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SUMMARY

Background: Little is known about the prevalence and

importance of non-cardiac chest pain in the general

population.

Aim: To evaluate the magnitude and impact of this

condition.

Methods: A validated self-report questionnaire was

mailed to a sample of 1000 residents of Penrith, selected

randomly from the electoral rolls. Symptoms, risk

factors, psychological distress, quality of life and dem-

ographics were measured.

Results: The response rate was 73% (n ¼ 672; mean

age, 46 years; 52% female). Chest pain ever was

reported by 39% of the population; 7% reported a

history of myocardial infarction and 8% a history of

angina. Two hundred and nineteen (33%) cases were

classified as non-cardiac chest pain; only 23% had

consulted a physician about chest pain in the previous

year. The only independent risk factor for non-cardiac

chest pain was the frequency of heartburn (odds ratio,

1.74; 95% confidence interval, 1.08–2.79; P ¼ 0.02).

None of the gastrointestinal (heartburn, dysphagia, acid

regurgitation) or psychological (anxiety, depression,

neuroticism) risk factors were significantly associated

with consulting for non-cardiac chest pain.

Conclusions: Non-cardiac chest pain is remarkably

common in the general population and negatively

impacts on the quality of life. Gastro-oesophageal reflux

disease is a key risk factor for non-cardiac chest pain in

the community. Health care seeking for non-cardiac

chest pain remains unexplained.

INTRODUCTION

Chest pain is common and costly and, of those who

present with this problem, at least one-third do not have

acute coronary artery disease.1 Annually, more than six

million patients are admitted to hospital in the USA with

chest pain at a cost of approximately US $8 billion

dollars.2, 3

Population-based studies on the prevalence of non-

cardiac chest pain are rare; most studies have been

hospital-based.4, 5 According to the limited studies

available, the annual prevalence of non-cardiac chest

pain is approximately 25%.6–8 Despite this significant

burden, the impact and natural history of non-cardiac

chest pain in the community have not been explored.

Non-cardiac chest pain is presumed to be a heteroge-

neous condition. Hospital-based studies have suggested

that gastro-oesophageal reflux disease, oesophageal

spasm, psychiatric disease (including panic attacks)

and musculoskeletal pain explain many cases of non-

cardiac chest pain.9–15 However, unrecognized coron-

ary artery disease and microvascular angina (cardiac

syndrome X) also explain an unknown proportion of

cases in the general population.16–18

No studies have evaluated the health care seeking or

consulting behaviour of individuals with non-cardiac

chest pain in the community. We do not know how
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many individuals with chest pain actually present for

medical care, and what drives health care seeking. Tew

et al., in a small hospital-based prospective study,

observed that patients with non-specific chest pain

reported more frequent visits for medical care than

ischaemic heart disease patients.19 Other studies have

suggested that only a minority of patients with heart-

burn or dyspepsia seek medical advice in the general

population, but whether these data can be extrapolated

to non-cardiac chest pain is unknown.20, 21 The impact

of non-cardiac chest pain on those who have consulted

includes the impairment of daily activities and emo-

tional distress.22 The impact of non-cardiac chest pain

on the quality of life in non-consulters is unknown.

We therefore conducted a study of chest pain in a

representative population sample. We aimed to deter-

mine the prevalence and impact of presumed non-

cardiac chest pain in the community, to identify risk

factors for non-cardiac chest pain, to determine the

health care service seeking rates for non-cardiac chest

pain and to investigate the impact of non-cardiac chest

pain on the quality of life in the community in both

consulters and non-consulters.

PATIENTS AND METHODS

Subjects

This study was approved by the University of Sydney

and the Wentworth Area Health Service Ethics Com-

mittees. A total of 1000 adult subjects (‡ 18 years)

were randomly selected from the electoral rolls of all

local government areas included in the region covered

by the Wentworth Area Health Service.

