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Objective: The objective of this study was to assess the relationships among chest pain, psychiatric disorder, and
early experience of ill health. Methods: The Medical Research Council National Survey of Health and Development
is a population-based birth cohort study established in 1946 (N 5 5362). During childhood, several informants
(parents, teachers, and school physicians) were interviewed or completed questionnaires. Data were available on
the subjects’ health, the health of their parents, and subjects’ personalities. At the age of 36 years, subjects were
asked about chest pain using the Rose Angina Questionnaire and completed the Present State Examination, a
semistructured psychiatric interview. Subjects were followed for another 7 years (to age 43 years) to determine the
outcome of those with chest pain. Results: Chest pain was reported in 17.2% (95% CI 5 15.9–18.5%) of respondents
at 36 years. The prevalence of exertional chest pain was 1.0% (95% CI 5 0.7–1.3%). There was little evidence of
coronary heart disease in those with exertional pain at age 36 years when followed for 7 years. However, there was
a powerful cross-sectional relationship between psychiatric disorder and chest pain (OR for psychiatric disorder
and all chest pain 5 3.55, 95% CI 5 2.34–5.37; OR for psychiatric disorder and exertional chest pain 5 29.08, 95%
CI 5 6.65–127.15). Childhood risk factors, including poor health reported in parents at age 15 years and fatigue
during childhood, were also associated with chest pain. Conclusions: Chest pain (especially exertional chest pain)
is strongly associated with psychiatric disorders in young adults. Childhood experiences, including illness in
parents, are associated with subsequent chest pain. Key words: angina, atypical chest pain, psychiatric disorder,
childhood risk factors.

ID 5 index of definition; PSE 5 Present State Exami-
nation.

INTRODUCTION

Chest pain is a common symptom in the general
population, affecting approximately 10% of young
adults according to some surveys (1). In clinical set-
tings, the first priority in dealing with patients present-
ing with chest pain is to rule out defined organic
diagnoses, such as ischemic heart disease. However,
given the relative rarity of these conditions (especially
in younger adults) compared with the high prevalence
of the symptom, it is not surprising that for many
patients, investigations yield no obvious cause of the
pain (2). In a case series of patients presenting to a
cardiologist with chest pain or palpitations, more than
half had no evidence of cardiac disease (3).

Many hospital series of patients with chest pain and

normal coronary arteries have found high rates of psy-
chiatric disorder, in particular the common mental
disorders anxiety and depression (3, 4). A number of
possible physiological and psychological mechanisms,
including hyperventilation, muscle tension, and in-
creased perception of minor physiological change,
may account for the relationship between such disor-
ders and chest pain (5–7). Less is known about chest
pain in the community. It may be that in the general
population, there is no association between common
mental disorders and chest pain and that anxiety and
depression are responsible for the pattern of consulta-
tion behavior (presenting to primary care and being
referred to cardiology) rather than the experience of
pain itself. This pattern has been found for irritable
bowel syndrome and fibromyalgia (8), in which the
association with psychiatric disorder is strongest in
clinical populations.

There has been growing interest in the role of pre-
vious experience in the etiology of medically unex-
plained symptoms. Several studies comparing patients
with medically unexplained symptoms to those with
either physical illness or overt psychiatric disorder
have demonstrated that those with unexplained phys-
ical symptoms report high rates of physical illness
during childhood. Patients with medically unex-
plained symptoms also have reported that their par-
ents suffered from physical illness during their child-
hoods (9, 10). It is possible that individuals who have
these experiences are more likely to attend to minor
symptoms in adulthood. This may be due to the anx-
iety raised by physical illness or symptoms during
childhood, leading to greater awareness of benign
physical sensations in later life.
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Prior experience of heart disease in the family may
be especially important in the development of unex-
plained chest pain. Case series of children presenting
to pediatric clinics with chest pain indicate relatively
high rates of heart disease in the parents (11–13). Pe-
diatricians have long known that children with inno-
cent heart murmurs may have a poor psychosocial
outcome (14). This is presumably due to the parents
interpreting a benign sign as evidence of grave under-
lying disease. The discovery of an innocent murmur
may lead to the child being protected and greater at-
tention being paid to normal childhood symptoms. It
is therefore possible that experience of heart disease in
close family members or innocent murmurs may lead
to a heightened sensitivity to minor physiological
symptoms or symptoms arising from anxiety.

