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Abstract
Objective—To assess whether long term trends over time in acute coronary heart disease (CHD)
event rates have influenced the burden of prevalent CHD in British men.
Design—Longitudinal cohort study.
Participants—7735 men, aged 40–59 at entry (1978-80), selected from 24 British towns.
Methods—The prevalences of current angina symptoms and history of diagnosed CHD were
ascertained by questionnaire in 1978-80, 1983-85, 1992, and 1996. New major CHD events
(fatal and non-fatal) were ascertained throughout the study from National Health Service central
registers and general practice record reviews. Age adjusted trends in CHD prevalence were com-
pared with trends in major CHD event rates.
Results—From 1978-1996 there was a clear decline in the prevalence of current angina symptoms:
the age adjusted annual percentage change in odds was –1.8% (95% confidence interval (CI) –2.8%
to –0.8%). However, there was no evidence of a trend in the prevalence of history of diagnosed
CHD (annual change in odds 0.1%, 95% CI –1.0% to 1.2%). Over the same period, the CHD
mortality rate fell substantially (annual change –4.1%, 95% CI –6.5% to –1.6%); rates of non-fatal
myocardial infarction, all major CHD events, and first major CHD event fell by –1.7% (95% CI
–3.9% to 0.5%), –2.5% (95% CI –4.1% to –0.8%), and –2.4% (95% CI% –4.3 to –0.4%), respec-
tively.
Conclusions—These results suggest that middle aged British men are less likely to experience
symptoms of angina than in previous decades but are just as likely to have a history of diagnosed
CHD. Despite falling rates of new major events and falling symptom prevalence, the need for
secondary prevention among middle aged men with established CHD is as great as ever.
(Heart 2001;86:499–505)

Keywords: coronary heart disease; angina; prevalence; trends

Deaths from coronary heart disease (CHD)
have fallen in recent decades in most of the
industrialised world, including the UK.1 Re-
cent results from the MONICA (monitoring
trends and determinants in cardiovascular dis-
ease) project show that in most populations, a
fall in the rate of new major CHD events is the
primary contributor to declining CHD mor-
tality, although a fall in case fatality has also
had a substantial impact.2 However, the extent
to which, or even the direction in which, these
changes have aVected the burden of CHD in
the population has not been established. It has
been suggested that improved survival after
myocardial infarction (MI) may actually out-
weigh falling incidence of new events, leading
to an increase in disease prevalence and there-
fore a greater population burden of serious
morbidity and increased treatment need.3–5

Using data from a longitudinal cohort study,
we have examined time trends in the preva-
lence of current angina symptoms and history
of diagnosed CHD from 1978 to 1996 in a
representative sample of British middle aged
men and compared these with trends in the
rate of occurrence of new major CHD events in
the same population.

Methods
The British Regional Heart Study is a prospec-
tive study of 7735 men aged 40–59 years at
entry (1978–80), who were randomly selected
from the age and sex registers of one general
practice in each of 24 British towns. Men with

pre-existing CHD were not excluded. Selection
procedures have been described in detail.6 In
brief, the 24 towns were taken from those with
populations of 50 000–100 000 (1971 census);
they covered the full range of mortality from
cardiovascular disease and included all major
geographical regions. The general practice in
each town was required to have a social class
distribution representative of that town. The
baseline assessment included a nurse adminis-
tered questionnaire (Q1). The overall response
rate was 78%. Three additional postal ques-
tionnaires were sent to surviving men: firstly, at
the fifth anniversary of study entry 1983-85
(Q5); secondly, in November 1992 (Q92); and
thirdly, in November 1996 (Q96). In two of the
24 towns, Q96 was sent in February and April
1996 rather than in November, as part of a
pilot study for a subsequent re-examination of
the men. Response rates for Q5, Q92, and Q96
were 98%, 91%, and 88%, respectively. The
men were also followed up from baseline
through National Health Service central regis-
ters for mortality and through biennial reviews
of their general practice medical records
(including hospital correspondence) for non-
fatal cardiovascular events.7 By 31 December
1995, 99% of the 7735 men initially examined
in 1978-80 had been followed up for 15 years;
the remaining 1% were lost to follow up.