The area sampled has a population of 73 393 (3.6% of

the Sydney population) and is socio-demographically

very similar to the Australian population according to

1996 census data, except that its inhabitants are

slightly younger and have a slightly higher socio-

economic status. The list of selected subjects was divided

into equal numbers of males (n ¼ 500) and females

(n ¼ 500). Ethnic status was not obtained, but the

majority were likely to be Caucasian based on Austra-

lian Bureau of Statistics data (www.abs.gov.au).

Methods

A letter was sent to all eligible subjects. This letter

outlined the study and requested participation. Included

with the letter was the validated Chest Pain Question-

naire. A letter of reminder was sent 3 and 6 weeks after

the initial mail-out. At week 6, this included another

questionnaire. The survey was closed at 10 weeks. A

prepaid return envelope was included to allow subjects

to return the completed questionnaire. Subjects who

indicated at any point that they did not wish to

participate were not contacted further.

A $1.00 lottery ticket was included with the ques-

tionnaire as a financial incentive to maximize the

response rate. We have shown that financial incentives

improve the initial response rate if they are included

with the questionnaire.23–25 A database linking record

numbers to identifying information (e.g. names and

addresses) was stored on an isolated, secured and

password-protected computer.

Of the 1000 people in the general community to

whom the questionnaire was sent, 57 (5.7%) had

moved and were excluded on that basis. Another 17

(1.7%) were excluded due to serious illness, death or

language difficulties, leaving us with a valid sample

receiving the questionnaire of 926 subjects. By the close

of the survey, only 16 subjects (1.6%) had explicitly

refused to participate. The completed questionnaire was

returned by 672 subjects, giving a response rate of

73%, with 52% being female. We compared the

demographics of the Australian population (from the

Australian Bureau of Statistics data for 1998 December

quarter) with our sample of responders; there was no

difference in gender, and the age groups were very

similar.

SELECTION OF QUESTIONNAIRE ITEMS

Chest Pain Questionnaire (CPQ)

The Chest Pain Questionnaire was developed at the

Nepean Hospital to study the epidemiology of chest

pain. This study reports the use of the Chest Pain

Questionnaire for the first time. It measures symptoms

over the previous 12-month pre-survey period, with

individual items assessing the prevalence, frequency

and severity of chest pain, possible causes of chest pain

and health care seeking for chest pain. The question

items on chest pain and gastro-oesophageal reflux were

derived from individually validated items incorporated

into the Gastro-oesophageal Reflux Questionnaire

developed by one of the authors.26 The Chest Pain

Questionnaire has excellent face and content validity, as
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established by expert review. The instrument has high

test–re-test reliability (kappa value for all individual

items, 0.90–0.95).

We included in the Chest Pain Questionnaire other

specific items in an attempt to establish the likely origins

of chest pain; these included questions from the widely

utilized Rose Angina Questionnaire.27 Specific questions

were also asked about pain aggravated by movement

(possible musculoskeletal pain) or related to dysphagia

(possible motor disorder of the oesophagus). Based on

focus group data (n ¼ 20), the Chest Pain Question-

naire takes a mean of 20 min to complete. The total

number of items on the questionnaire is 119.

The structure of the Chest Pain Questionnaire is

outlined below.

Section A. Age and gender (two questions).

Section B. Chest pain (32 questions). Chest pain was

simply defined as ‘any pain or discomfort you feel

inside your chest’. Questions then specified the site,

frequency, severity, duration and associated charac-

teristics.

Section C. Physician visits in the previous 12 months

for chest pain (eight questions).

Section D. Heartburn (five questions). Heartburn was

defined as ‘a burning pain or discomfort behind the

breast bone in your chest’.

Section E. Acid regurgitation (three questions). Acid

regurgitation was defined as ‘a bitter- or sour-tasting

fluid coming up into your throat or mouth’.

Section F. Dysphagia (seven questions). Dysphagia was

defined as ‘a feeling that food sticks in your throat or

chest’.

