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Abstract
AIM: Population-based assessment of noncardiac chest pain
(NCCP) is lacking. The aim of this study was to evaluate the
prevalence, psychosocial factors and health seeking
behaviour of NCCP in southern Chinese.
METHODS: A total of 2 209 ethnic Hong Kong Chinese
households were recruited to participate in a telephone
survey to study the epidemiology of NCCP using the Rose
angina questionnaire, a validated gastroesophageal reflux
disease (GERD) questionnaire and the hospital anxietydepression scale. NCCP was defined as non-exertional chest
pain according to the Rose angina questionnaire and had not
been diagnosed as ischaemic heart diseases by a physician.
RESULTS: Chest pain over the past year was present in
454 subjects (20.6%, 95% CI 19-22), while NCCP was
present in 307 subjects (13.9%, 95% CI 13-15). GERD was
present in 51% of subjects with NCCP and 34% had
consulted a physician for chest pain. Subjects with NCCP
had a significantly higher anxiety (P<0.001) and depression
score (P=0.007), and required more days off (P=0.021) than
subjects with no chest pain. By multiple logistic regression
analysis, female gender (OR 1.9, 95% CI 1.1-3.2), presence
of GERD (OR 2.8, 95% CI 1.6-4.8), and social life being
affected by NCCP (OR 6.9, 95% CI 3.3-15.9) were
independent factors associated with health seeking behaviour
in southern Chinese with NCCP.
CONCLUSION: NCCP is a common problem in southern
Chinese and associated with anxiety and depression. Female
gender, GERD and social life affected by chest pain were
associated with health care utilization in subjects with NCCP.
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INTRODUCTION
Noncardiac chest pain (NCCP) is a common problem and
affects 23% of the U.S. population[1]. It is a benign condition
with an estimated 10 year mortality of less than 1%[2]. However,
the associated morbidity, as a result of inability to work and
health care utilization, is enormous[3]. Population-based data
of NCCP in Asia are lacking[4,5]. Furthermore, the effects of
co-existing anxiety and depression on health care utilization
in subjects with NCCP are unknown in Chinese. Various studies
have shown an increased psychological morbidity in patients
attending specialist clinics for functional gastrointestinal
diseases [6-10]. This may be due to a causative effect of
psychological factors on gastrointestinal symptoms, or the
psychological morbidity may be a result of the functional
gastrointestinal disease. Alternatively, psychological factors
may influence health-seeking behaviour, and patients with
co-morbid anxiety or depression may be more likely to seek
medical consultation. Thus the aims of this study were to
determine the population prevalence of NCCP, the effects of
co-existing anxiety and depression and the health seeking
behaviour of Chinese subjects with NCCP.
MATERIALS AND METHODS
Data collection
The telephone interview was conducted over a period of two
weeks by a professional team of trained telephone interviewers
from the Social Sciences Research Centre, the University of
Hong Kong in November 2002. The interviewers went through
intense training on the delivery of questionnaire to ensure
uniformity and the questions to be understood. Random
telephone numbers were generated by computer and dialed
automatically. Only numbers corresponding to ethnic Chinese
households were used in the study. Office numbers, facsimile
machines, and non-Chinese households were excluded. Upon
identification of target households, the interviewer asked to
speak to the household member with the most recent birthday.
This aimed to provide randomization among different members
of the household. Baseline demographic data, education,
occupation and income were assessed, followed by a translated
version of the Rose Angina questionnaire[11], a validated GERD
questionnaire[12], a validated translated version of the hospital
anxiety depression scale[13-15] and assessment of medical care
utilization and impact of the disease on social activity as
described below. Overall, 3605 ethnic Chinese households
were contacted by telephone. The interview was completed in
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2 209 subjects (response rate=61.3%, mean age=40.3 14,
58% female). The demographic characteristics of the study
subjects were comparable to the census data of Hong Kong in
2001[16]. This study was approved by the ethics committee of
the University of Hong Kong.