DEFINITIONS OF CHD PREVALENCE

Two questionnaire measures of prevalent CHD
were chosen. Each was defined at Q1, Q5, Q92,
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and Q96. Current angina symptoms were
defined as a positive response to either of two
standard World Health Organization (Rose)
questionnaire items on current chest pain
brought on by walking uphill or hurrying, or by
walking at an ordinary pace on the level.8

Alternative definitions requiring additional
WHO (Rose) criteria yielded consistently
lower prevalences but had very little or no
eVect on the magnitude of time trends. History
of diagnosed CHD was defined as subject recall
of ever having had a doctor’s diagnosis of either
angina or heart attack (MI, coronary thrombo-
sis).9 The first measure was intended to identify
men who were currently experiencing disabling
symptoms of CHD (whether diagnosed or not)
while the second was a measure of lifelong his-
tory, identifying men who had ever had an
established diagnosis of CHD (whether cur-
rently symptomatic or not). The wording of
questions and coding schemes were the same
for each questionnaire. Angina symptom status
was missing for 1, 165, 47, and 212 men at Q1,
Q5, Q92, and Q96 respectively, and diagnosed
CHD status for 9, 0, 6, and 23 men.

DEFINITIONS OF MAJOR CHD EVENTS

The occurrence of new major CHD events (first
or recurrent) was ascertained during 15 years’
equal follow up for each subject. Four measures
were considered. (1) CHD death was defined as
International Classification of Diseases, ninth revi-
sion (ICD-9), codes 410–414 according to the
underlying cause given on the death certificate,
unless this was contraindicated by medical
history or necropsy finding. Sudden death for
which no other cause was apparent was included
if certified to be the result of CHD. (2) A
non-fatal MI was defined as an event associated
with at least two of the following features at the
time of event: history of severe prolonged chest
pain; electrocardiographic evidence of MI; and
cardiac enzyme abnormalities, with survival for
at least 28 days after the onset of symptoms.7 (3)
A major CHD event was defined as a CHD death
or a non-fatal MI. (4) First major CHD event

applied only to subjects who did not report
doctor-diagnosed heart attack at baseline and
was defined as the first major CHD event that
occurred during follow up.

STATISTICAL METHODS

Prevalence trends were examined using logistic
regression. Age specific models were fitted for
the three, five year age bands (50–54, 55–59,
and 60–64 years) that were represented in at
least three of the four questionnaires. Each
subject appeared only once in each age specific
analysis, with the exception of a small pro-
portion who were included in both Q92 and
Q96 data because of the four year interval
between these questionnaires (results were
essentially unchanged by exclusion of these
subjects from either Q92 or Q96). An overall
estimate of trend was obtained by fitting a
logistic generalised estimating equation for
binary data to the entire data set using PROC
GENMOD in SAS (version 6.12; SAS Insti-
tute, Cary, North Carolina, USA). This model
allowed for association between individual
subjects’ repeated responses by using an
autoregressive correlation structure. Both the
age specific models and the overall generalised
estimating equation model were adjusted for
age; the overall model was additionally ad-
justed for age squared. The annual linear trend
in the log odds of CHD was estimated by
including the date of questionnaire as a
continuous variable. Prevalence trends were
expressed as the age adjusted annual percent-
age change in odds with 95% confidence inter-
val (CI). For the prevalences considered in this
paper, the change in odds is virtually equivalent
to the change in prevalence itself. The
estimates of trend are relative (not absolute)
percentage changes. To assess trends in major
CHD event rates, the follow up time for each
subject was divided into three exact five year
periods starting from (a) the baseline date,
1978-80; (b) 1983-85; and (c) 1988-90. The
occurrence in each time period of the four
separate outcomes was considered: (1) CHD

Table 1 Prevalence of current angina symptoms and history of diagnosed coronary heart disease (CHD) by age and
questionnaire

Age group (years)

All men40–45 45–49 50–54 55–59 60–64 65-69 70–74 75–79

Total number of men
Q1 (1978-80) 1838 1898 1974 2025 7735
Q5 (1983-85) 1761 1821 1861 1832 7275
Q92 (1992) 421 1587 1533 1445 939 5925
Q96 (1996) 701 1482 1373 1179 528 5263