Section H. Neuroticism (10 questions). This was meas-

ured by the validated 10-item Eysenck Personality

Questionnaire.28

Section I. State anxiety and depression (14 questions).

This was measured by the validated Hospital Anxiety

and Depression scale.29 Cases of anxiety and depres-

sion were defined by scores ‡ 11.29

Section J. Quality of life. This was measured by the

validated Short Form-36 (SF-36) (36 questions). The

SF-36 consists of: (i) physical health measures,

including the four sub-scales of physical functioning,

role physical, bodily pain and general health per-

ceptions; and (ii) mental health measures, including

the four sub-scales of vitality, social functioning, role

emotional and mental health. It has been extensively

utilized and validated.30, 31

Section K. General demographic information (four

questions). Questions included education level, mar-

ital status, postcode and employment status.

Definitions

The following definitions were used.

Cardiac chest pain: chest pain that was either diagnosed

by a physician due to ischaemic heart disease or

classified as of possible ischaemic origin by the Rose

Angina Questionnaire.

Non-cardiac chest pain: chest pain that was not

angina (according to the Rose Angina Question-

naire criteria: retrosternal pain precipitated by

exertion and relieved by rest) and had not been

diagnosed as being due to ischaemic heart disease

by a physician.

Non-severe non-cardiac chest pain: chest pain that

occurred at least once and lasted for less than

15 min.

Severe non-cardiac chest pain: chest pain that occurred

more than once and was reported as being either

severe or very severe and lasted for longer than

15 min.

Gastro-oesophageal reflux disease: heartburn and/or

acid regurgitation occurring at least weekly.6

Musculoskeletal-like chest pain: chest pain worse on

movement.

STATISTICAL ANALYSIS

The age-adjusted, sex-specific and overall age- and sex-

adjusted prevalence rates of chest pain and gastro-

oesophageal reflux disease were obtained. All P values

calculated were two-tailed; the alpha level of signifi-

cance was set at 0.05. Patient demographic and clinical

characteristics were reported as the mean and standard

deviation, or as confidence intervals (CIs) for numerical

scaled features and percentages for discrete character-

istics.

Risk factors for non-cardiac chest pain were identified

using unconditional logistic regression. The analysis

proceeded in two steps: (i) the identification of statisti-

cally significant and independent risk factors for non-

cardiac chest pain within logical domains; and (ii) the

identification of statistically significant and independent

risk factors for non-cardiac chest pain across logical

domains. This two-step process provides a complete risk
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factor profile for non-cardiac chest pain. Model identi-

fication employed a forward stepwise procedure.

RESULTS

Chest pain and other symptoms

Of all respondents, 264 (39%; 95% CI, 36–43%) reported

having had chest pain ever. However, only 47 of these

cases (7%; 95% CI, 5–9%) reported being diagnosed by a

physician as having a myocardial infarction or angina,

whilst 19 (3%; 95% CI, 2–4%) fulfilled the Rose Angina

Questionnaire criteria for angina.

The prevalence of non-cardiac chest pain in men and

women, after excluding possible cardiac patients, was

32% (95% CI, 27–37%) and 33% (95% CI, 28–39%),

respectively (men vs. women, P ¼ 0.8). The prevalence

of non-cardiac chest pain showed a decrease with

increasing age, with a sharp increase in non-cardiac

chest pain for females aged 50–59 years which was

statistically significant (P ¼ 0.04) (Figure 1). We also

found that females had the highest prevalence rates in

those under 25 years of age and in those between 45

and 55 years of age. Of those with non-cardiac chest

pain, the severity rating was most often mild (can be

ignored if I don’t think about it) (50%) then moderate

(cannot be ignored, but it does not affect my lifestyle)

(44%), and the mean duration of pain was 1–4 min

(45%). Amongst those with non-cardiac chest pain, 53%

had experienced heartburn, 58% had experienced acid

regurgitation and 24% had experienced dysphagia, with

a frequency of at least once per month within the

previous year. Of those reporting non-cardiac chest pain,

35% (n ¼ 76) described pain that could be musculo-

skeletal in origin, and 64% (n ¼ 140) were classified as

having gastro-oesophageal reflux disease, but these

overlapped [24% (n ¼ 53) had both]. The prevalence of

the other symptoms measured is presented in Table 1.