Sample size
A previous study demonstrated that the prevalence of NCCP
was approximately 23% in Minnesota, USA[1]. To provide a
95% confidence interval ±2% and a meaningful comparison
between health care seekers and non-health care seekers, we
estimated a sample size of around 2000 of successful cases.
Questionnaire
The Rose angina questionnaire is a standardized method of
measuring angina and myocardial infarction in population
surveys and has been validated in different ethnic groups[17-26].
‘Definite’ angina was defined as chest pain that limits exertion
(walking uphill or hurry, or walking at an ordinary pace on the
level), is situated over the sternum or in the left chest and
left arm, and is relieved within 10 min by rest[11]. ‘Possible’
angina was defined as chest pain that limits exertion and other
criteria for definite angina not fulfilled. NCCP was defined as
non-exertional chest pain according to the Rose angina
questionnaire and had not been diagnosed as ischaemic heart
diseases by a physician[27]. Musculoskeletal-like chest pain was
defined as chest pain that worsens on breathing, movement or
the presence of chest wall tenderness. The duration and
characteristics of the chest pain were recorded. In the
development of the Chinese version of the questionnaire, the
original instrument was translated, back translated and tested
for reproducibility in a sample of thirty patients attending the
gastrointestinal clinic. The intraclass correlation coefficient of
the translated questionnaire was 0.91. Furthermore, we tested
the Rose angina questionnaire in a pilot of 50 patients with
known coronary heart diseases proven by coronary angiography
and 100 healthy controls. The sensitivity and specificity
determined by the pilot study was 68% and 95% for the
diagnosis of ischemic heart disease respectively.
Gastrointestinal symptoms were assessed by a translated
Chinese version of a validated GERD questionnaire[12]. The
GERD questionnaire examined the symptoms of heartburn,
acid regurgitation, dyspepsia, dysphagia, globus, odynophagia,
hoarseness of voice, chronic cough, asthma and pneumonia in
details. In addition, past medical history, medication use, past
history of esophageal, gastric, cardiac or pulmonary disease;
smoking, alcohol intake, and the intake of tea and coffee were
assessed. Part of the results on GERD had been presented
elsewhere[28]. The severity and frequency of chest pain and
other gastrointestinal symptoms were graded on a five-point
Likert scale as follows: 1 (none- no symptoms / none in the
past year), 2 (mild- symptoms can be easily ignored / less than
once per mo), 3 (moderate- awareness of symptoms but
easily tolerated / >= once per month), 4(severe- symptoms
sufficient to cause an interference with normal activities / >=
once weekly) and 5(incapacitating- incapacitating symptoms
with an inability to perform daily activities or require day-off
/ >= once daily)[29]. GERD was defined as heartburn and/or
acid regurgitation over the past year, which has been shown to
be specific for the diagnosis of GERD[30, 31]. Patients who had
used non-steroidal anti-inflammatory drugs (NSAIDs) / aspirin
for at least 3 d at any dosage within 3 mo prior to the survey
were considered to be NSAIDs / aspirin users[32]. Anxiety and
depression were assessed by the hospital anxiety and depression
scale[13]. The Chinese version of this questionnaire has previously
been validated[14,15] which consists of 7 questions on anxiety
and 7 questions on depression.
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Medical care utilization
Medical care utilization of subjects with NCCP was classified
into categories including the use of over-the-counter medication,
community based medicine, accident and emergency department
and admission to hospital. Impact of disease was measured by
the proportion of subjects requiring days-off work due to
gastrointestinal complaints, and whether subjects reported an
adverse effect of the chest pain on their normal social life (social
life being affected), i.e. symptoms sufficient to cause an
interference with normal daily and social activity.
Statistical analysis
Univariate analysis was performed by Student’s t test for
continuous variables and by chi-square test for categorical
variables to assess the risk factors associated with NCCP.