In this study, we used a population-based birth co-
hort to test a series of hypotheses related to the etiol-
ogy of chest pain in young adults. The aim of the study
was to describe the epidemiology of chest pain in a
young adult population, including the importance of
exertional chest pain as an indicator of cardiac disease.
More specifically, we tested the following hypotheses:
1) In a community sample, chest pain is associated
with common mental disorders and life events; and
2) Chest pain is associated with a range of indicators of
ill health in childhood, including personal experi-
ences of physical illness and the experience of physi-
cal illness in close family members.

METHODS

Medical Research Council National Survey of
Health and Development

The Medical Research Council National Survey of Health and
Development is a national birth cohort that was set up in 1946 (15).
The survey was based on a social class–stratified sample of all
single, legitimate births that occurred in England, Wales, and Scot-
land during 1 week of March 1946 (N 5 5362). The sampling pro-
cedure and follow-up are described in detail elsewhere (15). The
stratification was based on the father’s social class: All children born
to farm laborers and nonmanual workers were surveyed, whereas
those born to manual laborers were sampled at a ratio of 1:4. Since
1946, 19 waves of data collection have been performed; data collec-
tion consisted of gathering information from teachers, health visi-
tors, parents, and school physicians during childhood and use of
postal questionnaires and interviews with research nurses during
adulthood.

Assessment of Chest Pain

Chest pain was assessed with use of the Rose Angina Question-
naire (16). This questionnaire has been widely used in epidemiolog-
ical studies and asks the subject about the presence of chest pain and
a series of additional questions about the pattern of pain. With use of
this questionnaire, it is possible to derive three levels of severity of
chest pain: nonexertional chest pain, probable angina, and definite

angina. To determine the likelihood that responders with probable
or definite angina had evidence of heart disease, additional infor-
mation was gathered. Subjects were asked about a range of physical
ailments, including heart and lung disease, at age 36. They were also
asked about any hospitalizations. At age 43, they were again inter-
viewed and administered the Rose Angina Questionnaire. At this
point, subjects were again asked about any hospitalizations and
physical ailments. Every time a subject reported a hospitalization,
the hospital consultant was contacted and asked to complete a
questionnaire soliciting information on the diagnosis and any inves-
tigations and treatment received based on case-note review. It was
thus possible to determine whether survey members who reported
probable or definite angina as defined on the questionnaire had
received investigations or treatment for the condition up to the time
of diagnosis and over a 7-year follow-up period. It was also possible
to determine whether alternative noncardiac disease (eg, cancer or
bronchitis) could have been responsible.

Assessment of Psychiatric Disorder

At age 36, subjects were administered a semistructured psychi-
atric interview (PSE) (17), a diagnostic assessment that asks about 48
psychological symptoms, including low mood, anxiety, and pho-
bias. From the PSE, a validated ordered categorical variable, the
“index of definition,” or ID, that corresponds to different levels of
psychiatric disorder may be calculated with use of a computer
program (17). An ID of 5 or more is considered evidence of psychi-
atric disorder, whereas an ID of 3 to 4 is considered evidence of
subthreshold disorder. The PSE interviews were audiotaped and
validated by a psychiatrist (18).

Assessment of Life Events and Parental Heart
Disease at Age 36

At age 36, subjects were asked whether close friends or relatives
had experienced hospitalization, separation or divorce, death, or
injury or had been a source of any other concern in the past year.
They were also asked if they had experienced burglary or robbery or
disappointments at work. Thus, they could report a total of eight life
events. Subjects were asked at this time whether either their mother
or father had ever had heart disease.

Assessment of Childhood Risk Factors

A number of childhood risk factors were examined. These may
be classified according to whether they refer to ill health in other
family members or in the subject himself or herself.

