eligibility

criteria were used to select an age- and sex-
matched control cohort who did not have any
record of chest pain. An index date in 2000 was
randomly assigned to each of these individuals.
Patients in both cohorts were followed for 1 year
after the index date, and the risk of mortality,
incident IHD, and other specific morbidities were
estimated.

Data collection
Data regarding demographics, risk factors (smoking
status, body mass index [BMI], and alcohol intake),
and comorbidities were collected from computer
records, as were the number of consultations,
admissions, and referrals in the year before and the
year after the index date. New prescriptions of the
following drugs in the month were assessed after the
index date among patients who were not prescribed
them in the previous year:

• non-steroidal anti-inflammatory drugs (NSAIDs);

How this fits in
There is a well-known association between chest pain and heart disease.
However, ischaemic heart disease (IHD) can be excluded clinically in the
majority of patients with chest pain. The remaining patients are a diagnostic
challenge, as many conditions are believed to be associated with non-cardiac
chest pain. This article highlights that chest pain should be considered a marker
of IHD even in patients without established IHD. It is also a marker for
gastro-oesophageal reflux disease and other diseases.
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• paracetamol;
• proton-pump inhibitors (PPIs);
• histamine2 receptor antagonists;
• antidepressants;
• anxiolytics;
• beta2-agonists; and
• oral steroids.

The cause of death as registered by the
physician was ascertained for all deaths occurring
during the first year of follow-up. Patients who die
while registered with a practice have their
registration status changed in the database. If the
cause of death is known, it is entered together with
the date of death. In cases where the cause of
death is unknown, the code for ‘cause of death
unknown’ is entered, and the physician is asked to
enter any relevant indications and remarks in the
comments section. In the present study, the cause
of death registered by the physician was confirmed

through manual review of the computer patient
profiles for all deaths that occurred within the first
year of follow-up.

Statistical analyses
The incidence of non-specific chest pain was
estimated according to age and sex among patients
without prior IHD as the number of patients identified
with a first record of chest pain divided by the total
number of person-years in each stratum.
The occurrence of various health-related factors

were analysed, including prescribed drug use and
diagnoses of chronic diseases in the previous year, in
patients with a diagnosis of non-specific chest pain
and in a control cohort with no chest pain diagnosis.
Logistic regression analysis was used to estimate the
odds ratios (ORs) and 95% confidence intervals (CIs)
of the studied factors in association with non-
specific chest pain. OR estimates were adjusted by
age, sex, and number of visits to the primary care
physician in the previous year. The risk of onset of a
new comorbidity in the year following the first
consultation for non-specific chest pain was
estimated as a risk ratio, comparing the risk of
patients in the non-specific chest pain group
developing a new condition (proportion of new cases
of a specific outcome among individuals free of this
diagnosis before the index date) with the same risk
for individuals in the control group. One-year
mortality was estimated from the number of patients
who died in the year following the index date.
Proportional hazards regression analysis was used to
estimate the hazard ratio (HR) and 95% CI for death
and IHD diagnosis associated with non-specific
chest pain, adjusting for age, sex, and other health-
related factors.
To avoid potential investigation bias, a sensitivity

analysis on the follow-up of IHD was also performed.
Patients who received a diagnosis of IHD within the
3 months following the non-specific chest pain
consultation were excluded.

RESULTS
A cohort of 6343 potential cases were identified from
the source population of 628 449 individuals, from
which the patients who had non-specific chest pain
during 2000 were identified and registered with a
primary care physician, with at least 1 year of follow-
up. This gave a cohort of 3028 incident cases with
non-specific chest pain, defined as a first ever
consultation for non-specific chest pain not related
to IHD. An age- and sex-matched control cohort who
did not have any record of chest pain (n = 9000) was
selected from the same source population using the
same eligibility criteria.
The incidence of non-specific chest pain believed

Patients with chest pain Controlsa Odds ratiob

(n = 3028), n (%) (n = 9000), n (%) (95% CI)

Age, years
20–39 865 (28.6) 2534 (28.2) n/a
40–59 1355 (44.7) 4024 (44.7)
60–80 808 (26.7) 2442 (27.1)