In order to determine the characteristics of the chest

pain that subjects were experiencing, we included

questions on the type and location of chest pain. We

asked subjects: ‘What is the best word to describe the

chest pain you are experiencing?’. More than one

answer could apply. The most common responses were

‘sharp’ (38%), ‘tightness’ (33%), ‘aching’ (21%), ‘short-

ness of breath’ (20%), ‘grabbing’ (19%), ‘burning’

(13%), ‘pressure’ (13%), ‘dull’ (12%) and ‘heavy’ (11%).

The location and prevalence of chest pain were based

on a diagram (Figure 2), and subjects circled the

letter(s) corresponding to the region(s) in which they

experienced chest pain. Locations B, E or H met the

criteria for central retrosternal chest pain (n ¼ 186), G,

I, J, K and L met the criteria for arm/abdomen (n ¼ 55),
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Figure 1. Prevalence rates (as proportions with raw numbers

above columns) of non-cardiac chest pain (NCCP) by age and

gender.

Table 1. Prevalence rates of symptoms in the population sample (n ¼ 672)

Variable Male, %, 95% CI (n ¼ 311) Female, %, 95% CI (n ¼ 335) All, %, 95% CI (n ¼ 646)

Chest pain (ever) 39 (n ¼ 123), 34–45 40 (n ¼ 335), 34–45 39 (n ¼ 646), 36–43

Chest pain (12 months) 10 (n ¼ 113), 7–13 12 (n ¼ 133), 8–16 11 (n ¼ 228), 8–13

Non-cardiac chest pain 32 (n ¼ 51), 27–37 33 (n ¼ 58), 28–39 33 (n ¼ 109), 29–36

Severe non-cardiac chest pain 6 (n ¼ 16), 3–9 5 (n ¼ 15), 3–8 5 (n ¼ 31), 3–7

Cardiac chest pain (ever) 8 (n ¼ 25), 5–12 7 (n ¼ 22), 4–10 7 (n ¼ 47), 5–9

Heartburn (12 months) 31 (n ¼ 109), 26–37 33 (n ¼ 133), 28–38 32 (n ¼ 242), 28–36

Acid regurgitation (12 months) 47 (n ¼ 162), 41–52 44 (n ¼ 173), 39–50 45 (n ¼ 335), 41–48

Dysphagia (12 months) 13 (n ¼ 41), 10–17 16 (n ¼ 54), 12–20 15 (n ¼ 95), 12–18

Musculoskeletal-like chest pain (ever) 15 (n ¼ 48), 12–20 15 (n ¼ 49), 11–19 15 (n ¼ 92), 12–18
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and the remainder were defined as other chest pain

areas (n ¼ 279). In the group with non-retrosternal

chest pain, 83% were non-cardiac cases and 17% were

cardiac cases. In the retrosternal chest pain group, 77%

were non-cardiac cases and 23% were cardiac cases.

Non-cardiac chest pain was grouped into either non-

severe (n ¼ 186) or severe (n ¼ 33). The prevalence of

non-severe and severe non-cardiac chest pain was 30%

(95% CI, 26–33%) and 5% (95% CI, 3–7%), respectively.

Risk factors for non-cardiac chest pain

Gastrointestinal risk factors. These risk factors were

assessed by the frequency of symptoms; the three main

symptoms evaluated were heartburn, dysphagia and

acid regurgitation. Univariately, the significant risk

factors associated with non-cardiac chest pain compared

with nil pain controls included any heartburn [42% vs.