Mean age (years)
Q1 (1978-80) 42.5 47.5 52.5 57.6 50.2
Q5 (1983-85) 47.5 52.5 57.5 62.6 55.1
Q92 (1992) 54.2 57.5 62.5 67.4 71.8 63.3
Q96 (1996) 58.7 62.5 67.5 72.4 76.3 66.9

Prevalence of current angina symptoms (%)
Q1 (1978-80) 4.0 6.1 9.2 11.7 7.8
Q5 (1983-85) 6.6 7.5 13.2 15.7 10.8
Q92 (1992) 8.1* 9.6 13.7 16.4 18.5* 13.6
Q96 (1996) 9.7* 11.5 14.5 16.2 18.3 13.8

Prevalence of history of diagnosed CHD (angina or MI) (%)
Q1 (1978-80) 1.6 3.2 6.8 9.8 5.5
Q5 (1983-85) 3.2 6.3 10.7 13.5 8.5
Q92 (1992) 8.3* 9.7 15.6 21.1 23.8* 16.1
Q96 (1996) 10.2* 13.3 19.2 20.9 26.8 17.5

*Mean age is not equivalent to mean age in cells directly above and below.
MI, myocardial infarction; Q1, nurse administered questionnaire at baseline assessment; Q5, postal questionnaire at fifth anniver-
sary of study entry; Q92, postal questionnaire in November 1992; Q96, postal questionnaire in November 1996.
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death; (2) number of non-fatal MIs; (3)
number of major CHD events; (4) first major
CHD event. Poisson regression was used to
examine trends in event rates using date of fol-
low up period, adjusted for age and age
squared, and including person time of follow
up as an oVset. For outcomes 2 and 3 a Poisson
generalised estimating equation was used
because each subject could have experienced
more than one event, and continued to be at
risk of an event until death. Trends over time
were expressed as age adjusted annual (rela-
tive) percentage change in rates with 95% CI.
The annual trend in case fatality (the pro-
portion of major events that were fatal) was
assessed for the first major CHD event only,
using logistic regression with adjustment for
age at the time of event. Social class at baseline
was defined on the basis of longest held occu-
pation and grouped as non-manual (I, II, III
non-manual) or manual (III manual, IV, V).
Tests of interaction were used to assess whether
trends in prevalence and event rates diVered

between the two social class groups. Adjust-
ment for town of recruitment at baseline made
little diVerence to trend estimates; unadjusted
results are presented here.

Results
Table 1 shows the age distribution of the cohort
at each questionnaire. The numbers of subjects
appearing in both Q92 and Q96 in the same
age group were 299, 295, 262, and 217 for age
groups 55–59, 60–64, 65–69, and 70–74,
respectively. Table 1 also shows the age specific
prevalences of current angina symptoms and
history of diagnosed CHD. The rows of each
table show the eVect of age on prevalence at
each time point; the columns show the eVect of
time on prevalence for each age group. The
relations are shown graphically in fig 1. In the
absence of secular trends, the four lines repre-
senting the four questionnaires would be
expected to form a single line showing the
association between age and prevalence.

TRENDS IN THE PREVALENCE OF CURRENT

ANGINA SYMPTOMS

It can be seen that the age specific prevalence of
current angina symptoms tended to decrease
over time. This decrease was apparent from Q5
to Q92, and from Q92 to Q96 (table 1, fig 1).
Table 2 shows the age specific and overall
estimates of trend. Angina symptom prevalence
fell significantly in each of the three age groups.
The overall age adjusted annual change (esti-
mated using the entire data set and taking into
account the repeated observations on individual
subjects) was –1.8% (95% CI –2.8% to –0.8%;
p < 0.001). In other words, from 1978 to 1996
the odds of a middle aged man having angina
symptoms decreased on average by 1.8% per
year. This average fall in prevalence was caused
by a decline from Q5 onwards (table 2). After
taking this into account, there was no evidence
that the trend in symptom prevalence diVered by
age (p = 0.83 for interaction between age and
time trend).