Sex
Male 1527 (50.4) 4536 (50.4) n/a
Female 1501 (49.6) 4464 (49.6)

Smoking statusc

Non-smoker 1456 (48.1) 4551 (50.6) 1
Smoker 999 (33.0) 2283 (25.4) 1.3 (1.2 to 1.4)
Ex-smoker 278 (9.2) 829 (9.2) 1.0 (0.8 to 1.1)

Body mass index,d kg/m2

<20.0 181 (6.0) 498 (5.5) 1.0 (0.9 to 1.3)
20.0–24.9 998 (33.0) 2936 (32.6) 1
25.0–29.9 887 (29.3) 2456 (27.3) 1.0 (0.9 to 1.1)
≥30.0 452 (14.9) 1110 (12.3) 1.1 (0.9 to 1.2)

Alcohol use,e units/week
None 1018 (33.6) 2592 (28.8) 1
1–15 1153 (38.1) 3445 (38.3) 0.9 (0.8 to 1.0)
16–42 264 (8.7) 773 (8.6) 0.9 (0.7 to 1.0)
>42 137 (4.5) 276 (3.1) 1.1 (0.9 to 1.4)

Primary care consultations in previous year
None 328 (10.8) 2149 (23.9) 1
1–4 1287 (42.5) 4505 (50.1) 2.0 (1.7 to 2.2)
≥5 1413 (46.7) 2346 (26.1) 4.3 (3.8 to 5.0)

Referrals and hospitalisation in previous year
None 1528 (50.5) 5717 (63.5) 1
≥1 1500 (49.5) 3283 (36.5) 1.2 (1.1 to 1.3)

aControls were age and sex matched to the non-specific chest pain cases. bOdds ratio
estimates and 95% CIs were adjusted by age and sex and consultations in the prior year,
using logistic regression. cIn 14.9% of controls and 9.7% of patients, smoking status was
not recorded. dIn 22.2% of controls and 16.8% of cases, body mass index could not be
calculated. eIn 21.3% of controls and 15.1% of cases, alcohol use was not recorded.

Table 1. Demographic characteristics and healthcare
utilisation and their association with a first consultation for
non-specific chest pain.
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to be non-cardiac in 2000 was estimated to be 12.7
per 1000 person-years. The incidence was slightly
higher in males (13.1 per 1000 person-years) than in
females (12.6 per 1000 person-years) and increased
from 10.6 per 1000 person-years at age 20–39 years
to 15.6 per 1000 person-years at age of 70–79 years.
In comparison with an age- and sex-matched control
cohort, patients with non-specific chest pain were
significantly more likely to be smokers (OR = 1.3,
95% CI = 1.2 to 1.4; Table 1). Alcohol intake and BMI
were not significantly associated with non-specific
chest pain. In the year before diagnosis, patients
newly diagnosed with non-specific chest pain
consulted their physician and were hospitalised
significantly more frequently than individuals without
non-specific chest pain.

Comorbidities in the year before non-specific
chest pain consultation
Patients with non-specific chest pain were observed
to be more likely than controls to have had an upper
gastrointestinal complaint in the year before
diagnosis. A prior consultation for GORD (OR = 2.0,
95% CI = 1.5 to 2.7) or dyspepsia (OR = 1.7, 95% CI
= 1.4 to 2.2) was significantly associated with an
increased risk of non-specific chest pain (Table 2).
Psychological conditions such as anxiety (OR = 1.6,
95% CI = 1.2 to 2.0) were also significantly
associated with a new diagnosis of non-specific
chest pain, and an association with sleep disorders
and depression was also observed (Table 2). Non-
specific chest pain was also significantly associated
with chronic obstructive pulmonary disease (COPD;
OR = 1.7, 95% CI = 1.1 to 2.7), musculoskeletal
disease (OR = 1.2, 95% CI = 1.1 to 1.4), and a range
of painful conditions (OR = 1.5, 95% CI = 1.3 to 1.6)
(Table 2).