Ill health in other family members. When the child was 6 years
old, the mother was asked whether she thought family members
were susceptible to continual or repeated colds or sore throats.
When the child was 15, the mother was asked to rate her and the
father’s health on a five-point scale from “excellent” to “bad.” At this
time, the mother was also asked to report whether she or her hus-
band had heart disease.

Ill health in the child. A variable for severe physical illness
throughout childhood (0–15 years) was available. This was defined
as physical illness during childhood that had led to 1 months’
hospitalization or a prolonged period of school absence. Other vari-
ables were the teacher’s rating of energy levels and school absence
when the child was 13 years old. Finally, the school physician
examined the child at four time points (at 6, 7, 11, and 15 years) and
noted the presence of heart murmurs. At the same time, the physi-
cian was asked to note any evidence of rheumatic or congenital heart
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disease. “Innocent” heart murmurs were defined as murmurs de-
tected at any point in childhood that were not thought to be due to
rheumatic or congenital heart disease.

Potential Confounders

Potential confounders were subdivided into those present before
the age of 15 years (sex and father’s social class) and those present
after age 15 (highest educational level attained, smoking status, and
marital status at the age 36). Educational level was coded as “O”
level status or above; “O” levels are a general examination taken by
students at age 16 that is required for many nonmanual occupations.

Statistical Analyses

All analyses were performed using Stata computer software (19).
This study was a nested case-control study with two outcomes. The
first outcome was “all chest pain” at age 36 years, and subjects with
this outcome were compared with subjects who reported no chest
pain. The second outcome was “exertional chest pain” at age 36
years (ie, definite and probable angina on the questionnaire), and
subjects with this outcome were again compared with individuals
with no chest pain. For the second outcome, those who reported
nonexertional chest pain were excluded from analysis. After univar-
iate analyses assessing the strength of relationships between risk
factors and outcome, logistic regression analysis, weighted for sam-
pling fractions, was performed. This analysis controlled for demo-
graphic variables and smoking. Because chest pain was strongly
associated with psychiatric disorder, and because many of the child-
hood exposures of interest could have been nonspecific risk factors
for psychiatric disorder, score on the PSE was entered into models
assessing the relationship between chest pain and childhood risk
factors. For binary data, likelihood ratio tests of heterogeneity were
used. For ordered categorical data, we used likelihood ratio tests for
trend.

RESULTS

Follow-Up and Representativeness of Sample

In 1982 (subjects aged 36 years), 3322 (62%) of
survey subjects were interviewed. When subjects who
had died or moved abroad were excluded, this propor-
tion rose to 83%. The survey’s representativeness of
the original sample has been described elsewhere (15).
There is a modest difference in contact according to
sex, with a slightly higher proportion of women than
men being traced, but this is mainly accounted for by
higher death rates and more emigration by men. Sub-
jects who had suffered a physical illness in childhood
were less likely to be interviewed at age 43 years (x2 5
53.6, 1 df, p , .001), which was accounted for by their
higher death rates (15). Low energy in childhood also
predicted not being interviewed (x2 5 8.4, 2 df, p 5
.02). This was accounted for by permanent refusal to
participate or failure to contact the subject. There were
no associations between parental perceived health,
childhood abdominal pain, or maternal neuroticism
and follow-up status at age 36 years.

Prevalence of Chest Pain, Probable Angina, and
Definite Angina at Age 36 Years

Of the sample, 17.2% (95% CI 5 15.9–18.5) re-
ported experiencing any chest pain. Thirteen of 3322
individuals met criteria for definite angina (0.4%, 95%
CI 5 0.2–0.6%), and another 21 met criteria for prob-
able angina (0.6%, 95% CI 5 0.4–0.9%). Because of
the small numbers of patients with definite and prob-
able angina, these two categories were combined into
an “exertional chest pain” category for additional anal-
yses. Table 1 shows the sociodemographic associa-
tions of chest pain. Chest pain as a whole was reported
slightly more often by men, those from nonmanual
backgrounds, and heavy smokers, with no obvious re-
lationships according to educational status or marital
status. For the exertional chest pain category, the so-
ciodemographic relationships are somewhat different,
with considerably higher rates in those from manual
backgrounds, with lower levels of educational attain-
ment, and who were single or divorced. Exertional
chest pain was equally prevalent in men and women
and was again associated with heavy smoking.