25%; P < 0.0001; odds ratio (OR), 2.13; 95% CI, 1.50–

3.02], any acid regurgitation (52% vs. 41%; P ¼ 0.01;

OR, 1.54; 95% CI, 1.11–2.14) and any dysphagia (21%

vs. 10%; P < 0.0001; OR, 2.43; 95% CI, 1.54–3.84).

There was considerable overlap of the risk factors

heartburn, acid regurgitation and dysphagia amongst

those who reported non-cardiac chest pain. The logistic

regression analysis (including gender, age, heartburn,

acid regurgitation and dysphagia) found that only

heartburn had an independent predictive effect on the

presence of non-cardiac chest pain (P ¼ 0.02). The

dependent variable was any non-cardiac chest pain.

Psychological risk factors. The three psychological risk

factors considered were anxiety, depression and neuro-

ticism. Amongst the non-cardiac chest pain group, the

prevalence of clinical depression was 7% (95% CI,

4–11%) and anxiety 23% (95% CI, 18–29%). Amongst

those with non-cardiac chest pain, 24% (95% CI,

19–30%) had anxiety or depression. Unadjusted analy-

ses of those with non-cardiac chest pain compared with

those with nil pain found that there was a significant

difference for neuroticism (OR, 1.14; 95% CI, 1.08–

1.21) and anxiety (OR, 1.12; 95% CI, 1.08–1.17), but

not for depression (OR, 1.05; 95% CI, 0.99–1.10)

(Table 2).

The mean scores were higher in those with severe non-

cardiac chest pain than in those with mild non-cardiac

chest pain for neuroticism (OR, 1.16; 95% CI, 1.02–

1.31), anxiety (OR, 1.13; 95% CI, 1.03–1.24) and

depression (OR, 1.12; 95% CI, 1.01–1.23) (Table 2).

The logistic regression analysis (including gender, age,

neuroticism, anxiety and depression) found that none of

these variables had an independent predictive effect on

the presence of non-cardiac chest pain. The dependent

variable was severe non-cardiac chest pain based on the

mean score analysis.

Impact on the quality of life. Comparing the individual

sub-scale scores in those with no chest pain and those

with non-cardiac chest pain, there were lower scores in

those with non-cardiac chest pain, indicating impaired

quality of life on the SF-36. The score differences were

all > 5 points, indicating clinically relevant changes,

except for the sub-scale physical functioning (Table 3).

Amongst those with severe non-cardiac chest pain and

those with non-severe non-cardiac chest pain, there

were significant differences between all of the mean

scores, with worse scores in those with severe non-

cardiac chest pain for each individual sub-scale on the

SF-36 (Table 3).

The logistic regression analysis (including gender, age

and all the quality of life sub-scales) found that only the

sub-scales ‘pain index’ (OR, 0.95; 95% CI, 0.91–0.98)

and ‘mental health’ (OR, 0.91; 95% CI, 0.86–0.95) were

A
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Figure 2. Location and prevalence of non-cardiac chest pain in

the population.
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independently associated with non-cardiac chest pain.

The dependent variable was any non-cardiac chest pain.

Health care seeking behaviour. Only 23% (n ¼ 48/208)

of respondents with non-cardiac chest pain had visited a

physician primarily about chest pain within the previ-

ous 12 months, compared with 48% (n ¼ 23/48) of

those who had cardiac chest pain, which was statisti-

cally significant (P < 0.0001). The frequency of physi-

cian visits by those with non-cardiac chest pain was

low, with most (n ¼ 43/208) consulting only one or

two times in the past 12 months and a few (n ¼ 5/208)

having consulted three to five times in the past

12 months. There was no significant difference in age

between those who did consult and those who did not

consult. Males (n ¼ 42) were twice as likely to consult a

physician for non-cardiac chest pain than females

(n ¼ 27) (OR, 1.74; 95% CI, 1.02–3.00; P ¼ 0.03).