New treatment and new comorbidities in the
following year
Among those untreated at the index date, patients
with non-specific chest pain were much more likely
than controls to begin treatment with NSAIDs or
paracetamol (Table 3). It was found that 3.6% of
patients with non-specific chest pain started
treatment with PPIs, compared with 0.1% of
controls.
In the year after the index date, patients in the

non-specific chest pain cohort were significantly
more likely than controls to be newly diagnosed
with GORD (risk ratio = 4.5, 95% CI = 3.1 to 6.4;
Table 4). In addition, they had at least a twofold
significantly increased risk of being diagnosed with
dyspepsia, asthma, pneumonia, stress, or anxiety
compared with individuals without non-specific
chest pain. Weaker significant associations were

observed with depression and musculoskeletal
conditions, and an association of non-specific
chest pain with a new diagnosis of sleep disorders
was observed (Table 4).
In the first year of follow-up, 137 patients in the

non-specific chest pain group and 23 in the control
group received a first diagnosis of IHD (Figure 1). The
HR of an IHD diagnosis during the year following the
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Patients with chest pain Controlsa

n = 3028, n (%) n = 9000, n (%) ORb (95% CI)

GORD 90 (3.0) 94 (1.0) 2.0 (1.5 to 2.7)

Dyspepsia 170 (5.6) 214 (2.4) 1.7 (1.4 to 2.2)

Peptic ulcer 9 (0.3) 12 (0.1) 1.7 (0.7 to 4.1)

IBS 35 (1.2) 84 (0.9) 0.8 (0.6 to 1.3)

IBD 11 (0.4) 12 (0.1) 1.9 (0.8 to 4.4)

Anxiety 135 (4.5) 175 (1.9) 1.6 (1.2 to 2.0)

Depression 191 (6.3) 302 (3.4) 1.2 (1.0 to 1.5)

Stress 57 (1.9) 113 (1.3) 1.0 (0.7 to 1.4)

Sleep disorders 84 (2.8) 122 (1.4) 1.3 (1.0 to 1.8)

COPD 39 (1.3) 46 (0.5) 1.7 (1.1 to 2.7)

Asthma 124 (4.1) 210 (2.3) 1.2 (0.9 to 1.5)

Musculoskeletal 777 (25.7) 1507 (16.7) 1.2 (1.1 to 1.4)

Painful conditionsc 953 (31.5) 1636 (18.2) 1.5 (1.3 to 1.6)

aControls were age- and sex-matched to those patients with chest pain. bOR estimates with
their 95% CIs were adjusted by age and sex and consultations in the previous year, using
logistic regression. The reference category in each case was the absence of the studied
diagnosis. cPainful conditions included headache, neuralgia, menstrual and inter-menstrual
pain, female genital pain, eye pain, earache, nose pain, throat pain, mouth pain, respiratory
pain, abdominal pain, rectal pain, urinary-tract pain, penile and testicular pain, skin pain,
breast pain, limb pain, muscular and joint pain, neck pain, and generalised pain. COPD =
chronic obstructive pulmonary disease. GORD = gastro-oesophageal reflux disease. IBD =
inflammatory bowel disease. IBS = irritable bowel syndrome. OR = odds ratio.

Table 2. Comorbidity in the year before first consultation for
non-specific chest pain.

Non-specific
chest pain cases Controlsb

new new
n users (%) n users (%)

H2-RAs 2432 68 (2.8) 7871 8 (0.1)

PPIs 2590 93 (3.6) 8277 7 (0.1)

Antidepressants 2136 30 (1.4) 7329 11 (0.2)

Anxiolytics 2572 10 (0.4) 8152 6 (0.1)

NSAIDs 1069 80 (7.5) 4267 21 (0.5)

Paracetamol 1357 83 (6.1) 5364 15 (0.3)

Beta2-agonists 2358 17 (0.7) 7637 7 (0.1)

Oral steroids 2437 11 (0.5) 7835 9 (0.1)

aNew drug use was defined as a prescription during the first
month following the index date among those not receiving
the drug before the index date. bControls were age- and sex-
matched to patients. H2-RAs = histamine2 receptor
antagonists. NSAIDs = non-steroidal anti-inflammatory
drugs. PPIs = proton pump inhibitors.