Evidence of Physical Disease in Exertional Chest
Pain

Over the period of follow-up, one subject with ex-
ertional chest pain died of cancer, but there were no
cardiovascular deaths. At age 43, 80.6% of those with
exertional chest pain were interviewed. In 11 (44%),
no chest pain was reported. None of these subjects had
been treated for heart disease. Between the ages of 36
and 43 years, only four subjects with exertional chest
pain had been evaluated for heart disease, and in only

TABLE 1. Sociodemographic Associations of Chest Pain and
Exertional Chest Paina

All Chest Pain Exertional Pain

Female gender 0.76 (0.62–0.95) 1.16 (0.54–2.52)
Manual social class 0.75 (0.60–0.92) 2.63 (0.84–8.33)
Marital status

Married Reference Reference
Single 0.76 (0.47–1.20) 3.69 (1.28–10.62)
Divorced/widowed/

separated
1.34 (0.86–2.07) 4.64 (1.67–12.90)

Educational attainment
below O level

1.02 (0.82–1.27) 2.56 (1.08–5.88)

Smoking status
Nonsmoker Reference Reference
1–10 cigarettes/day 0.82 (0.55–1.21) 0.97 (0.25–3.76)
11–20 cigarettes/day 0.91 (0.67–1.23) 0.91 (0.30–2.77)
.20 cigarettes/day 2.14 (1.54–2.98) 2.52 (0.90–7.05)

a Uncorrected odds ratios derived from logistic regression analysis
with sampling weights included.
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one case were any of the results abnormal. Eight cases
(25%) of exertional chest pain had been investigated or
treated for respiratory diseases (asthma, bronchiecta-
sis, and bronchitis).

Evidence of Psychiatric Disorder in Chest Pain

Table 2 shows the relationship between increasing
severity of psychiatric disorder and the two categories
of chest pain. For both outcomes, there was a strong
cross-sectional relationship with a dose-response gra-
dient: With increasing severity of psychiatric disorder,
the odds of reporting chest pain increased. Assuming
that there was a direct causal relationship between
psychiatric disorder and all chest pain, the popula-
tion-attributable fraction for above-threshold psychiat-
ric disorders (ID 5 51) was 7.6%. When subthreshold
disorders (ID 5 3–4) were included, this increased to
24.2%. The relationship was more dramatic with ex-
ertional chest pain, and the population-attributable
fraction for above-threshold psychiatric disorder was
30.2%, rising to 59.0% when subthreshold disorders
were included.

Is the psychiatric disorder responsible for chest pain
or vice versa? Table 2 shows the odds ratios of report-
ing new onset of chest pain at age 43 years according to
the severity of psychiatric disorder 7 years earlier.
There is again a strong, albeit less powerful, relation-
ship between previous psychiatric disorder and future
chest pain. For new onset of exertional chest pain, the
relationship is somewhat weaker but still present.

Table 3 shows the relationship between the number
of reported life events and the two outcomes. The

analysis shown here controls for psychiatric disorder
and thus is showing the independent effect of life
events on the outcomes. There was a weakly signifi-
cant relationship between increasing life events and
all chest pain. There was also a statistically insignifi-
cant effect of increasing life events on exertional chest
pain.

Relationship Between Childhood Exposures and
Chest Pain

Table 4 shows the relationship between various
childhood exposures and future chest pain and exer-
tional chest pain. Taking all chest pain first, children

TABLE 2. Relationship Between Psychiatric Disorder at 36 Years of Age and Chest Pain or Exertional Chest Pain at 36 and 43 Years
of Age

Odds Ratio (95% CI)