Moreover, there was a significant difference between

younger (< 35 years) and older (> 36 years) subjects

Table 3. Quality of life (Short Form-36, SF-36) of those with nil pain and all, non-severe and severe non-cardiac chest pain

Nil pain

All non-cardiac

chest pain

Non-severe

non-cardiac

chest pain

P value

(nil vs. mild)

Severe

non-cardiac

chest pain

P value

(nil vs. severe)

SF-36 PF (0–100) Mean 83.28 81.63 83.72 0.9 69.70 0.003

s.d. 21.62 22.92 21.57 26.82

SF-36 RP (0–100) Mean 82.11 74.04 76.39 0.09 60.00 0.001

s.d. 31.72 36.76 35.43 41.83

SF-36 BP (0–100) Mean 78.01 70.08 71.71 0.0002 60.75 0.0001

s.d. 24.91 24.09 23.36 26.43

SF-36 GH (0–100) Mean 75.48 67.68 68.87 < 0.0000 60.98 0.0005

s.d. 19.10 19.96 18.98 24.03

SF-36 VT (0–100) Mean 62.05 53.26 54.46 0.0001 46.41 0.0001

s.d. 19.98 21.28 21.20 20.76

SF-36 SF (0–100) Mean 85.44 78.37 79.44 0.0001 72.26 0.0008

s.d. 22.93 24.26 23.14 29.57

SF-36 RE (0–100) Mean 82.89 73.49 74.81 0.004 65.55 0.01

s.d. 30.93 36.62 35.52 42.42

SF-36 MH (0–100) Mean 76.38 69.05 69.82 < 0.0000 64.62 0.007

s.d. 17.35 19.20 18.16 24.17

PF, physical functioning; RP, role physical; BP, bodily pain; GH, general health perceptions; VT, vitality; SF, social functioning; RE, role emotional;

MH, mental health; s.d., standard deviation.

Variable Nil pain

All non-cardiac

chest pain

Non-severe

non-cardiac chest pain

Severe non-cardiac

chest pain

Neuroticism

Mean score 3.44 4.63 4.42 5.75

s.d. 2.88 3.03 3.02 2.85

P value < 0.0000 0.03

Anxiety

Mean score 5.44 7.42 7.11 9.19

s.d. 3.97 4.12 3.97 4.61

P value < 0.0000 0.009

Depression

Mean score 3.67 4.20 3.99 5.44

s.d. 3.14 3.45 3.35 3.78

P value 0.06 0.03

s.d., standard deviation.

P values: (i) all non-cardiac chest pain vs. nil pain; and (ii) severe non-cardiac chest pain vs.

non-severe non-cardiac chest pain.

Table 2. Psychological risk factors

amongst those with nil pain and all, non-

severe and severe non-cardiac chest pain

(and univariate P values)
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who consulted for non-cardiac chest pain (OR, 1.85;

95% CI, 1.10–3.15; P ¼ 0.01), with older subjects

almost twice as likely to consult than younger subjects.

None of the gastrointestinal risk factors (heartburn,

dysphagia, acid regurgitation) were significantly asso-

ciated with consulting for non-cardiac chest pain. Of

those with non-cardiac chest pain, there was no

significant difference between consulters and non-

consulters with regard to the psychological risk factors

(anxiety, depression, neuroticism). There was also no

significant difference in the quality of life scores between

those who did and did not consult for non-cardiac chest

pain. The multivariate logistic model showed that none

of the factors considered was significant for consulting

(data not shown).

Those with non-severe non-cardiac chest pain were

over five times more likely to consult a physician than

those with severe non-cardiac chest pain (mild 68% vs.

severe 32%; OR, 5.11; 95% CI, 2.30–11.34;

P < 0.0001). These results were not altered after

controlling for psychological factors (anxiety, depres-

sion, neuroticism). The main self-reported reasons for

consulting by those with severe and non-severe non-

cardiac chest pain were symptom anxiety (51% vs.