Table 3. Proportion of patients starting
new drug treatment in the month after
the index date.a
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index date was 18.2 (95% CI = 11.6 to 28.6) for
patients with non-specific chest pain compared with
controls. Among those developing IHD, an episode of
acute myocardial infarction was confirmed in 12
patients in the non-specific chest pain group and
eight controls, corresponding to an HR of a first
myocardial infarction associated with non-specific
chest pain of 4.1 (95% CI = 1.6 to 10.3). Of the
patients with non-specific chest pain who developed
IHD, most were males and were significantly older
than those who did not develop IHD. These patients
also had several known cardiovascular risk factors
such as hypertension and hyperlipidaemia, and had

experienced repeated consultations for chest pain
(data not shown). Indeed, a sensitivity analysis using
the cut-off criteria of the first 3 months of follow-up
showed that the association with chest pain
decreases in strength, but not significance (HR 11.3;
95% CI = 6.7 to 19.1).
One-year mortality among patients with non-

specific chest pain (9.8 per 1000 persons) was higher
than for controls (3.9 per 1000 persons). The HR of
death associated with non-specific chest pain in the
first year was 2.3 (95% CI = 1.3 to 4.1). There were
several causes of death in the group of patients with
non-specific chest pain, including cancer,
cerebrovascular disease, and ischaemic disease,
while cancer was the main cause of death in the
control group (33% of patients). Crude and adjusted
HRs are presented in Appendix 2.

DISCUSSION
Summary of main findings
A total of 3028 patients were identified without
established IHD who had their first ever consultation
for chest pain in UK primary care during 2000. The
chest pain was considered to be non-cardiac due to
the fact that patients did not have a prior IHD
diagnosis or receive one within the 2 weeks following
the chest pain consultation. On this basis, the
incidence of non-specific chest pain was shown to be
12.7 per 1000 person-years. Patients with non-
specific chest pain were more likely to be smokers
and to have consulted their physician more frequently
than those individuals who had no chest pain.
In the first year of follow-up, patients with chest

pain but no history of IHD were more likely than
controls to receive a first diagnosis of IHD. The
results also show that, not only are patients with non-
specific chest pain, that is believed to be non-
cardiac in origin, more likely to have a history of
GORD, but that, after IHD, GORD is the most
strongly associated comorbidity diagnosed in the
year following chest pain consultation. Furthermore,
it was found that 1-year mortality was higher for
patients with non-specific chest pain than for
controls. This increased risk of death was consistent
with previous findings,14 and was mainly due to IHD-
and cancer-related deaths.

Strengths and limitations of this study
The use of the General Practice Research Database
allowed data for this study to be collected
prospectively from a large representative sample of
the UK general population registered with a primary
care physician. Consultation rates for non-specific
chest pain are known to be low,7 but the actual
incidence of non-specific chest pain is likely to be
higher than was assessed. In order to avoid as much

Cohort with Risk ratiob of a
chest pain Controls new diagnosis

na New cases na New cases (95% CI)

Gastrointestinal
GORD 2612 80 8287 55 4.5 (3.1 to 6.4)
Dyspepsia 2297 103 7681 79 4.1 (3.0 to 5.6)
Peptic ulcer disease 2910 7 8786 7 2.7 (0.9 to 8.1)
IBS 2775 17 8540 22 1.8 (0.9 to 3.4)

Psychological
Anxiety 2469 66 7910 86 2.0 (1.4 to 2.8)
Depression 2300 75 7585 115 1.7 (1.2 to 2.3)
Stress 2739 46 8477 58 2.0 (1.4 to 3.0)
Sleep disorders 2614 40 8265 64 1.5 (1.0 to 2.3)

Respiratory
Asthma 2641 27 8182 17 3.9 (2.1 to 7.4)
COPD 2922 9 8833 25 0.9 (0.4 to 2.0)
Pneumonia 2961 14 8834 9 3.6 (1.5 to 8.7)

Musculoskeletal 1115 170 4538 353 1.9 (1.6 to 2.3)

aNumber of patients without the specific diagnosis in the 12 months before chest pain
consultation. bRisk ratio of the risk of first-time diagnosis of specific outcomes in the group
with non-specific chest pain compared to controls. Estimates are adjusted for age, sex,
visits to the GP in the previous year, BMI, alcohol use, smoking, and chest pain diagnosis,
using logistic regression. COPD = chronic obstructive pulmonary disease; GORD = gastro-
oesophageal reflux disease; IBS = irritable bowel syndrome.