Multiple logistic regression analysis with sex and age
adjustment was then performed to determine the risk factors
associated with NCCP. Furthermore, a multiple logistic
regression model was designed to determine the factors
(severity and frequency of chest pain, presence of heartburn
and/or acid regurgitation over the past year, gender, age,
educational level (primary school or below, secondary or
matriculation and tertiary), occupation (3 levels), anxiety and
depression scores and social life being affected by chest pain)
associated with health seeking behaviour in NCCP. To find
the best model, a backward elimination stepwise procedure
was carried out in a way that the factor would be eliminated
from the analysis if the corresponding P value was greater than
0.2, in order not to miss out too much information in view of the
small sample size. A P value of 0.05 or less was considered
statistically significant and all reported P values were 2 sided.
RESULTS
Cardiac chest pain
Chest pain over the past year was present in 454 subjects
(20.6%, 95% CI 19-22), of which 147 (6.7%) had ‘possible’
angina by the Rose angina questionnaire and/or ischaemic heart
diseases diagnosed by a physician[11,27].
Noncardiac chest pain
NCCP over the past year was present in 307 subjects (13.9%,
95% CI 13-15). The demographic characteristics of subjects
with NCCP, cardiac chest pain or no chest pain are given in
Table 1. The prevalence of NCCP was higher in men than in
women (16.6% vs 11.9%, P=0.002). Subjects with NCCP
were significantly younger than subjects with no chest pain.
However, for subjects with cardiac chest pain, the prevalence
was similar between men and women (7.5% vs 8%, P=0.68)
and the mean age was similar to subjects with no chest pain.
Aspirin usage was significantly higher in subjects with cardiac
chest pain than in subjects with no chest pain (20.6% vs 7.7%,
P<0.001). NSAIDs usage was significantly higher in subjects
with either NCCP or cardiac chest pain than in subjects with
no chest pain. Cigarette and coffee consumption were the
highest in subjects with NCCP, while alcohol consumption
was similar between subjects with NCCP and subjects with
cardiac chest pain. The education level and socioeconomic
status were similar in subjects with NCCP, cardiac chest pain
or no chest pain (Table 1). The median duration of NCCP was
24 mo (range 0.1 to 360 mo). Most (96%) subjects with NCCP
had mild to moderate chest pain over the central chest area
(50%) (Table 2). The frequency of chest pain was less than
once per mo in three quarters of the subjects. Of the 307 subjects
with NCCP, 155 (50.5%) could be classified as having GERD,
while 79 (25.7%) had musculoskeletal-like chest pain. But
GERD and musculoskeletal-like chest pain were overlapped
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in 15.6% (48/307) of subjects. The gender difference in NCCP
between men and women persisted after exclusion of subjects
with musculoskeletal-like chest pain (13.1% vs 8.5%, P=0.001).
Figure 1 shows the age and sex- prevalence rates of NCCP
and musculoskeletal-like chest pain over the past year. For
men with NCCP over the past year, the prevalence was the
highest in 18-24 age group, less common in 25-54 age group
and increased again after the age of 55 (Figure 1). In contrast,
the prevalence of NCCP in women was almost constant from
age 18 to 44, and then dropped gradually with age. The overall
prevalence of musculoskeletal-like chest pain was similar
between men and women (4.2% vs 4.0%, P=NS), but men
aged 18-24 had a higher prevalence when compared to women
of similar age (7.9% vs 2.6%, P=0.034).
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Risk factors for NCCP
By univariate analysis, NCCP was associated with heartburn
and/or acid regurgitation, globus, dyspepsia, feeling of acidity
in stomach, alcohol and NSAID usage but not with dysphagia,
odynophagia, chronic cough, hoarseness of voice, asthma,
pneumonia, history of smoking, aspirin usage and coffee
intake (Tables 1 and 3). By multiple logistic regression
analysis, heartburn and/or acid regurgitation (OR 2.3, 95%
CI 1.7-3.1), globus (OR 1.9, 95% CI 1.3-2.8), and NSAIDs
use (OR 1.9, 95% CI 1.2-2.9) were independent risk factors
associated with NCCP.
Table 2 Prevalence rates and characteristics of chest pain in
studied population
Male
(n=938)