69%; P ¼ 0.06), anxiety due to possible serious disease

(16% vs. 0%; P ¼ 0.06) and symptom severity (8% vs.

25%; P ¼ 0.06), respectively.

DISCUSSION

The present study suggests that non-cardiac chest pain

is common in the general population and impacts

significantly on the quality of life, yet only a minority

seek medical attention. To our knowledge, this is the

first study to evaluate risk factors for non-cardiac chest

pain in the community, assess predictors of health care

seeking and evaluate the impact of non-cardiac chest

pain on the quality of life in non-consulters.

Previously, the prevalence of non-cardiac chest pain

has usually been assessed in hospital-based studies or

case studies, which have concentrated on chest pain in

relation to ischaemic heart disease.4, 5 We could only

find four relevant studies that had previously estimated

the population prevalence of non-cardiac chest pain.

Locke et al., in a population-based survey in Olmsted

County, Minnesota (n ¼ 1511), reported that 23% had

non-cardiac chest pain (which was defined as ‘those

who reported chest pain but did not have a history of

cardiac disease’).6 In the study of Locke et al., non-

cardiac chest pain occurred in 24% of males and 22% of

females. We found slightly higher rates in the present

Australian study; the prevalence of non-cardiac chest

pain was 33%, and the gender-specific prevalence rates

were also similar in males and females; the prevalence

was highest in those aged 45–55 years. In particular,

females aged 50–59 years showed a statistically signi-

ficant increase in non-cardiac chest pain compared with

males. Rosano et al. reported a higher prevalence of

non-cardiac chest pain (cardiac syndrome X) amongst

107 females (aged 53 ± 9 years) in the perimenopausal

period or after menopause compared with males of a

similar age.32 Moreover, it was suggested that a

deficiency of oestrogen may activate cardiac syndrome

X in these women; however, this has not been investi-

gated. In another population-based study of 7735

randomly selected men, aged 40–59 years, the preval-

ence of ‘other chest pain’ was reported to be 24%; the

selection criteria were based on the Rose Angina

Questionnaire, examination by a nurse and previous

cardiovascular diagnoses.8 Brattberg et al. reported that

the prevalence of ‘chest pain’ in a population-based

longitudinal study of 321 Swedish individuals, aged

53–87 years, was 28%, but cardiac and non-cardiac

cases were not distinguished.7 Extrapolating a conser-

vative prevalence of non-cardiac chest pain of 30% to

the US population (260 million) would mean that

approximately 78 million people have non-cardiac chest

pain; the results also suggest that many of these

individuals (40%) suffer for over 5 years with symp-

toms. We confirmed that the prevalence of non-cardiac

chest pain was similar in males and females. The results

contrast with studies in out-patients, where females

predominate. However, this is likely to be due to referral

bias, emphasizing the importance of evaluating popu-

lation samples when evaluating risk factors and the

natural history.33, 34 The final study, a cross-sectional

survey, was also conducted in Sweden on a population

of 3000 subjects, aged between 25 and 55 years, to

determine the prevalence of oesophageal dysfunction (a

proxy for non-cardiac chest pain).35 The study used a

non-validated questionnaire, the contents of which

were not mentioned in the paper, and oesophageal

investigations (oesophageal manometry and acid perfu-

sion testing). The prevalence of oesophageal dysfunction

based on oesophageal investigations and survey was

24.3%.35

Non-cardiac chest pain is likely to be a multifactorial

condition. Our results suggest that gastro-oesophageal
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reflux disease is of major importance in the pathogenesis