Table 4. Risk of new onset of specific comorbidity in the
cohort with non-specific chest pain compared with controls.
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1-year follow-up period.



British Journal of General Practice, March 2009

potential consultation bias as possible, it was
requested that both groups of patients (those with
and without chest pain) had undergone at least one
healthcare consultation within the previous 3 years.
As is common in epidemiological studies, non-

specific chest pain was defined as unexplained
chest pain in the absence of prior IHD. Although the
results are not necessarily generalisable to the
broad population of patients diagnosed as having
non-cardiac chest pain in primary care, they are
representative of the broader population of patients
consulting with chest pain in whom no underlying
cause is immediately reached. The study relied on
the diagnosis entered by the primary care
physicians and, therefore, included potential
misdiagnoses. Indeed, a high incidence of IHD was
found in the year following non-specific chest pain
consultation among patients who were free of IHD
before the index date. This suggests that a
cardiovascular diagnosis was missed in some
cases. A 2-week period was allocated following the
first consultation for chest pain to allow for a
diagnosis of IHD to occur. Although this time frame
was arbitrary, data from Figure 1 showing that IHD
diagnoses occurred gradually over the 1-year
follow-up period suggest that these results would
not be markedly affected by extending this period of
time. Indeed, a sensitivity analysis using a wider cut-
off criterion of 3 months showed that the association
with chest pain decreases in strength, but not
significance.
It should also be noted that the database does not

definitively link subsequent diagnoses to chest pain;
as such, although many patients did not receive any
diagnosis during the study period, others may have
received more than one. Indeed, the data shows that,
at most, only 20% of the cohort with non-specific
chest pain received a new diagnosis of one of the
studied conditions during the follow-up period.

Comparison with existing literature
A recent review reported that up to 39% of patients
presenting with chest pain for the first time to
emergency care are ultimately diagnosed with
coronary artery disease.15 It has also been shown
that approximately 4% of patients presenting in
emergency care with chest pain are diagnosed with
acute myocardial infarction.16 A multicentre cohort
study of patients diagnosed with non-cardiac chest
pain attending rapid-access chest pain clinics
reported that 2.73% were subsequently diagnosed
with angina.17 As the data are based on recorded
diagnoses rather than patient recall, as were
previous studies,1,6 the results are not completely
comparable. The data reveal that, among patients
presenting with unspecific chest pain and without a

history of coronary disease, over 5% were
diagnosed with IHD in the year following their
consultation, a rate 18 times higher than in the
control population.

GORD. Previous studies that investigated patients
with non-cardiac chest pain in secondary care using
oesophageal endoscopy and pH monitoring have
reported the oesophagus to be a potential origin of
non-cardiac chest pain in up to two-thirds of
patients, with GORD being the most likely cause.18–21

A study in UK primary care reported that IHD was
ruled out in half of all patients consulting with chest
pain, and that the chest pain had an oesophageal
origin in 10% of patients.22 Similarly, in this study it
was found that 10% of patients with non-specific
chest pain reported gastrointestinal complaints such
as GORD, dyspepsia, or peptic disease during the
year preceding the index date, and that 3% of
patients with non-specific chest pain had previously
received a GORD diagnosis.
In the year following a first consultation for non-

specific chest pain, the strongest new association
with chest pain after IHD was GORD. According to
the recent Montreal Definition of GORD, non-cardiac
chest pain is considered an ‘atypical’ GORD
symptom.23 However, confirmation of GORD as the
cause of non-specific chest pain in individual
patients is often difficult and may need expensive,
prolonged pH-monitoring or manometry.15,24,25

In this study, among those patients not previously
consulting for reflux symptoms, there was a greater
than fourfold increased risk of developing GORD or
dyspepsia after the initial consultation for non-
specific chest pain. Furthermore, it has been shown
that, among those untreated at the index date,
patients with non-specific chest pain were much
more likely than controls to begin new treatment with
PPIs, which is likely to be a reflection of new GORD
diagnoses. The new PPI prescriptions may also
indicate their usage as a diagnostic tool for GORD; a
recent systematic review supports the use of a PPI
as a cost-effective aid in the diagnosis of GORD in
patients with non-cardiac chest pain.26