TRENDS IN THE PREVALENCE OF HISTORY OF

DIAGNOSED CHD

The prevalence of diagnosed CHD increased
notably with age from less than 2% among men
aged 45–49 to over 25% among men aged
75–79 (table 1 and fig 1), but no clear trend
over time in prevalence was apparent. Logistic
regression analyses showed small non-
significant annual changes in the prevalence of

Figure 1 Prevalence of coronary heart disease (CHD) by
age and questionnaire. (A) Current angina symptoms.
(B) History of diagnosed CHD.
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Table 2 Time trends in the prevalence of current angina symptoms and history of diagnosed CHD

Age group (years)

Current angina symptoms History of diagnosed CHD

N n Annual % change in odds (95% CI)* N n Annual % change in odds (95% CI)*

50–54† 4182 350 –2.9 (–5.5 to –0.2) 4213 284 –0.4 (–3.3 to 2.5)
55–59‡ 6089 694 –1.9 (–3.1 to –0.6) 6169 623 –0.3 (–1.6 to 1.0)
60–64§ 4732 653 –2.5 (–4.0 to –1.0) 4839 683 0.4 (–1.1 to 1.9)

All men (40–78) 25773 2871 –1.8 (–2.8 to –0.8) 26160 2913 0.1 (–1.0 to 1.2)
Specific time periods

Q1 to Q5 (1978–1985) 0.5 (–1.6 to 2.6) 0.6 (–1.5 to 2.8)
Q5 to Q92 (1985–1992) –2.0 (–3.4 to –0.7) 1.9 (0.5 to 3.3)
Q92 to Q96 (1992–1996) –2.4 (–4.5 to –0.3) –1.4 (–3.0 to 0.2)

N, number of observations; n, number positive for condition.
*Age specific estimates determined by logistic regression adjusted for age and overall estimate by logistic generalised estimating equation adjusted for age and age
squared, allowing for within subject correlation. Includes: †Q1, Q5, and Q92; ‡Q1, Q5, Q92, and Q96; §Q5, Q92, and Q96.
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diagnosed CHD in each of the three age groups
(table 2). Overall, the age adjusted annual
change in odds estimated from the entire data
set was 0.1% (95% CI –1.0% to 1.2%;
p = 0.83).

SOCIAL CLASS AND PREVALENCE TRENDS

Men belonging to the manual social class at
study entry had almost double the prevalence
of angina symptoms as those from the
non-manual group, although this social class
diVerence narrowed as age increased. The time
trend in angina symptom prevalence was seen
in both social class subgroups. The decrease
appeared slightly stronger for the non-manual
subgroup, for whom the annual change in odds
was –2.1% (95% CI –3.9% to –0.3%)
compared with –1.3% (95% CI –2.6% to
–0.03%) for the manual subgroup, but this
social class diVerence in trend was not
significant. (p = 0.45 for interaction).

TRENDS IN RATES OF CHD MORTALITY AND MAJOR

CHD EVENTS

During 15 years of equal follow up from base-
line, 985 of the 7735 men experienced a new
major CHD event and 511 men died from
CHD. Counting recurrent events for a single
subject, there were 646 non-fatal MIs and 1157
major CHD events in total. Of 7435 men with-
out a history of diagnosed MI at baseline, 848
had a first major CHD event. Table 3 shows the
age specific rates of CHD mortality, non-fatal
MIs, all major CHD events, and first major
CHD event for the three, five year follow up
periods. Event rates tended to fall over time in
all age groups and for each of the four
outcomes. Overall, the age adjusted annual
changes were –4.1% (95% CI –6.5% to –1.6%)
for CHD mortality (p = 0.002), –1.7% (95%
CI –3.9% to 0.5%) for non-fatal MIs
(p = 0.12), –2.5% (95% CI –4.1% to –0.8%)
for total events (p = 0.004), and –2.4% (95%
CI –4.3% to –0.4%) for first event (p = 0.015).
The relative reduction in all major CHD events
was very similar in non-manual and manual
social class groups (–2.3% v –2.6%).