All Chest Paina Exertional Chest Pain Onlya

Psychiatric disorder at (ID) and chest pain at age 36
No disorder (1) Reference Reference
No disorder (2) 1.75 (1.33–2.30) 4.38 (1.05–18.26)
Subthreshold disorder (3) 2.88 (2.01–4.15) 12.45 (2.70–57.39)
Subthreshold disorder (4) 3.33 (2.20–5.05) 14.69 (2.84–76.05)
Disorder (51) 3.55 (2.34–5.37) 29.08 (6.65–127.15)

x2 5 86.0, 1 df, p , .0001b x2 5 43.8, 1 df, p , .0001b

Psychiatric disorder (ID) at age 36 and new chest pain at age 43
No disorder (1) Reference Reference
No disorder (2) 1.45 (1.03–2.04) 0.72 (0.35–1.51)
Subthreshold disorder (3) 1.67 (0.99–2.82) 1.60 (0.64–3.98)
Subthreshold disorder (4) 1.79 (1.01–3.20) 2.69 (1.08–6.70)
Disorder (51) 2.40 (1.32–4.35) 1.36 (0.40–4.64)

x2 5 15.9, 1 df, p 5 .0001b x2 5 4.1, 1 df, p 5 .04b

a Controlled for social class, sex, smoking, and marital status.
b Likelihood ratio test for trend.

TABLE 3. Association Between Number of Reported Life Events
and Chest Pain or Exertional Chest Pain at 36 Years of Age

Odds Ratio (95% CI)

All Chest Paina Exertional Chest Pain

Life events reported at age 36
0 Reference Reference
1 0.89 (0.61–1.29) 1.09 (0.22–5.46)
2 0.81 (0.56–1.17) 1.21 (0.28–5.32)
3 1.13 (0.77–1.65) 1.80 (0.41–7.88)
4 1.19 (0.76–1.88) 1.37 (0.25–7.53)
5 1.43 (0.83–2.45) 2.78 (0.48–16.05)
6 1.39 (0.54–3.56) NAb

x2 5 5.36, 1 df, p 5 .02c x2 5 0.81, 1 df, p 5 .36c

a Controlled for social class, sex, smoking, marital status, and psy-
chiatric disorder.
b Odds ratio not available because of empty cell.
c Likelihood ratio test for trend.
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with a history of severe physical illness were at no
greater risk. However, other measures of childhood ill
health were associated: Children who were frequently
absent from school or who were viewed as having
decreased levels of energy by their teachers were at
higher risk for both outcomes. Measures of ill health in
the family were also associated with poorer outcome.
For example, subjects whose parents were rated as
having poor health had a higher risk of reporting the
symptom of chest pain. There was also a very slightly
increased risk of reported chest pain in children from
families with frequent colds and coughs. Surprisingly,
innocent murmurs were associated with a decreased
risk of chest pain at age 36.

Some similar relationships are present for exer-
tional chest pain. However, because of the small num-
ber of subjects with exertional chest pain, the confi-
dence intervals are wider, and some of the exposures
could not be estimated because of empty cells. Overall,
the exertional chest pain group also had increased
fatigue and more school absences as children and were
likely to come from families that reported frequent
colds. The relationship with parental ill health was
less clear, probably as a result of low statistical power.
Finally, there was an association between history of
heart disease in the father reported when subjects were
36 years old and both outcomes.

DISCUSSION

The main findings of this study are, first, that chest
pain is relatively common and exertional chest pain
(ie, probable and definite angina defined by the Rose
questionnaire) is uncommon in young adults. Second,
young adults with exertional chest pain probably have
very low rates of heart disease, and respiratory illness
is a more important cause. Third, there is a powerful
cross-sectional and prospective relationship between
reported chest pain and psychiatric disorder and be-
tween exertional chest pain and psychiatric disorder.
Fourth, defined diseases in childhood are not associ-
ated with any increased risk of chest pain later in life;
however, children who are rated as being fatigued and
frequently absent from school are more likely to de-
velop chest pain. Fifth, chest pain in adulthood is
associated with poor perceived health in other close
family members during childhood. Finally, although
there were no statistically significant associations be-
tween the outcomes and family history of heart disease
in childhood, there was an association between heart
disease in the father reported by the subject at age 36
and both chest pain and exertional chest pain.