Psychological conditions. It has been shown that
there is an association between non-specific chest
pain and diagnoses of anxiety or depression in the
year before the index date. Other studies have
shown that up to 30% of patients with non-cardiac or
non-specific chest pain experience panic disorder
and anxiety.27–29 The magnitude of the association
observed with anxiety is similar to that reported
previously in cross-sectional studies.1 It was also
found that patients with non-specific chest pain had
an up to twofold increased risk of receiving a new
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diagnosis of stress, anxiety, or depression, which is
in line with cross-sectional data from a previous
population-based study.6

Other conditions. Non-specific chest pain was
associated with a diagnosis of COPD in the year
before the index date. It was also found that patients
consulting for non-specific chest pain had an
approximate threefold increased risk of receiving a
diagnosis of respiratory conditions such as asthma
or pneumonia in the year following the index date.
There is very little published evidence of an
association between asthma and non-cardiac chest
pain; however, it is possible that the chest tightness
associated with asthma may be diagnosed as chest
pain. Another possibility is that, as with non-cardiac
chest pain, asthma has been associated with GORD,
which perhaps further implicates GORD as an
underlying factor in non-cardiac or non-specific
chest pain.23

Musculoskeletal disorders and trauma could also
be a cause of non-specific chest pain. A close to
twofold increased risk of a new diagnosis of
musculoskeletal diseases among patients consulting
for non-specific chest pain, was also found which is
similar to previously reported values.30,31

Implications for future research and clinical
practice
The data here highlight the need for a firm diagnosis
to be reached for patients presenting with chest pain
in primary care. The data show that at least 80% of
patients who consulted for the first time for non-
specific chest pain did not receive a diagnosis in the
1-year follow-up period that could explain this
symptom. Data here have shown that, compared
with controls, patients with chest pain that is
believed to be non-cardiac in origin are more likely to
receive a diagnosis of IHD in the following year.
Therefore, it is imperative that caution is exercised
when excluding a cardiac cause for chest pain;
monitoring is essential for these patients, particularly
for those with established risk factors for IHD such as
hypertension and hyperlipidaemia.
Chest pain remains a diagnostic challenge in

primary care, and patients who do not receive a
definitive diagnosis accumulate substantial
healthcare costs through frequent primary care and
emergency hospital visits, as well as inappropriate
drug therapies.32 These patients also report a poorer
quality of life.1,33,34 Prompt diagnosis and treatment
are, therefore, essential to optimise the management
of these patients.
This study highlights the need for improved

methods of differentiating between cardiac and non-
cardiac chest pain. It also emphasises the need for a

firm diagnosis, so future research should concentrate
on these areas.
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Dictionary Code Descriptor

OXMIS 7837B Pain chest

OXMIS 7837BB Sore chest

OXMIS 7837BC Ache chest

READ R065.00 [D] Chest pain

READ R065000 [D] Chest pain, unspecified

READ R065z00 [D] Chest pain NOS

READ 182..00 Chest pain

READ 182Z.00 Chest pain NOS

[D] = working diagnosis, where a specific diagnosis is not yet ascertained; OXMIS = Oxford
Medical Information Systems.

Appendix 1. Diagnostic codes selected from the General
Practice Research Database.

Crude HR (95% CI) Adjusteda HR (95% CI)

1-year mortality 2.4 (1.4 to 4.1) 2.3 (1.3 to 4.1)

1-year IHD diagnosis 18.2 (11.7 to 28.3) 18.2 (11.6 to 28.6)

1-year MI 4.6 (1.9 to 11.2) 4.1 (1.6 to 10.3)

aAdjusted by age sex visits BMI, alcohol and smoke status using Cox Regression.
IHD = ischaemic heart disease. MI = myocardial infarction. HR = hazard ratio.

Appendix 2. Crude and adjusted hazard ratios associated
with non-specific chest pain.