TRENDS IN CASE FATALITY

Case fatality was examined for first major
CHD events only, using all available follow up
(baseline to 31 December 1995). Of 7435 men
without a history of MI at baseline, 951 had a
first major CHD event during this follow up
period, of which 382 were fatal within 28 days.
Figure 2 shows the case fatality proportion by
age at event and year of event. Case fatality rose
substantially with increasing age but tended to
fall over time within each age group. The over-
all annual age adjusted change in the odds of a
fatal event was –3.2% (95% CI –6.8% to 0.5%;
p = 0.089). The fall was more pronounced in
men of non-manual than of manual social class
(–7.3% v –2.2%, respectively), but a test for
interaction was not significant (p = 0.35). It
should be noted that, as case fatality rates are
high, the odds ratio is not a good estimate of
the relative risk. The age adjusted relative
change in the case fatality proportion itself was

Table 3 Major CHD event rates (/1000/year) by age group and time period

Year at start of five year period

Age group at the start of five year period (years)

All men (total events)40–45 45–49 50–54 55–59 60–64 65–69

Total number of men
1978–80 1838 1898 1974 2025 7735
1983–85 1820 1855 1901 1878 7454
1988–90 1788 1788 1777 1637 6990

CHD mortality rate
1978–80 0.4 1.9 3.4 6.7 3.2 (121)
1983–85 1.4 3.5 5.7 10.7 5.3 (192)
1988–90 2.3 5.0 7.4 9.5 5.9 (198)

Non-fatal MI event rate
1978–80 2.6 5.3 6.8 7.0 5.5 (209)
1983–85 2.8 6.4 8.1 7.6 6.2 (225)
1988–90 5.0 6.3 7.2 6.9 6.3 (212)

Total major CHD event rate
1978–80 3.1 7.2 10.2 13.7 8.7 (330)
1983–85 4.2 9.9 13.9 18.3 11.5 (417)
1988–90 7.3 11.3 14.7 16.4 12.2 (410)

First major CHD event rate*
1978–80 2.6 5.7 7.6 10.9 6.7 (243)
1983–85 3.6 7.6 11.0 14.1 9.0 (304)
1988–90 6.3 8.1 12.0 13.4 9.7 (301)

*Excludes 300 (of 7735) men with a history of diagnosed MI (or missing information) at baseline.

Figure 2 Case fatality (proportion of events fatal within 28 days) for first major CHD
event by age at event and year of event.
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estimated from Poisson regression analysis to
be –2.1% (95% CI –5.0% to 0.8%).

Discussion
There is now little doubt that the falls in CHD
mortality seen in many western countries since
the 1960s or 1970s are real.2 Numerous reports
have documented changes in CHD mortality
and major events10–15 but the eVect on CHD
prevalence has not been established. We have
examined trends in new major events together
with trends in prevalence in a representative
cohort of British men. CHD mortality, major
CHD events, and case fatality fell from 1978 to
1996. Angina symptom prevalence fell in paral-
lel with acute event rates but the prevalence of
history of diagnosed CHD remained stable.

METHODOLOGICAL ISSUES

A potential source of bias in our study was the
change from use of an administered question-
naire initially to postal questionnaires for subse-
quent assessment. Some studies have suggested
that the self administered WHO chest pain
questionnaire yields higher estimates of Rose
angina prevalence.16 17 If this is so, then our study
may have underestimated the true decline in
symptom prevalence from Q1 to Q96 as a clear
fall occurred from Q5 to Q96, where identical
(self administered) questionnaires were used.
The trend in angina symptom prevalence was
independent of the precise definition used; with
the standard WHO (Rose) definition the annual
change was –2.0%. The use of a chest pain
questionnaire to measure trends in angina
symptom prevalence should ensure independ-
ence from changes in diagnostic patterns and is
likely to be more appropriate than the use of
other methods such as clinical opinion, which
are diYcult to standardise over time. We used
self reported history as a measure of lifelong
diagnosis of CHD as information from medical
record reviews was available for only the study
period. In this study population there is very
high agreement between self report and medical
record for diagnosed CHD18 and the between
questionnaire consistency rates for a positive
report of diagnosed CHD range from 82–94%.
DiVering rates of non-response to each of the
four questionnaires may introduce bias. Com-
pared with responders, non-responders to Q1
had a slightly increased five year death rate.19.
Non-responders to the three postal question-
naires had a slightly (1.1–1.4-fold) increased
prevalence of CHD symptoms and diagnoses at
previous questionnaires. Simple sensitivity
analyses suggested that these diVerences were
unlikely to have a significant impact on the esti-
mated prevalence trends.