of non-cardiac chest pain. Locke et al. also found that

heartburn and/or acid regurgitation were strongly

associated with non-cardiac chest pain (OR, 4.2; 95%

CI, 2.9–6.0).6 Fruergaard et al. assessed 204 (65%

male) non-acute myocardial infarction patients with

acute chest pain and found that 42% had gastro-

oesophageal reflux disease, 31% ischaemic heart disease

and 28% chest-wall syndromes.4 Many patients had

more than one diagnosis, which highlights the difficul-

ties in diagnosing ‘a cause’ in non-cardiac chest pain

presenters.4 The role of oesophageal dysmotility in non-

cardiac chest pain is generally considered to be small.36

However, Balaban et al. have suggested that the current

manometry recording devices may be insensitive;37

abnormal oesophageal contractions in longitudinal

muscle, as measured by ultrasound, may cause pain

yet be missed by standard manometry. In addition, the

pathogenesis of as many as 70% ‘acute non-cardiac

chest pain’ presentations may be psychological in

origin, thereby making a ‘correct diagnosis’ even more

challenging.38 However, we did not find that neuroti-

cism, anxiety or depression were independent risk

factors for non-cardiac chest pain in the community,

although we were not able to evaluate this population

for specific psychiatric diagnoses, such as panic disorder.

No population-based studies to date have assessed

the impact of non-cardiac chest pain on the quality of

life amongst those who have not presented for health

care. Hospital-based studies evaluating the quality of

life in patients with angina pectoris using the SF-36

have shown that quality of life profiles worsen with

increasing severity of the condition.39 Other studies

have evaluated patients with non-cardiac chest pain,

and have shown that these patients have a poor

quality of life, and their quality of life profiles worsen

in accordance with increasing severity of their chest

pain.40, 41 We found that the mean quality of life

scores for those with nil pain, mild non-cardiac chest

pain and severe non-cardiac chest pain differed

significantly, with severe non-cardiac chest pain

having the worst quality of life. Our results suggest

that non-cardiac chest pain is a highly debilitating

condition.

Very few studies have addressed the long-term

outcome of patients with non-cardiac chest pain.42–44

However, studies in consulters followed for 5 years

suggest a persistence of chest pain in the majority of

patients, and a continuing association with impaired

functional status and health care seeking.19, 45 One

study conducted an 11-year follow-up on 46 chest

pain patients with normal coronary arteries in which

four patients died: the causes of death were stroke,

cancer, suicide and ischaemic heart disease.44 Follow-

up of these patients found that 74% continued to

have chest pain, which was associated with continued

psychological morbidity. Wilhelmsen et al. found

that mortality (cardiac and non-cardiac) was high

amongst male patients with chest pain who did

not have angina pectoris.46 Although generally the

prognosis for patients with non-cardiac chest pain

is considered to be excellent, this has not been

adequately assessed in the general population and

deserves further attention.

Very little is known about the factors that drive health

care seeking amongst individuals experiencing non-

cardiac chest pain. Further, we do not know whether

health care seeking behaviour for patients with non-

cardiac chest pain is qualitatively or quantitatively

different from health care seeking for cardiac patients.

In our population sample, as many as one-quarter of

subjects with non-cardiac chest pain had visited a

physician primarily about non-cardiac chest pain

within the previous 12 months. The most common

reason for health care seeking was anxiety about

symptoms. However, no independent predictors for

health care seeking were identified. Notably, subjects

with mild non-cardiac chest pain were more likely to

consult, but this was not explained by psychological

distress. One possible explanation may be that mild

forms of non-cardiac chest pain could be more chronic

over time, and this persistence of symptoms may lead to

health care seeking. We also found that males and older

people were more likely to consult a physician about

their chest pain, obviously because they are in a ‘higher’

risk group for a possible acute ischaemic event.

In summary, our study has shown that non-cardiac

chest pain is a common medical problem in the

community. The only independent risk factor for non-

cardiac chest pain was symptomatic gastro-oesophageal

reflux disease. The majority of subjects did not seek

medical advice regarding their chest pain, but the

reason why only some individuals consult a physician is

unknown. Non-cardiac chest pain sufferers, both con-

sulters and non-consulters, have a poorer quality of life

than those experiencing no chest pain. Thus, non-

cardiac chest pain remains a significant health problem

in the community.
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