30
25

NCCP-male
NCCP-female
MSL-CP-male
MSL-CP-female

20
15
10
5
0
18-24 25-34 35-44 45-54 55-64 >=65(yr)

Figure 1 Age and sex-specific prevalence rates (per 100) of
noncardiac chest pain (NCCP) and musculoskeletal-like chest
pain (MSL-CP) over the past year.
Table 1 Demographic data of study subjects (n=2209)
a
Cardiac
chest pain
(n=147)

a
No
chest pain
(n=1 755)

38±14c
156/151c
20.6
10.2d
11.2
11.6c
22.7

42±14
58/89
16.7
10.9
20.6b
13.9b
14.0

41±14
723/1032
16.0
6.8
7.7
6.0
18.7

37 (13)
171 (61)
72 (26)
280 (100)

28 (21)
88 (65)
20 (15)
136 (100)

290 (18)
920 (57)
392 (25)
1 602 (100)

90 (33)
78 (29)
39 (14)
40 (15)
25 (9)
272 (100)

60 (44)
34 (25)
22 (16)
10 (7)
10 (7)
136 (100)

539 (35)
364 (24)
254 (16)
228 (15)
160 (10)
1 545 (100)

45 (16)
37 (13)

17 (13)
14 (10)

262 (16)
175 (11)

29 (10)
32 (12)
18 (7)
8 (3)
109 (39)

16 (12)
11 (8)
8 (6)
4 (3)
66 (49)

243 (15)
157 (10)
87 (6)
33 (2)
637 (40)

278 (100)

136 (100)

1 594 (100)

NCCP
(n=307)
a

Mean age
Gender (M/F)
Smoking (%)
Alcohol (%)
Aspirin user (%)
NSAID user (%)
Coffee (%)
Education (%)
Primary or below
Secondary or matriculation
Tertiary
Total
Monthly income in US$ (%)
None
1280 or below
1280 – 1920
1920 – 3200
>3200
Total
Occupation (%)
Professional and managerial
Technical worker
and craftsmen
Clerical work
Service and sales
Agriculture and others
Non-technical worker
Others (students, housewife,
retired and unemployed)
Total

Total
(n=2 209)

241 (19.0)
90 (7.1)

454 (20.6)
147 (6.7)

151 (11.9)

307 (13.9)

66
32
3

67
29
4

76
19
4

76
21
4

55
37
8

50
41
9

Table 3 Association of non-cardiac chest pain with other GERD
symptoms over the past year
NCCP No chest pain
(n=307)
(n=1 755)
Heartburn and/or acid
regurgitation (%)
Dysphagia (%)
Odynophagia (%)
Globus (%)
Dyspepsia (%)
Feeling of acidity
in stomach (%)
Chronic cough (%)
Hoarseness of voice (%)
Asthma (%)
Pneumonia (%)

OR
(95% CI)

50.5a

23.2

3.4 (2.6-4.3)

4.1
7.1
15.9a
21.8b
31.3a

2.8
5.8
5.3
14.0
16.5

1.5 (0.8-2.8)
1.2 (0.8-2.0)
3.4 (2.3-4.9)
1.7 (1.3-2.3)
2.3 (1.8-3.0)

8.3
6.3
4.2
0.7

5.0
5.5
2.5
0.5

1.7 (1.1-2.7)
1.2 (0.7-1.9)
1.7 (0.9-3.3)
1.5 (0.3-6.9)

P<0.001 when compared to subjects with no chest pain, bP<0.01
when compared to subjects with no chest pain.

a

The total in each individual cell may be smaller because of
subject refusal, bP<0.001 when compared to subjects with no
chest pain, cP<0.01 when compared to subjects with no chest
pain, dP<0.05 when compared to subjects with no chest pain.
a

Chest pain over the past year (%) 213 (22.7)
Possible angina by Rose angina
57 (6.1)
questionnaire or ischaemic heart
disease diagnosed by physicians(%)
Noncardiac chest pain-NCCP (%) 156 (16.6)
NCCP severity (%)
Mild
69
Moderate
27
Severe or incapacitated
4
NCCP frequency (%)
< once / month
75
>= once / month
22
> once / weekly
3
NCCP location
Central
46
Left
44
Right
10

Female
(n=1 271)