TRENDS IN MAJOR CHD EVENTS

Among these middle aged British men, the sub-
stantial fall in CHD mortality was caused both
by a fall in the rate of new major events and by
declining case fatality. The magnitudes of the
trends found in this study are quite similar to the
overall results for men reported from MONICA
(1980s to 1990s): relative annual changes were
–4.0% for oYcial CHD mortality, –2.7% for
MONICA CHD mortality, –2.1% for

MONICA major events, –2.1% for non-fatal
MI, and –0.6% for case fatality.2 Although
MONICA CHD mortality fell less than that
based on death certificates only, the two rate
reductions were very similar in the UK centres
(Glasgow and Belfast). There are no previous
reports of trends in major CHD events from
representative English populations. It is likely
that both changes in risk factors and improve-
ments in medical care have influenced trends in
event rates and case fatality,20 21 but the relative
eVect of these two factors on each outcome may
diVer between countries.10–14 20–21 In Britain,
there has been a long term decline in smoking
prevalence in men and women.22 The prevalence
of obesity has increased but average blood pres-
sure has fallen and there is some evidence that
cholesterol concentrations may have fallen
during the 1990s.23

TRENDS IN CHD PREVALENCE

One important source for monitoring future
trends in CHD prevalence in Britain will be the
Health Survey for England, a cross sectional
population survey carried out annually since
1991. A four year comparison (1991 to 1994)
found no compelling evidence of a trend in
angina symptoms (using the WHO (Rose) defi-
nition) or in self reported diagnosed CHD over
this very short period.24 Recent results from the
1998 survey (the next to assess cardiovascular
disease) showed no significant changes since
1994 in either measure.25 We know of no other
population based analyses of time trends in
CHD prevalence in Britain. There are some
reports from other countries but these do not
provide a clear or consistent picture of the eVect
of declining event rates on CHD prevalence. A
US study analysed trends in the National Health
Interview Survey and found that the prevalence
of all coronary disease (based on self report of a
CHD condition during the previous 12 months
only) remained relatively stable overall from
1980 to 1989, although there was an increase
among white men.26 However, the Reykjavik
study found that in Icelandic middle aged men
the prevalence of all CHD (symptomatic or
silent MI, or Rose angina symptoms) fell from
1968 to 1986; this fall was driven by a marked
decline in the prevalence of angina without MI.27

A Swedish MONICA substudy reported a
significant decline in Rose angina symptom
prevalence from 1986 to 1994 for women but
not for men28; however, power was limited by
small numbers. Our study highlights the import-
ance of diVerentiating between current and
cumulative (lifelong) measures of prevalence
and suggests that in British middle aged men the
prevalence of history of diagnosed CHD has not
fallen in parallel with angina symptom preva-
lence.

REASONS FOR PREVALENCE TRENDS

While both measures of CHD prevalence used
in this study depend on the interplay of
incidence and survival, the prevalence of angina
symptoms might be additionally aVected by
changes in the severity of symptoms and the
presence of eVective treatment (medical or inva-
sive). When we repeated the angina symptom
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trend analysis, adjusting in addition for history
of diagnosed CHD at each questionnaire, the
annual decline in symptom prevalence became
even more pronounced (–2.6%), but it was
found to be of a similar magnitude in those with
and those without diagnosed CHD (–2.7% v
–2.5%, respectively; p = 0.9 for interaction).
The fact that symptom prevalence has declined
in men both with and without diagnosed CHD
suggests that increased rates of eVective treat-
ment may well be playing a part, but that a true
decline in the occurrence of new angina, and
perhaps a decline in disease severity, are also
likely to be important.