This study, with its longitudinal design and large
sample size, has some important advantages over pre-
vious work. However, there were methodological lim-

TABLE 4. Associations Between Childhood Factors and Chest Pain or Exertional Chest Pain at 36 Years of Age

Risk Factora
Odds Ratio

Any Chest Painb Exertional Chest Painb

Innocent murmur in childhood (age 6, 7, 11, or 15;
school physician)

0.55 (0.33–0.90) NAc

Family suffered frequent colds (age 6; mother) 1.27 (1.00–1.60) 2.68 (1.15–6.25)
Serious illness (age 0–15) 1.18 (0.88–1.60) 1.21 (0.39–3.70)
Health rating of father (age 15)

Excellent Reference Reference
Good 1.19 (0.89–1.60) 0.50 (0.16–1.15)
Average 1.32 (0.94–1.86) 0.62 (0.18–2.07)
Not very good/poor 1.42 (0.84–2.39) 0.41 (0.05–3.78)

x2 5 4.5, 1 df, p 5 .03d x2 5 1.8, 1 df, p 5 .18d

Health rating of mother (age 15)
Excellent Reference Reference
Good 1.46 (1.07–2.00) 0.60 (0.18–2.01)
Average 1.64 (1.16–2.30) 1.11 (0.36–3.46)
Not very good/poor 1.80 (1.04–3.12) 2.29 (0.47–11.13)

x2 5 11.41, 1 df, p 5 .0007d x2 5 1.6, 1 df, p 5 0.2d

Chest pain in mother (age 15) 1.56 (0.77–3.15) 1.87 (0.25–13.94)
Tired and washed out (age 13; teacher) 1.56 (0.97–2.51) 3.62 (1.08–12.15)
Many school absences (age 13; teacher) 1.50 (1.14–2.00) 3.40 (1.44–8.04)
Heart disease in father (age 36; subject) 1.39 (1.07–1.80) 2.86 (1.20–6.81)
Heart disease in mother (age 36; subject) 1.29 (0.93–1.79) 1.17 (0.38–3.57)

a Age of subject when risk factor was assessed is given in parentheses.
b Controlled for social class, sex, adult psychiatric disorder, and smoking.
c Odds ratio not available because of empty cell.
d Likelihood ratio test for trend.
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itations. Despite the large sample size, we had only 32
cases of exertional chest pain; therefore, the statistical
power of this outcome is limited, especially when the
risk factor was rare (as was the case for some of the
childhood exposures). The checklist of life events used
was brief and crude because it would not have been
feasible to include a more detailed assessment of life
events in a study of this size. The interview conducted
in 1982 was designed to be administered in 90 min-
utes, and a more detailed life events interview would
have added considerably to this time. The relationship
between heart disease in the father reported by the
subject at age 36 years and chest pain could have been
due to recall bias; in contrast, the childhood measures
of ill health in the family were recorded many years
before the symptom was experienced and therefore
cannot be attributed to recall bias.

It was not possible to screen all subjects with chest
pain to rule out cardiological disease. However, for a
number of reasons, we believe that only a very small
proportion of those with symptoms had heart disease.
Coronary heart disease in this age group is rare. A
population-based survey found an annual incidence of
“typical” angina of 0.4 in 1000 per year in men and
0.06 in 1000 per year in women aged 31 to 40 years
(20). Of these cases, 61% had evidence of ischemic
change on an exercise electrocardiogram. Assuming
this incidence figure applies from ages 31 to 36 years,
we would expect to find approximately two cases with
electrocardiographic evidence (exercise testing) of cor-
onary heart disease in the cohort. This estimate is not
far from our actual finding: Only one subject who
reported exertional chest pain had any evidence of
cardiac disease. Twelve of these subjects had chest
pain that was probably due to respiratory illness. The
rest of the cases were unexplained. Although these
subjects were not routinely investigated, many of them
did not report any chest pain when interviewed 7
years later, suggesting that heart disease was unlikely
to be a cause. Spontaneous resolution is not the rule in
angina confirmed by treadmill testing (20). The fact
that convincing coronary artery disease was conspic-
uously absent in the chest pain group with the most
severe symptoms also suggests that the prevalence of
coronary heart disease in those with nonexertional
chest pain was negligible. Therefore, alternative expla-
nations should be sought.