Health care utilization, days off work and effects of NCCP on
social life
Thirty-nine percent of subjects with NCCP over the past year
used one or more forms of treatment for their problems. Among
the 307 subjects with NCCP over the past year, 14 (5%) purchased
over the counter medication, 85 (28%) visited an outpatient
clinic; 10 (3%) visited the accident and emergency department,
and 11 (4%) were admitted to regional hospitals for further
management. NCCP over the past year was significantly
correlated with increased health care utilization (P<0.001, OR
3.2, 95% CI 2.4-4.3). A significantly higher proportion of health
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seekers with NCCP had moderate to severe chest pain when
compared to non-health seekers (39% vs 27%, P=0.025)
(Table 4). However, the proportion of subjects with at least
monthly chest pain (28% vs 22% P=0.265) was similar between
health seekers and non-health seekers. GERD (heartburn and/or
acid regurgitation) over the past year was more prevalent in
NCCP health seekers than in NCCP non-health seekers (67.5%
vs 40.1%, P<0.001). A significantly higher proportion of
subjects with NCCP reported their social life was affected by
the chest pain (17% vs 9%, P<0.001, OR 1.9, 95% CI 1.4-2.5)
and required days-off (17% vs 12%, P=0.021, OR 1.4, 95%
CI 1.1-1.9) when compared to subjects with no chest pain.

Anxiety and depression score
Subjects with NCCP symptoms over the past year had higher
average anxiety (5.5 vs 4.1, P<0.001) and depression (4.4 vs
3.8, P=0.007) scores when compared to subjects with no chest
pain. However, for subjects with NCCP symptoms, the mean
anxiety score and the mean depression score were similar
between NCCP subjects who had sought any medical
consultation and those who had not (Table 4).
Table 4 Comparison between subjects with noncardiac chest
pain over the past year who did and did not seek health care
NCCP health care
seekers (n=131)
Mean age
SD
39 14
Female (%)
57.5a
Chest pain severity
39.2a
moderate or worse (%)
Chest pain once a
27.5
month or more (%)
Chest pain requiring days-off
35.3b
Presence of GERD (heartburn
67.5b
and/or acid regurgitation) (%)
Social life being affected
31.4b
Mean anxiety score
5.8
Mean depression score
4.7

NCCP non-health
care seekers (n=176)
36 14
42.8
26.5
21.7
3.1
40.1
6.2
5.3
4.2

a
P<0.05 when compared to non-health seekers, bP<0.001 when
compared to non-health seekers.