A lifelong measure of prevalence such as diag-
nosed CHD might be expected to change more
slowly in response to trends in acute event rates
as, once a diagnosis is acquired, it remains until
death, regardless of treatment, changes in symp-
toms, and occurrence or absence of new events.
It is also possible that several opposing changes
have contributed to the stable prevalence of
diagnosed CHD. In particular, while the rate of
new major events has declined, the ascertain-
ment of milder forms of CHD may have
increased. There is evidence from our data to
suggest that the threshold for diagnosis of angina
fell over the time of the study: middle aged men
with angina symptoms were more likely to
report a doctor’s diagnosis of angina in the
1990s than the 1980s (data not shown.) This
suggests that angina is likely to be diagnosed
more frequently and with greater confidence in
Britain nowadays, perhaps because of greater
availability of confirmatory diagnostic proce-
dures and wider awareness of the potential for
secondary prevention. This is supported by
results from the general practice morbidity stud-
ies, which showed that the percentage of people
with a recent consultation for angina increased
greatly in 1991-92 compared with previous dec-
ades.29 Therefore, increased recognition and
ascertainment of angina may partly explain why
the prevalence of diagnosed CHD remained
stable over the study period while the rate of new
major events and the prevalence of angina
symptoms fell.

SOCIAL CLASS AND CHD TRENDS

A recent UK National Heart Forum report
claimed that the social class divide in coronary
mortality and morbidity in Britain was widen-
ing.5 However, this result was driven largely by
the absence of a mortality trend from 1970 to
1993 in social class V compared with clear falls
in all other classes. We found that symptom
prevalence and major event rates had declined
in both manual and non-manual classes; they
were not significantly larger in the non-manual
group. Our study lacked power to detect small
social class diVerences or to examine trends in
social class V separately.

CONCLUSIONS AND IMPLICATIONS

The falling prevalence of angina symptoms in
British middle aged men from 1978 to 1996
suggests a lessening burden of disability from
CHD, probably as a result of both improved
treatment and a decline in the incidence of new
angina. It is possible that this may eventually

lead to a reduction in requirement for symp-
tom relieving interventions such as coronary
revascularisation, though the eVects of this
falling prevalence must be set against the
current level of unmet need and a tendency for
intervention thresholds to lower over time.29

However, the proportion of middle aged men
with a history of diagnosed CHD has not
changed discernibly; this prevalence measure
will probably be slow to respond to declines in
acute event rates, especially if increasing medi-
cal recognition of less serious CHD is one of
the driving factors. The need for antiplatelet
drugs, statins, and other secondary preventive
treatments for middle aged men with a history
of established CHD is as great as ever; meeting
this need will require intensified and sustained
eVorts. Primary prevention strategies to bring
about continued declines in CHD incidence
also remain a major challenge.
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IMAGES IN CARDIOLOGY

Large coiled right ventricular outflow tract
thrombus resolved after thrombolytic treatment

An 84 year old man with chronic bronchiectasis
was referred by a family doctor following a three
day period of dyspnoea and exercise related
central chest pain. On the day of admission he
had dizzy spells and a short episode of syncope
lasting a couple of minutes. On admission he
had sinus tachycardia (115 beats/min). Heart
sounds were dual with no additional murmurs
and jugular venous pressure was elevated. On
chest auscultation, expiratory wheeze was audi-
ble throughout lung fields but there were no
crepitations. ECG showed right bundle branch
block with left anterior fascicular block. Trans-
thoracic echocardiogram performed in the
emergency unit showed normal left ventricular
size with preserved systolic function. The right
ventricle was dilated with moderate to severely
impaired systolic function. There was mild
tricuspid regurgitation with the right ventricular
systolic pressure estimated at 40 mm Hg.

There was a large coiled thrombus within the
right ventricular (RV) cavity attached to the
pulmonary valve (PV), (panels A and B below).
The thrombus was highly mobile and was pro-
lapsing through the pulmonary valve into the

pulmonary artery. The thrombus dimensions
were: width 1.0 cm, length 7.6 cm. The patient
received immediate thrombolytic treatment
using recombinant tissue plasminogen activa-
tor (r-tPA) 20 units intravenously at 30 minute
intervals, and both symptoms and pulse
oximetry improved initially. However, after two
hours the patient again became symptomatic
with pronounced hypoxia and intermittent sys-
temic hypotension. At that time an intravenous
infusion of streptokinase was recommended,
50 000 units per hour over a 24 hour period.
The patient made a slow but uneventful recov-
ery. Transthoracic echocardiogram repeated
the next day showed no signs of thrombus
(panel C) and improved right ventricular
systolic function. Warfarin treatment was initi-
ated and the patient was discharged home after
nine days. At one year follow up, the patient is
symptom-free with no episodes of recurrent
pulmonary embolism.
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