The first alternative explanation is psychiatric dis-
order. Clinical case series have revealed high rates of
anxiety and depression in patients with chest pain and
normal coronary arteries (3, 4). We found high rates of
these disorders in this community-based sample. This
suggests that the high rates observed in clinics do not
simply reflect increased consultation rates in patients

with psychiatric disorders. Our finding that new onset
chest pain is associated with previous psychiatric dis-
order implies that anxiety and depression may have a
causal role. For all cases of chest pain, psychiatric
disorder could explain at most about one-quarter of
cases. In the case of exertional chest pain, psychiatric
disorder, including subthreshold disorder, could po-
tentially explain nearly 60% of cases in the popula-
tion.

We hypothesized that an additional contributory
cause of chest pain might be the experience of illness
in childhood. The pattern of findings is consistent
with those of other studies using this cohort. Children
with serious medical illness diagnosed before the age
of 15 years have a relatively good psychosocial out-
come (21), provided they live to adulthood. However,
children who were described as tired at school and
were frequently absent were at higher risk of develop-
ing chest pain. The same applied to subjects whose
parents reported being unwell (at least for the all chest
pain outcome). It was not possible to determine which
aspects of illness in the parents were responsible for
this relationship. Parental heart disease was infre-
quently reported during childhood; therefore, this
study has insufficient power to detect any effect of this
variable on later chest pain. However, there was an
association between heart disease in the father and
both outcomes.

The counterintuitive protective effect of innocent
heart murmurs in childhood and chest pain in adult-
hood requires explanation. However, it was not clear
from the childhood records whether the children or
their parents were made aware of the murmur. We
would anticipate that for the murmur to have any
effect in leading to later unexplained symptoms, the
child and his or her parents would have to be in-
formed.

What are the implications of these findings? Clini-
cally, the relationship between chest pain and psychi-
atric disorder should act as a reminder to clinicians
that a high proportion of patients presenting with
chest pain will have anxiety and depression that may
require treatment.

The relationship is also important in cardiological
epidemiology. A number of studies have used proba-
ble or definite angina as defined on the Rose Angina
Questionnaire as an indication of coronary heart dis-
ease (22–24). In younger populations, in which coro-
nary heart disease is rare, the Rose questionnaire will
have a very low positive predictive value. Psychiatric
disorder is considerably more common in young pop-
ulations; therefore, researchers who describe the epi-
demiology of angina as defined on the Rose question-
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naire believing this reflects coronary heart disease
morbidity are more likely to be describing the epide-
miology of psychiatric disorders. This would account
for the higher prevalence of chest pain in women than
in men (22) (which would be surprising if it was due to
coronary heart disease). It would also account for the
differing patterns by which coronary heart disease pre-
sents in women and men. Results from the Framing-
ham study (25) indicate that among subjects with pre-
sumed coronary heart disease, angina is a much more
common presenting feature in women than in men.
Thus, men are more likely to present with myocardial
infarction or sudden cardiac death. It would also ex-
plain the relatively benign outcome (in terms of car-
diovascular mortality) for angina in women (25).

The finding is also pertinent to recent studies,
which suggest that social class gradients in cardiovas-
cular mortality may be due to psychological risk fac-
tors, such as low job control or job satisfaction (23, 24).
These studies used new onset angina as defined on the
Rose questionnaire as an outcome that was interpreted
as a sign of coronary heart disease. Instead, it may be
that previous psychiatric disorder was related both to
low job satisfaction and to noncardiac chest pain.

The relationship between certain childhood expo-
sures and chest pain fits a multifactorial model of
unexplained symptoms (5, 7). It suggests that certain
previous experiences, which may include having rel-
atives with physical illnesses or suffering from fatigue
as a child, may prime the individual to attend to nor-
mal physiological sensations in a different way. Thus,
individuals from sick families may be more likely to
notice and remember minor symptoms such as chest
tightness. More importantly, such individuals may
then enter a process whereby they seek medical inves-
tigation and reassurance for such symptoms.
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