Determinants of health care utilization in NCCP
By multiple logistic regression analysis, female gender (OR
1.9, 95% CI 1.1-3.2, P=0.023), the presence of GERD
(heartburn and/or acid regurgitation) symptoms over the past
year (OR 2.8, 95% CI 1.6-4.8, P<0.001) and social life being
affected by chest pain (OR 6.9, 95% CI 3.3-15.9, P<0.001)
were independent factors associated with health seeking
behaviour of subjects with NCCP.
DISCUSSION
The epidemiology of NCCP is scanty in the literature and most
studies are not population-based. Locke et al reported a
prevalence of 23% in a semi-rural US population[1]. However,
chest pain (including both exertional and non-exertional chest
pain) with no past history of heart disease was the criteria for
the diagnosis of NCCP in the study. Using Rose angina criteria,
a population-based study in Mexican American and nonHispanic white found a prevalence of 30% for chest pain
thought not angina[33]. A UK study reported a population
prevalence of 24% (Rose angina questionnaire) in 7754
subjects from 24 towns of Britain for “other chest pain”[23].
Recently, a population survey performed in Australia, using a
similar definition of NCCP, reported a prevalence of 33% in
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672 residents of Penrith[34]. The only independent factor for
NCCP was the frequency of heartburn. No particular factor
for health seeking behaviour was identified. The criteria of
NCCP in our study were similar to the Australian study, but
we found a considerably lower prevalence of NCCP (14%)
when compared to the Western population. The exact reason
is unknown but may be related to the lower prevalence of
GERD (both erosive esophagitis and non-erosive reflux
disease) in the Chinese population[28,32], as GERD is the most
common etiology of NCCP. The gender, age distribution and
socio-economic status closely resembled those of the census
data of Hong Kong in 2001, suggesting our data are highly
representative[16]. Fifty-one percent of subjects with NCCP
could be classified as having GERD in our study, suggesting
an esophageal cause of the chest pain. Interestingly, both
musculoskeletal-like chest pain and GERD were overlapped
in 16% of subjects, indicating the difficulty in establishing the
etiology of chest pain through a questionnaire. Furthermore,
we were not able to exclude panic attacks without proper
psychiatric assessment. Nevertheless, we could still obtain
useful data about the impact of chest pain of presumably
‘noncardiac’ in origin in the Chinese community. The
prevalence of NCCP was unexpectedly high in young men. It
could be partially explained by the higher proportion of young
men with musculoskeletal-like chest pain when compared to
women of similar age. Further endoscopic and physiological
studies are warranted to investigate the exact causes of chest
pain in these subjects.
By multiple logistic regression analysis, the presence of
heartburn and/or acid regurgitation, globus and NSAIDs intake
were independent risk factors for NCCP. The symptoms of
GERD and globus suggested an esophageal origin of the chest
pain, but the positive association of NSAIDs intake with NCCP
was interesting. It is unknown whether these subjects took
NSAIDs for the symptomatic relief of chest pain or NSAID
intake indirectly linked to esophageal chest pain as a result of
erosive damage to the esophageal mucosa[35-38]. Furthermore,
it has been shown that subjects receiving 1 500 mg aspirin per
day had higher gastric mechanosensory thresholds[39]. Those
who failed to increase sensory thresholds were associated with
dyspepsia. Similar mechanism may operate to account for the
positive association between NSAIDs and NCCP as a result of
abnormal visceral perception.
In the United States, it has been estimated that US$8 billion
was spent annually for the initial care of patients who were
suspected to have an acute coronary syndrome, but subsequently
found not to have coronary artery disease [3]. The socioeconomic effects were reflected by the higher proportion of
NCCP subjects requiring days-off work and reporting an
adverse effect of the illnesses on their social life when compared
to subjects with no chest pain. It also concurred with our
previous findings that quality of life assessment by SF-36 was
significantly lower in patients with NCCP than in healthy
controls[40].
Few studies have assessed the factors associated with health
care utilization in NCCP. In the Australian study mentioned
above, no particular factor was found to be associated with
health seeking behaviour. We found that the presence of
heartburn and/or acid regurgitation were important in
motivating health seeking behaviour of subjects with NCCP.
Furthermore, female gender was more commonly associated
with health care utilization in subjects with NCCP. Despite
the higher prevalence of NCCP in men in our study, women
were more likely to seek medical attention and correlated with
the findings of female predominance in previous nonpopulation based studies[41,42]. We did not find any effect of
anxiety and depression on health care utilization, but subjects
feeling their social life affected by chest pain were more likely
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to seek help.
The major limitation of this study was the diagnosis of
NCCP through a questionnaire. In clinical practice, diagnosis
of NCCP requires full cardiology evaluation. However, criteria
like Rome II are not available for noncardiac chest pain[43], but
rather for a sub-group of patient population only (chest pain
of presumed esophageal origin). It has been shown in
prospective studies that ‘possible’ angina or exertional chest
pain was equally reliable for the prediction of future ischemic
events, in both men and women[23,26]. Furthermore, self-reported
history of doctor-diagnosis of angina has been shown to be a
valid measure of angina in population-based studies [27].
Although the sensitivity of Rose angina questionnaire is
variable, it is highly specific for the diagnosis of angina[17-26].
In our pilot study, we found that the translated Chinese version
of the Rose angina questionnaire had a sensitivity and
specificity of 68% and 95%. We used the combination of
‘possible angina’ and history of ischemic heart disease
diagnosed by a physician for the diagnosis of cardiac chest
pain, hoping that it would reduce the number of unrecognized
ischemic heart disease in this study. Furthermore, it is
unpractical to perform exercise testing or coronary angiograms
in all subjects with chest pain in the setting of a populationbased study.
In conclusion, NCCP is a common problem in Chinese
and associated with anxiety and depression. Female gender,
the presence of GERD symptoms over the past year and social
life affected by chest pain are independent factors associated
with health care utilization in Chinese.
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